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Copyright Notice
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Chapter 1 Foreword

1.1 Purpose

This document will introduce the use of all hardware modules in the LX system, including product

introduction, module components, technical parameters, indicators, wiring instructions, diagnostic
information, etc. Please use it in conjunction with other supporting product materials to help you have a
more comprehensive understanding of how to use the modules.

1.2 Object

This manual is intended for use by engineers or related professional technicians with expertise in

automation and control systems.

1.3 Target Products

This manual is applicable to the following products:

LX series PLC products

1.4 Statement of Use

The contents of this manual have been tested according to regulations, and the diagrams are
consistent with the software and hardware products described. However, errors are inevitable, and
complete consistency cannot be guaranteed. If you have any suggestions for improving or correcting
the contents of this manual, please let us know in time and we will make corrections in the next
version.

Due to product iteration and updates, the relevant parameters and information in this manual may
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1.5 Safety Precautions

1.5.1 Safety Statement

1. Please read and comply with these safety precautions before using this product.

2. To ensure personal and device safety, please strictly abide by the safety precautions on the product label and in
the manual when using this product.

3. The words "Note", "Caution”, "Warning" and "Danger" in this manual do not represent all the safety precautions
that shall be observed, but only serve as a supplement to all precautions.

4. This product shall be used in an environment that meets the design specifications. Otherwise, it may cause faults.
Device damage caused by failure to comply with relevant regulations is not covered by the product quality
guarantee.

5. HollySys shall not be responsible for any personal safety accidents or property losses caused by any operation
that does not comply with the provisions of this manual or does not meet the requirements.

1.5.2 Warning

For your safety and to avoid property losses, please pay attention to the warnings in this manual. The
following warnings are indicated according to the hazard level from high to low. When there are multiple
hazard levels, only the highest level is prompted. If the highest level is a warning that may cause personal
injury, there may also be a warning that may cause property loss.

Warnings on personal safety: Indicated by a warning triangle A .

Warnings on property loss: Without any warning triangle.

A Danger

It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

>

Warning
It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

A Caution

It indicates that minor personal injuries may be caused if operations are not carried out as specified.
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Chapter 2

2.1 Related Manuals

Document Guide

The available manuals for this product are displayed in the table below. Please choose and refer to
them based on your specific usage requirement.

Manual Name

Purpose

Content

Communication Manual for
LX Series Programmable Logic
Controllers

Guide users to build the LX
system communication
network

Describe the communication networks supported
by the LX system, including the introduction to
communication protocols and function usage

Programming Manual for LX
Series Programmable Logic
Controllers

Learn about how to use the
FA-

AutoThink programming
software

Describe the interface, functions, and related
operations of FA-AutoThink programming
software, including:

Software interface introduction

Project creation

Programming

Online commissioning function

Describe the use of basic instructions,

Basic Instruction Manual for . |lincluding:
. . Learn about the use of basic : .
LX Series Programmable Logic . . Instruction function
instructions of the LX system

Controllers Parameter
Example
Describe the use of motion control instructions,

Motion Instruction Manual for Learn about the use of including:

LX Series Programmable Logic motion control instructions of [Instruction function

Controllers the LX system Parameter
Example

Module Manual for LX Series
Programmable Logic Controllers

Learn about the hardware
modules of the LX system

Describes all hardware modules, including:
Module function

Hardware interface

\Wiring

Indicator

Technical parameters

2.2 Usage Convention

The following symbols are used in this manual:

° Tip: This symbol indicates helpful tips or suggestions for using the product more efficiently.

2.3 How to Get the Manual

If you need the electronic PDF file of this manual, please visit the official website of HollySys




rwg

(https://cn.hollysys.com/other/download.html) to download the file.



https://cn.hollysys.com/other/download.html
https://cn.hollysys.com/other/download.html
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Chapter 3 Manual Revision History

Manual Version|Revision Date[Revision Contents
V1.0 2024.09 Create
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Chapter 4

4.1 List of commands

Overview commands

C_o TG Commands Name Function Description
Library
Used to initialize the axis configuration. With this
I Axis initialization [function block, you can set the basic configuration
SMC_AxisInit ] - . . . -
— configuration required for axis operation, such as axis type, user
unit conversion, limit switch channel, etc.
MC_Power Axis enable Control servo enabling status command
MC_Home Homing Single axis origin return command
The control axis stops at the specified
MC._Stop Axis stop deceleration, any m.otllon control command belng
— executed on this axis is suspended, and all motion
buffer commands on this axis are canceled
MC_MoveJog Jog S_lnglg-ams inching command in positive/negative
direction
MC MoveAbsolute Abs.olluttla Snjgle-ams absoluttla.posmonlng command: control
- positioning axis moves to specified absolute position
. Single-axis relative positioning command: The
. Relative : I L
MC_MoveRelative o control axis moves to the specified position
positioning .
incrementally.
MC_MoveVelocity Speed control Single-axis spc_eed cqr_1tr0| command, simulating
speed control in position control mode
Cyclic
Single-axis SMC_SyncMoveVelocity Synchronous Speed control in cyclic synchronous speed mode
motion Speed Control
command Single-axis torque control command, which

MC_TorqueControl

Torque control

controls the axis with a ramp in the torque mode

SMC_SetTorqueLimit

Axial torque limit
setting

Set the limit value of servo positive/negative torque

MC_SetPosition

Set the current
position

Redefines the current position of the specified axis
absolutely or relative

MC_SetOverride

Motion override
setting (override)

This command sets the speed,
acceleration/deceleration and jerk scale factor,
which can increase or decrease the axis running
speed, acceleration/deceleration and jerk
according to the set ratio.

SMC_SetDynamicLimits

Setting of motion
parameter limit
value

This command sets the limit values of axis motion
parameters.

MC_ReadDigitallnput

Read Axis Digital
Input

Read Digital Input of Servo Equipment

MC_ReadActualPosition

Read shaft actual
position

This command reads the actual axis position.

MC_ReadActualVelocity

Read actual axis
speed

Read the actual velocity of the axis

MC_ReadActualTorque

Read actual shaft

Read the actual torque of shaft
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torque

MC_ReadStatus

Read axis status

Reading the status of the axis PLCopen status
machine

MC_ReadAxisInfo _Read axis Used to read information about the specified axis
information
MC ReadAxisError Er(or reading Read axis error message (not a function block
- axis error)

SMC_ReadAxisLimitStatus

Read axis limit
status

Used to read the positive and negative hard limit
status and positive and negative soft limit status of
the specified axis

MC_Reset

Reset axis error

Reset axis error

MC_TouchProbe

AXis position
latching

This command is used to lock the position of the
specified axis and latch channel when a specified
probe event trigger is detected.

MC_AbortTrigger

Stop position
latch

This command stops the position latch operation
initiated by the MC_TouchProbe command.

SMC_Camin Electronic cam  [This command realizes the electronic cam function
Synchronous |MC_Gearln Electronic gear TQ; command realizes the function of electronic
motion Chas 9
command asing ; i ; ;
SMC MovelLink shear/flying This qommand realizes the action of flying
- shearing process.
shear
AXis group . .
MC_GroupEnable enabling AXis group enabling
AXis group
MC_GroupDisable disconnection Disabling the axis group function
enabling
Control the axis group to decelerate and stop,
. suspend any motion control command being
MC_GroupStop Axis group stop executed on the axis group, and cancel all motion
buffer commands on the combined axis of this axis
2-axis absolute This command realizes the linear interpolation
SMC_MovelinearAbsolute2D  [position linear . . ; o P
— H . function of 2-axis relative position
interpolation
Linear
SMC._MoveLinearRelative2D mterpolatlon _of This _command _reallzes the I|ne_a_1r interpolation
relative position [function of 2-axis absolute position
of 2 axes
AXis group torpedation for |Thi d realizes the circular interpolati
motion SMC MoveCircularRelative2p  |Mterpolation for is command realizes the circular interpolation
command - relative position [function of 2-axis relative position
of axis 2
This command is used to set the speed,
AXis group acceleration/deceleration and jerk scale factor of
MC._ GroupSetOverride mot!on override [the comb!ned axis in the axis group. The speeq,
- setting acceleration/deceleration and jerk of the combined

(overriding)

axis operation can be increased or decreased
according to the set ratio

SMC_GroupSetDynamicLimits

Motion parameter
limit setting of
axis group

This command sets the limit values of axis group
motion parameters.

SMC_GroupCornerSpeedLimits

AXis group corner
velocity limit
setting

This command sets the corner speed limit
parameters during the movement of the axis group
to reduce the motion impact at non-smooth corner
joints.

SMC_GroupCircularSpeedLimits

Arc speed limit
setting of axis

This command sets the arc speed limit parameters
during the movement of the axis group to reduce

group

the motion impact at the arc turning.
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4.2 Description of commands

Before using the command, please understand the relevant information involved in the content of the
command for better understanding and use.

Information Item Description

CBllcc))@linand/Functlon Indicates the command name, for example: ADD

Name It indicates the Chinese name of an command, such as: addition command.
Indicates whether the command is a function block (FB) or a function (FUN).

FB/FUN Function block type command: It can be called by program or FB.

Functional command: It can be called by any one of program, FB and FUN.

Graphic Examples

Examples of command Application in LD Ladder Programming Language

Example of ST

Examples of command Application in ST Programming Language

Describe the parameter information such as input, output and intermediate variables of

Parameter
commands.
Functions Description of command functions
The application example of the command is illustrated by programming examples in LD and
Examples ST
. Describe the precautions when using commands, including applications in special scenarios
Precautions Lo
and occurrence of abnormal situations.
Reference Other content information to be referenced when using this command
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Chapter 5 Single Axis Motion Instructions

5.1 PLCopen Status Machine

The PLCopen single Axis status machine is as follows:

SMC_Camln
MC Gearln

SMC_MoveLink
SMC_MoveLinearAbsolute2D
SMC_MoveLinearRelative2D
SMC_MoveCircularRel ative2D

Synchronized
Motion

~
MC_MoveAbsolute | \‘\
L

MC MoveVelocity
SMC_SyncMoveVelodty
MC_TeorqueControl

AL DareBalasies o | N AIC R Soves e
' 3 ; ‘\ ~ Continuous
(“imEan . - -gf(

£ \ T EIciin s

Errorstop } el

MC_Home

PLCopen single Axis status machine

The detailed Description of the state machine is as follows:
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Axis status definition

Axis Status Status Function Description
Disabled Axis disable status (initial status)
ErrorStop Fault shutdown status

Standstill Enable status

Homing Origin return status

Stopping Stop status

Discrete Motion Discrete motion

Continuous Motion |Continuous motion status
Synchronized Motion[Synchronous motion status

Axis Status Transition Conditions

Transformation

Axis Status Transition Conditions

Note 1 This state is entered immediately when the fault detection logic of the axis detects a fault.

Note 2 \When the axis is fault free and MC_Power.Enable = FALSE

Note 3 When MC_Reset is called to reset the axis fault and MC_Power.Status = FALSE

Note 4 When MC_Reset is called to reset an axis fault AND MC_Power.Enable = TRUE and
MC_Power.Status = TRUE

Note 5 \When MC_Power.Enable = TRUE and MC_Power.Status = TRUE

Note 6 When MC_Stop.Done = TRUE and MC_Stop.Execute = FALSE

° The axis PLCopen status can be viewed through the axis parameter AxisState, and obtained

through the command MC_ReadStatus.

5.2 SMC_AxislInit (Axis Configuration)

It is used to initialize the axis configuration. With this function block, you can set the basic
configuration required for axis operation, such as axis type, user unit conversion, limit switch channel, etc.

10
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SMC_Axisinit
—EN ENO—
Axis Done—
—Execute Busy—
—AxisType Error—
—PlusePerCycle ErrorD—
—GearNumerator
—GearDenominator
—DistancePerCycle
—LimitSwitchMNegCfg
—LimitSwitchPosCfg
—HomeSwitchCig
—LimitSwNegDIChan
—LimitSwPosDIChan
—HomeDIChannel
SMC_AxisInit
5.2.1 Parameter
Parameter o Empty |Default
Type Name Description or Not |Value Scope Data Type
IN_OUT |Axis AXiS name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE BOOL
-1:Unused
0:Virtual
. 50:EtherCAT_Position
AxisType Shaft type No - 51:EtherCAT_Speed EMAXISTYPE
52:EtherCAT_Torque
53:EtherCAT_Encoder
PlusePerCycle L\é%r(;gﬁgr?foﬁurl]s;zr?s;co der No - Positive value LREAL
Reduction ratio numerator
GearNumerator (Revolutions of motor input  [YES |1 Positive value UDINT
shaft)
Reduction ratio denominator
INPUT GearDenominator |[(Number of retarder output  [YES |1 Positive value UDINT
shaft revolutions)
\When the reduction ratio is
1:1, it indicates the
movement amount of the
table for one rotation of the
. motor/encoder .
DistancePerCycle \When the reduction ratio is No - Positive value LREAL
not 1:1, it indicates the
movement amount of the
table for one revolution of the
reducer output shaft
LimitSwitchNegCfg Negative Limit Switch YES -1 -1: Not used INT

Property Configuration

0: Use drive body DI

11
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(normally open)

1: Use the drive body DI
(normally closed)

10: Use universal DI
(normally open)

20: use universal DI
(normally closed)

Positive Limit Switch Property|

-1: Not used

0: Use drive body DI
(normally open)

1: Use the drive body DI

LimitSwitchPosCfg . . YES |1 (normally closed) INT
Configuration ; .
10: Use universal DI
(normally open)
20: use universal DI
(normally closed)
-1: Not used
. i . 0: Use drive body DI
HomeSwitchCfg At.m.bUte ponflguratlon of YES |0 (normally open) INT
origin switch . ;
10: Use universal DI
(normally open)
Negative limit switch channel
number
\When the driver body Dl is
used, the channel number is
the bit of the driver input PIN
in the Digital Input Object
Dictionary (0x60FD), and
LimitSwNegDIChan[0x60FD must be included in [YES |0 Non-negative value UDINT
the PDO;
\When using general DI, the
channel number is the bit
offset mapped by DI point in
area |. For example, the bit
offset of %IX100.1 in area | is
100x8+1.
Positive limit switch channel
LimitSwPosDIChan number YES |1 Non-negative value UDINT
The calculation method is the
same as above
Origin switch channel number
HomeDIChannel [The calculation method is the|[YES |2 Non-negative value UDINT
same as above
Done Completed YES |FALSE |TRUE/FALSE BOOL
OUTPUT Busy Busy flag YES |FALSE [TRUE/FALSE BOOL
Error Command error flag YES |FALSE [TRUE/FALSE BOOL
ErrorlD Command error code YES |0 - SMC_ERROR

5.2.2 Functions

Set the basic parameters required for axis operation. When the rising edge of Execute triggers the
functional block to initialize and configure axis-related parameters, when the output pin Done is TRUE, it
indicates that the function block is successfully called to configure axis-related parameters. If there is an
error in the configuration process, Error is TRUE, and ErrorID indicates the cause of the error. The
classification of parameters is described as follows:

12
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B Axis type setting

The axis type of the specified axis can be set by setting the parameter AxisType to the axis type
supported by Controller model. The axis types supported by LX series Controller are as follows:

Unused (-1): The axis is not used.

Virtual axis (0): virtual axis

EtherCAT_Position(50): EtherCAT bus connection axis, position control
EtherCAT_Speed(51): EtherCAT bus connecting axis, speed control
EtherCAT_Torque(52): EtherCAT bus connecting shaft, torque control

EtherCAT_Encoder(53): EtherCAT bus connection axis, encoder count

®  Attention shall be paid to different shaft types:

Axes of type EtherCAT_Encoder do not accept motion control commands and only track encoder
feedback values.

When there are commands running in the axis command buffer of the axis, the set axis type
does not take effect.

After the axis type is successfully set, the system will automatically modify the axis parameter
RepMode according to different axis types. When the user sets the axis type as virtual axis, the
system will set RepMode=2; when the user sets the axis type as other axis types, the system will
set RepMode=0.

®  Unit Conversion Factor Setting

Set the number of pulses (1) for the motor/encoder to rotate one circle through input parameter
PlusePerCycle, unit: pulse/rev;

Set the reduction ratio numerator through input parameter GearNumerator, i.e. the number of
teeth in (4) in the figure below;

Set the reduction ratio denominator through input parameter GearDenominator, i.e. the number
of teeth in (5) in the following figure;

When the transmission is not used, the input parameter DistancePerCycle represents the
movement amount (2) of the table for one revolution of the motor and encoder, in user unit/rev;
when the transmission is used, the input parameter DistancePerCycle can be used to set the
movement amount (3) of the table for one revolution of the reducer output shaft, in user unit/rev.

The user unit can be defined according to the user's needs, such as pulse number, millimeter
and degree.

When the output is linear displacement, the schematic diagram is as follows:

13
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M: MOTOR/ENCODER, W:TABLE

B When the output is rotational displacement, the schematic diagram is as follows:

14
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(1)

M: MOTOR/ENCODER, W:TABLE

This command calculates the conversion relationship between the table movement amount and the
number of motor command pulses according to the above setting parameters, and sets the axis unit
conversion factor Units parameter. The finally calculated unit conversion factor can be viewed through the
axis parameter Units. The conversion relationship is as follows:

PlusePerCycle *+ GearNumerator

Units = — -
DistancePerCycle * GearDenominator
When no speed change device is used between the motor/encoder and the table, set the reduction
ratio denominator GearDenominator equal to 1 and the reduction ratio numerator GearNumerator equal to
1. The conversion relationship is as follows:

When using a variable speed device between the motor/encoder and the table, modify
GearNumerator and GearDenominator according to the actual situation. The conversion relationship is as
follows:

15
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(1)PlusePerCycle[LREAL] = (4)GearNumerat0r[UDINT]

Pulse = Table Movement Amount umt
T T TN SR M Vo A e
B Positive and negative limit switch setting

Set the positive and negative limit switch  attribute through the  parameter
LimitSwitchPosCfg/LimitSwitchNegCfg. The Default Value is not used, indicating that the hard limit
function corresponding to the axis is invalid.

The parameter LimitSwNegDIChan/LimitSwPosDIChan is used to set the channel number of positive
and negative limit, and the meaning of the channel number is related to the property setting of the
positive and negative limit switch.

When the attribute is set to "Use drive body DI", it indicates that the limit channel corresponding to the
axis uses the DI channel of the drive body, and the corresponding channel number is the bit of Object
Dictionary Digital inputs (Ox60FD). The PDO mapping of the drive must contain the object dictionary
0x60FD, otherwise an error will be reported. For example: When using the drive body DI, set the
channel number to 1, which means that bit 1 of Ox60FD is used as the limit switch channel.

When the attribute is set to "Use universal DI", it means that the Controller general DI channel is used
as the limit channel, and the corresponding channel number is the bit offset mapped by the DI point in
area |. For example, when the Controller general DI is used, the mapping address of the DI used
is %I1X4.1, and its bit offset in area | is 4*8+1=33, i.e. the channel number shall be set to 33.

If the positive and negative limit switch attribute is set to normally open, it indicates that it is valid
when the input logic of the limit channel is 1, and if it is set to normally closed, it indicates that it is
valid when the input logic of the limit channel is 0.

If the attribute values of positive and negative limit are both set as drive body DI or general DI, the
input value of channel number cannot be set as the same, otherwise the function block reports an
error. In addition, if one of the property values for positive and negative limit is set to drive body DI,
the other is set to general DI. If the channel number set to the general DI property corresponds to the
mapping address range of the drive's Digtial Inputs in area |, and corresponds to the same bit as the
channel number set to the drive body's DI property, a conflict will also occur between them and an
error will be reported.

Origin switch setting

HomeSwitchCfg and HomeDIChannel can be used to set the origin switch attribute and the origin
switch channel value. The parameter meanings are the same as those of positive and negative limit
switch settings, but the origin switch channel attribute cannot be set to normally closed, that is, the
channel input logic cannot be reversed.

Function block timing diagram

(1) The function block executes normally without error. Execute the timing diagram that maintains
high level. If the Execute has only one cycle of high level, the Done signal also remains for only
one cycle.

16
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Execute | |_
Done _l
Busy |_ |_
Error
ErrorlD 160000
(2) Error is reported during the execution of function block, and Execute keeps the timing chart of

high level. If the Execute has a high level for only one cycle, the Error signal and the ErrorID are
also maintained for only one cycle.

Execute | |_|

Done |
Busy [ ] [
Error | | _|
ErrorlD 16#0000 x Error code X 1620000 4 1620000
E1‘1‘orlllcode

5.2.3 Examples

The example uses the SMC_AxisInit function block to initialize the axis type, user unit-related
parameters, limit switch and origin switch logic for the specified axis as well as initialize the channel
numbers of the limit switch and origin switch. The steps are as follows:

() Set the axis type to EtherCAT_Position;

(2) Set the unit conversion factor so that the motor makes one revolution (8388608 pulses) to drive
the workbench to move 10000 user units.

) Set the positive and negative limit switch attributes and origin switch attribute to 10-use
universal DI (normally open);

4 Set the channel number of negative limit switch to 32, corresponding area | address of channel

17
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address of channel number to %IX4.1, original point switch channel number to 34, and
corresponding area | address of channel number to %IX4.2.

After initialization by using the SMC_ AxisInit function block, axis enable and other command control
are performed.

B Variable

Sr.No|Variable Name Variable Type(Initial Value Variable Description

1 SMC_ AxisInitl SMC_Axislnit |- command Instance Definition

2 AxisInit_Execute BOOL FALSE Rising edge enabling

3 AxisInit_AxisType EMAXISTYPE|EtherCAT_Position |Shaft type

4 AxisInit_PlusePerCycle LREAL 8388608 Number of pulses per servo cycle
5 AxisInit_GearNumerator UDINT 1 Gear Ratio Numerator

6 AxisInit_GearDenominator UDINT 1 Gear Ratio Denominator

7 AxisInit_DistancePerCycle LREAL 10000 Distance per cycle

8 AxisInit_LimitSwitchNegCfg INT 10 Negative Limit Switch Configuration
9 AxisInit_LimitSwitchPosCfg INT 10 Positive Limit Switch Configuration
10 |Axislnit_HomeSwitchCfg INT 10 Origin switch configuration

11 |AxisInit_LimitSwitchNegDIChan|UDINT 32 Negative limit switch DI channel
12 |AxisInit_LimitSwitchPosDIChan|UDINT 33 Positive limit switch DI channel

13 |AxisInit_HomeDIChannel UDINT 34 Origin DI channel

14  |Axislnit_Done BOOL FALSE Initialization completion flag

15 |AxisInit_Busy BOOL FALSE Initialization busy flag

18
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PlusePerCycle := Axislnit_PlusePerCycle,
GearNumerator := AxisInit_GearNumerator,
GearDenominator := Axislnit_GearDenominator,
DistancePerCycle := Axislnit_DistancePerCycle,
LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
LimitSwPosDIChan := AxisInit_LimitSwitchPosDIChan,
HomeDIChannel := Axislnit_ HomeDIChannel,

Axis := Axis0,

Done=>AxisInit_Done,

Busy=>AxisInit_Busy,

Error=>AxislInit_Error,

ErrorID=>AxisInit_ErrorID);

5.2.4 Precautions

B When setting parameters of this function block, the internal configuration sequence is to configure
PlusePerCycle, = GearNumerator, GearDenominator and DistancePerCycle first, then

19



r%«ﬂé

MC_Power
—EN EMNO—
2 s Status|—
—Enable Busy—
Error—
ErrorDi—
5.3.1 Parameter
Parameter Type|Title |[Description Empty or not|Default Value[Scope Data Type
IN_OUT Axis  |Axis name No - - AXIS_REF
INPUT Enable|Enable No FALSE TRUE/FALSEBOOL
Status |Axis enable mark YES FALSE TRUE/FALSE|BOOL
OUTPUT Busy |Busy flag YES FALSE TRUE/FALSEBOOL
Error |Command error flag |YES FALSE TRUE/FALSE|BOOL
ErrorID|Command error code|YES 0 - SMC_ERROR

5.3.2 Functions

This command enables the axis setting. The detailed description of this command is as follows:

(1) This command is valid at a high level. When Enable is set to TRUE, the specified axis can enter
the enabling state, and Status (enable) becomes TRUE to realize motion control of the axis.

(2) When Enable is set to FALSE, the axis can be disabled. After disabling, the axis will not receive
action commands and cannot realize axis control. In addition, the axis will also be abnormal
when executing action commands on the axis after enabling.

3) When this command input is an "Enable type" command, the motion command will not be
restarted. In principle, only one MC_Power (enable) module can be set for each axis.

(4) If Enable is set to FALSE, Busy will become FALSE, and Status will become FALSE when
enabling is turned off. The status of the axis is shown as "enabling".

B Function block timing diagram
When Enable is set to TRUE, the command Busy (in execution) becomes TRUE.

(1) The correct timing sequence for command execution is as follows:

20
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Enable Axiz Enable

Status | i

L — —

Busy

Error

ErrorlD 1680000

(2) The Timing diagram in case of abnormality is as follows:

Enable

|
Status — |

Busy

Error

ErrorID 1620000 X Error Code )l(l 620000

5.3.3 Examples

Create an MC_Power example program to set the axis enable.

Definition of Primary Variables

Title Data Type [Initial Value|Description
AxisO AXIS_REF Axis variable for axis 0
Startlnit BOOL FALSE Become TRUE at the start of initialization

Donelnit BOOL FALSE Change to TRUE upon completion of initialization
PowerEnable(BOOL FALSE Change to TRUE at the beginning of enabl
PowerStatus (BOOL FALSE Change to TRUE when enabled

StartReset |BOOL FALSE Change to TRUE at the start of reset

B LD diagram program
Use the ladder diagram to establish a program. The example program is as follows:

(1) First, initialize the axis by configuring its type and various parameters. After the initialization is

21
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complete, enable the axis. When the servo is in the ON state, the axis can perform motion

control.

s
Startinit=TRUE Execute

[fxisType =EtherCAT Position

1

(2)

83886084—1"lustlerCytle
, GedrNumetator”
+ GearDenomiratdr
. DistancePerCyclo '
. !Llr'ml’Swnm'wNenggI
!LIm\ISWIIEhPﬂSCfgI
!HomeSwitchCfg !
LimitswhegDIChan
. LimitswPosDIChan
—IHomeDIChannel

MC_Reset1

Frroci=FAl SF. "
s Lol —F o MO AL MTNOD FIRIGE
'

L] ST language program

(1) Initialize the axis.
(The * axis is initialized*)
SMC_AxisInit1(

Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
AXis := Axis0,

Done=> Donelnit,
Busy=>Busy1,
Error=>Errorl,
ErrorID=>ErrorID1);

(2) Initialize the axis.
(*Enable the axis*)
IF Donelnit THEN
MC_Power1(
Enable := PowerEnable,

[ Axis0 |

StartReset=TRLIE

SMC_AxisInit1 MC_Power1
SMC_AxisInit Donelnit=TRUE MC_Power
N END T EN ENO|
REREE Donelnii=TRUE | [Rxis0_ P*Hais LR B PowerStatus=TRUE
Busy [Powsrenanis-True NCMVSEEVE o) |
AeisTvpe _ Food Frrod rac?=FAI 5F_
: Virrorl oz Me: AMENGT I "

When an axis error occurs, the MC_Reset function block can be called for reset processing.

Doned=TRUE
—Busya=FALSE |

Errora=FALSE |

MZ_Reset
EM EMO
Axis Done
Execute Busy
Error—
ErrorliDf—

ErrorD5=MC_ALM_MNO_ERR |

22




r%«ﬂd

Axis := Axis0,

Status=> PowerStatus,

Busy=>Busy2,

Error=>Error2,

ErrorID=>ErrorID2);
END_IF

3) Reset processing can be carried out in case of error.
MC_Reset](
Execute := StartReset,
AXxis := AxisO0,
Done=>Done4,
Busy=>Busys5,
Error=>Error5,
ErrorID=>ErrorID5);

5.3.4 Precautions

B Because the function block works regardless of whether its Enable is TRUE or FALSE, a trigger
module should be added before calling Mc_Power.

B In some working environments such as vertical axis, disabling the enabling may cause sharp changes
in the axis position. Therefore, be careful when calling this function block.

5.3.5 Refererence

B |f an error occurs, refer to Function Block Error Codes.

5.4 MC_Home (Home)

Single axis homing commands.
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5.4.1 Parameter

Home
ENO
Done
Busy
Adctive
CommandAbaorted

Parameter|
Type

Title

Description

Empty
or not

Default|
Value

Scope

Data Type

IN_OUT

AXiS

Axis name

No

AXIS_REF

Execute

Rising edge
trigger

TRUE/FALSE

BOOL

HomeMode

Origin
homing
mode

No

Support the following homing modes in
CIA402 protocol:
1/2,3/5,7/11,17/18,19/21,23/27,33/34,35

SMC_HOME_MODE

Velocity

High-speed
search
speed

No

Positive value

LREAL

ApproachVelocity

Low-speed
zero
searching
speed

Positive value

LREAL

Acceleration

Acceleration

No

Positive value

LREAL

Deceleration

Deceleration

No

Positive value

LREAL

INPUT

Jerk

0:
Trapezoidal
acceleration
and
deceleration
Positive: S-
shaped
acceleration
and
deceleration
acceleration

YES

O/positive

LREAL

Position

After the
homing is
completed,
the zero
signal
position is
defined as
Position.

YES

Positive/negative/0

LREAL

OUTPUT

Done

Origin
reversion

completed

YES

FALSE

TRUE/FALSE

BOOL
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Busy Busy flag [YES [FALSE |TRUE/FALSE BOOL

In control,
TRUE when
Active the YES [FALSE [TRUE/FALSE BOOL
command is
executed

CommandAborted|Termination \v oo \ea) Se [TRUE/FALSE BOOL
of Execution

Error Command \yrq  |raLSE [TRUE/FALSE BOOL
error flag

ErroriD Command |y rq |g - SMC_ERROR
error code —

5.4.2 Functions

This command is used for the homing function of a single axis. The origin of the specified axis is
determined by detecting the origin switch signal or Z-phase signal of the servo motor. The homing mode is
designated by the parameter HomeMode, which follows 15 regression modes in CIA402 protocol: 1/2, 3/5,
7/11, 17/18, 19/21, 23/27, 33/34 and 35.

Before using this command, call the SMC_AxisInit command to set necessary positive and negative
limit switch and origin switch parameters. The origin switch signal can be set as servo driver body DI or
Controller general DI. For specific configuration methods, please refer to the section of SMC_AxislInit.

This command can be used normally only after the specified axis is switched to the enabled state by
using the MC_Power command and the supported axis type is set. This command supports the origin
return function of the virtual axis, but does not support the origin return mode related to Z signal when it is
set as a virtual axis.

The rising edge of the command is valid. When the rising edge of the command is executed, the input
parameters such as locked axis hame, origin return mode, speed and acceleration/deceleration are invalid
when Execute=TRUE or Execute=FALSE is held. When the MC_Home command is run, the axis status is
in Homing. The command input parameter HomeMode is used to set the homing mode, Velocity is used to
set the speed of high-speed zero searching, and ApproachVelocity is used to set the speed of low-speed
zero searching. The set value of ApproachVelocity should be less than that of Velocity. Acceleration and
Deceleration are used to set acceleration and deceleration in the process of homing starting. Jerk is used
to configure whether to enable the S-shaped acceleration and deceleration function, and Position is used
to define the user's origin position after the homing is completed. After this function block is successfully
executed, Busy = TRUE; after the Home command is sent and activated, Active = TRUE; after the normal
execution of origin returning is completed, Done = TRUE. When this command is valid, the axis is in
Homing state. The MC_Stop command that can make the axis in Stopping state can interrupt the
MC_Home command. CommandAboarted=TRUE after the command is interrupted. After finding the origin
by returning to the original point, you can check the completion status of homing through the IsHomed pin
of the MC_ReadAxisInfo command.

When the same MC_Home command function block is enabled repeatedly, the new Home command
will be bufferd, and the command function block will lose monitoring of the previous command and monitor
the execution of the newly delivered command instead.
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When this command is executed, the soft limit function of the Controller and the hard limit function
related to the origin return mode are invalid, and the hard limit function not used in the specified origin
return mode is valid.

B Description of homing Mode

Description of the homing mode

Homin Signals Final
Mode Directign Used for |Position of [Description
Homing Origin
N-OT Negative homing, the deceleration point is the negative limit switch, and
1 Negative 2 V4 the origin is the motor Z signal. The falling edge of the negative limit must
be encountered before encountering the Z signal
P-OT Positive homing, the deceleration point is the positive limit switch, and the
2 Positive Z z origin is the motor Z signal. The falling edge of the forward limit must be
encountered before encountering the Z signal
HMSW Positive homing, the deceleration point is the origin switch, and the origin
3 Positive Z is the motor Z signal. Before encountering the Z signal, you must first
z . : - ]
encounter the falling edge on the same side of the original switch
HMSW Negative homing, the deceleration point is the origin switch, and the origin
5 Negative 2 V4 is the motor Z signal. The falling edge on the same side of the original
switch must be encountered before encountering the Z signal
HMSW Positive homing, the deceleration point is the origin switch and the origin
. is the motor Z signal. Before encountering the Z signal, the falling edge on
7 Positive P-OT VA . . . -
2 the same side of the original switch must be encountered (missing the
original switch, meeting the positive limit, high-speed negative direction)
Negative homing. The deceleration point is the origin switch, and the
HMSW origin is the motor Z signal. Before encountering the Z signal, the falling
11 |Negative |N-OT V4 edge on the same side of the original switch must be encountered
Z (missing the original switch, meeting the negative limit, high-speed
negative direction)
. i ) Negative homing, the deceleration point is the negative limit switch, and
17 [Negative IN-OT N-OT: the home is the falling edge of the negative limit
18 |Positive P-OT P-OT. P03|t|\{e hommg, the deceleration point is Fhe positive limit switch, and the
home is the falling edge of the forward limit.
19 |Positive HMSW HMSW.1 Posmve homlng, the decelgrghonpomt is the origin switch, and the home
is the falling edge of the origin switch
21 |Negative [HMSW HMSW1 _Negatlve_homlng, the dece_le_ratlor_1 point is the origin switch, and the home
is the falling edge of the origin switch
HMSW Positive homing, the deceleration point is the origin switch, and the home
23  |Positive HMSW is the falling edge of the origin switch (missing the origin switch,
P-OT . L2 . o
encountering the forward limit, high-speed negative direction)
HMSW Negative homing, the deceleration point is the origin switch, and the home
27 |Negative HMSW | is the falling edge of the origin switch (missing the origin switch,
N-OT . A . L
encountering the negative limit, high-speed negative direction)
33 |Negative |Z Z Negative homing, with the origin being motor Z signal
34  |Positive Z V4 Positive homing, the origin is motor Z signal
35 |N/A N/A (L:urre_nt Take the current position as the origin
ocation
° Note: Z indicates the Z pulse signal of servo motor, N-OT indicates the negative limit switch

signal, P-OT indicates the positive limit switch signal, HMSW indicates the origin switch signal, and |
indicates the falling edge of the switch signal.

(1)

Mode 1, looking for negative limit switch and Z signal

26




r%«ﬂé

Negative limit switch status

Origin: motor Z signal
Deceleration point: negative limit switch

Motion track 1: If the negative limit switch status is invalid when starting homing, it moves
towards the negative direction at high speed. After encountering the rising edge of the negative
limit switch, it decelerates and stops, and then changes to low speed to move towards the
positive direction. After encountering the falling edge of the negative limit switch when moving
forward at low speed, continue to find the nearest Z-signal position as the origin at low speed.

Motion track 2: If the negative limit switch state is valid when home starting, it moves forward at
low speed. After encountering the falling edge of the Negative Limit Switch in the Positive
direction, continue to find the nearest Z-Signal position as Home at Low Speed in the Positive
direction.

In this mode, the return-to-origin process will be aborted when the positive limit switch is in a
valid status, i.e. the command will be interrupted.

The homing process for mode 1 is shown in the figure below:

Motor Z signal H H H H

Deceleration point signal is / L -
invalid when starting homing \ /
-H
L -
Deceleration point signal is /

valid when starting homing

Note: "H" in the figure represents high-speed search velocity, "L" represents low-speed zero

search velocity (ApproachVelocity), and "-" represents reverse motion, the same below.

(@)

Mode 2: Looking for positive limit switch and Z signal.
Origin: motor Z signal
Deceleration point: positive limit switch

Motion track 1: If the positive limit switch state is invalid when homing starting, it moves towards
the positive direction at high speed. After encountering the rising edge of the positive limit switch,
it decelerates and stops, and then changes to low speed to move towards the negative direction.
After encountering the falling edge of the positive limit switch while travelling negative at low
speed, continue to find the nearest Z-signal position in negative at low speed as origin.

Motion track 2: If the positive limit switch state is valid when home starting, it moves towards the
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Positive limit switch status

negative direction at low speed. After encountering the falling edge of the positive limit switch in
the negative direction, continue to find the nearest Z-signal position as origin at low speed in the
negative direction.

In this mode, if the negative limit switch is in a valid state, the process of returning to the original
point will be suspended, that is, the command will be interrupted.

The homing process for mode 2 is shown in the figure below:

| | |

Motor Z signal

Deceleration point signal is /

ag

Deceleration point signal is

valid when starting homing

3)

|

|

|

_\
invalid when starting homing i /

i

|

|

- 7

ng

Mode 3: Seek the falling edge position and Z signal of the origin switch when moving towards
the negative direction.

Origin: motor Z signal
Deceleration point: origin switch

Motion track 1: If the origin switch is invalid when homing starting, it will move forward at high
speed. When homing in the positive direction, decelerate and stop after encountering the rising
edge of the origin switch, and then change to low speed to move in the negative direction. After
encountering the falling edge of the origin switch during low-speed negative movement, continue
to find the nearest Z signal position in the negative direction at low speed as the origin.

Motion track 2: If the origin switch is effective when homing starting, it moves towards the
negative direction at a low speed. After encountering the falling edge of the origin switch during
negative movement, continue to run at low speed towards the negative direction and find the
nearest Z signal position as the origin.

In this mode, the return-to-origin process will be aborted regardless of whether the positive or
negative limit switch is in valid state, i.e. the command will be interrupted.

The homing process for mode 3 is shown in the figure below:
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Deceleration point signal is
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4) Mode 5, seek for the falling edge position and Z signal of the origin switch when moving forward.
Origin: motor Z signal
Deceleration point: origin switch

Motion track 1: If the origin switch is invalid when homing starting, it will move towards negative
direction at high speed. When homing in the negative direction, decelerate and stop after
encountering the rising edge of the origin switch, and then move to the positive direction at a low
speed. After encountering the falling edge of the origin switch during low-speed forward mation,
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voorzama || ]

Home switch status

invalid when starting homing

L
Deceleration point signal is / >

-H

Deceleration point signal is / T >

(5)

valid when starting homing

Mode 7, seeking for the falling edge position and Z signal of the origin switch when moving
towards the negative direction, and automatically reverse in case of positive limit.

Origin: motor Z signal
Deceleration point: origin switch

Motion track 1: If the origin switch state is invalid when homing starting, it moves at high velocity
towards the positive direction. When moving in the positive direction, it decelerates and stops
after encountering the rising edge of the origin switch, and then changes to low speed to move
towards the negative direction. After encountering the falling edge of the origin switch during low-
speed negative movement, continue to find the nearest Z signal position in the negative direction
at low speed as the origin.

Motion track 2: If the origin switch state is invalid when homing starting, it moves towards the
positive direction at high speed. When moving in the positive direction, it decelerates and stops
when encountering the valid state of the positive limit switch, and then moves towards the
negative direction at high speed. When homing in the negative direction, it starts to decelerate to
low speed after encountering the rising edge of the origin switch, and then continues to move
towards the negative direction at low speed. After encountering the falling edge of the origin
switch during low-speed negative movement, continue to find the nearest Z signal position in the
negative direction at low speed as the origin.

Motion track 3: If the origin switch state is valid when homing starting, it moves towards negative
direction at low speed. After encountering the falling edge of the origin switch during negative
movement, continue to find the nearest Z signal position in the negative direction at low speed as
the origin.

In this mode, when the forward movement first encounters the valid state of the positive limit
switch, it automatically reverses; When the negative limit switch is in the valid state, the return to
origin process will be suspended, that is, the command will be interrupted.

The homing process of mode 7 is shown in the following figure:
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Positive limit switch status
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Mode 11, seek for the falling edge position and Z signal of the origin switch when moving
forward, and automatically reverse in case of negative limit.

Origin: motor Z signal
Deceleration point: origin switch

Motion track 1: If the origin switch state is invalid when homing starting, it moves at high speed
towards the negative direction. When homing in the negative direction, it decelerates and stops
after encountering the rising edge of the origin switch, and then changes to low speed to move
towards the positive direction. After encountering the falling edge of the origin switch when
moving forward at low speed, continue to find the nearest Z signal position in the forward
direction at low speed as the origin.

Motion track 2: If the origin switch state is invalid when homing starting, it moves towards the
negative direction at high speed. When homing in the negative direction, it decelerates and stops
when encountering the effective state of the negative limit switch, and then moves towards the
positive direction at high speed. Start deceleration to low speed after encountering the rising
edge of the origin switch during forward movement, and then continue moving towards the
forward direction at low speed. After encountering the falling edge of the origin switch during low-
speed forward motion, continue to find the nearest Z signal position in the forward direction at low
speed as the origin.

Motion track 3: If the origin switch state is valid when homing starting, it moves forward at low
speed. After encountering the falling edge of the origin switch during forward movement, continue
to find the nearest Z signal position in the forward direction at low speed as the origin.

In this mode, when the movement towards the negative direction first encounters the valid state
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of the negative limit switch, it automatically reverses; When encountering the valid state of the
positive limit switch, the return-to-origin process is aborted, that is, the command is interrupted.

The homing process of mode 11 is shown in the following figure:

woozsga ||| [ [ ]

Home switch status

Negative limit switch status §|

Hame ratuen startdecalernti 28 . dsessanic e — R
e point signal Invalid, positive
: limit switch not triggered

H

Home return start deceleration / L
point signal invalid, positive -
Lot pmnitebetsmropgenss -y

Home return start deceleration
point signal valid

(7 Mode 17, Looking for Negative Limit Switch.
Origin: negative limit switch
Deceleration point: negative limit switch

Motion track 1: If the negative limit switch state is invalid when starting back to zero, it moves
towards the negative direction at high speed. After encountering the rising edge of the negative
limit switch, it decelerates and stops, and then changes to low speed to move towards the
positive direction. During the low-speed forward movement, find the position where the falling
edge of the negative limit switch is located as the origin.

Motion track 2: If the negative limit switch state is valid when home starting, it moves forward at
low speed. During the low-speed forward movement, find the position where the falling edge of
the negative limit switch is located as the origin.

In this mode, the return-to-origin process will be aborted when the positive limit switch is in a
valid state, i.e. the command will be interrupted.

The homing process of mode 17 is shown in the following figure:
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Negative limit switch status
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(8) Mode 18: Seek for positive limit switch.
Origin: positive limit switch
Deceleration point: positive limit switch

Motion track 1: If the positive limit switch state is invalid when starting back to zero, it moves
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(10)

direction.
Origin: origin switch
Deceleration point: origin switch
Motion track 1: If the origin switch is invalid when homing starting, it will move forward at high
speed. When homing in the positive direction, decelerate and stop after encountering the rising
edge of the origin switch, and then change to low speed to move in the negative direction. During

low-speed movement towards the negative direction, find the position where the falling edge of
the home switch is located as the origin.

Motion track 2: If the origin switch is effective when homing starting, it moves towards the
negative direction at a low speed. During low-speed movement towards the negative direction,
find the position where the falling edge of the home switch is located as the origin.

In this mode, the return-to-origin process will be aborted regardless of whether the positive or
negative limit switch is in valid state, i.e. the command will be interrupted.

The homing process of mode 19 is shown in the figure below:

Home switch status

-L
Pattern 21, searching for the falling edge position of the home switch when moving forward.

Origin: origin switch

Deceleration point: origin switch

Motion track 1: If the origin switch is invalid when homing starting, it will move towards negative
direction at high speed. When homing in the negative direction, decelerate and stop after
encountering the rising edge of the origin switch, and then move to the positive direction at a low
speed. In the process of low-speed forward movement, find the position where the falling edge of
the home switch is located as the origin.

Motion track 2: If the origin switch is effective when homing starting, it moves forward at a low
speed. In the process of low-speed forward movement, take the position where the falling edge
of the origin finding switch is located as the origin.

In this mode, the return-to-origin process will be aborted regardless of whether the positive or
negative limit switch is in valid state, i.e. the command will be interrupted.
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The homing process of Pattern 21 is shown in the following figure:

Home switch status

point signal valid

|
|
. —»
Home return start deceleration i : -
point signal Invalid ! !
| |
: :
i : -H
| |
Home return start deceleration i L »
T !
! i

(11)

Mode 23: Seek for the falling edge position of the origin switch when it moves towards the
negative direction, and automatically reverse in case of positive limit.

Origin: origin switch
Deceleration point: origin switch

Motion track 1: If the origin switch state is invalid when homing starting, it moves at high speed
towards the positive direction. When moving in the positive direction, it decelerates and stops
after encountering the rising edge of the origin switch, and then changes to low speed to move
towards the negative direction. During low-speed movement towards the negative direction, find
the position where the falling edge of the home switch is located as the origin.

Motion track 2: If the origin switch state is invalid when homing starting, it moves towards the
positive direction at high speed. When moving in the positive direction, it decelerates and stops
when encountering the valid state of the positive limit switch, and then moves towards the
negative direction at high speed. When homing in the negative direction, it starts to decelerate to
low speed after encountering the rising edge of the origin switch, and then continues to move
towards the negative direction at low speed. During low-speed movement towards the negative
direction, find the position where the falling edge of the home switch is located as the origin.

Motion track 3: If the origin switch state is valid when homing starting, it moves towards negative
direction at low speed. During low-speed movement towards the negative direction, find the
position where the falling edge of the home switch is located as the origin.

In this mode, when the positive movement first encounters the valid state of the positive limit
switch, it automatically reverses; When the negative limit switch is in the valid state, the return to
origin process will be suspended, that is, the command will be interrupted.

The homing process of Pattern 23 is shown in the following figure:
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(12) Mode 27: Seek for the falling edge position of the origin switch when moving in positive
direction, and automatically reverse in case of negative limit.
Origin: origin switch
Deceleration point: origin switch

Motion track 1: If the origin switch state is invalid when homing starting, it moves at high speed
towards the negative direction. When homing in the negative direction, it decelerates and stops
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Negative limit switch status
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Home return start deceleration
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limit switch triggered

Home return start deceleration
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(13) Mode 33: Seek for the Z signal closest to when homing in the negative direction.
Origin: motor Z signal

Motion track: After homing starting, it moves towards the negative direction at low speed, and
finds the nearest Z signal position as the origin.

In this mode, the return-to-origin process will be aborted regardless of whether the positive or
negative limit switch is in valid state, i.e. the command will be interrupted.

The homing process of Patterns 33 is shown in the following figure:

Motor Z signal |_| H |_|

|

Motion trajectory i
—

I

-L

(14) Mode 34, searching for the nearest Z signal when homing in the positive direction.
Origin: motor Z signal

Motion track: After homing starting, it moves towards the forward direction at low speed, and finds
the nearest Z signal position as the origin.

In this mode, the return-to-origin process will be aborted regardless of whether the positive or
negative limit switch is in valid state, i.e. the command will be interrupted.
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The homing process of Pattern 34 is shown in the following figure:

Motor Z signal H H H

Motion trajectory

(15) Mode 35, with the current position as the origin.
Motion track: Use the starting position during homing as the origin for the homing process.

The homing process of Pattern 35 is shown in the following figure:

Motor Z signal H H H

Motion trajectory .

\

Set the current position as the home position

B Function block timing diagram
D) Timing diagram of starting the origin return and executing the origin return action normally.
The axis status is Homing during the origin return process.

The following figure takes the homing mode 19 as an example to illustrate the return process.
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2) The Timing diagram after the origin return action is interrupted by calling MC_Stop command in
the process of homing.

When MC_Stop is called to interrupt, the deceleration set by the input parameter of MC_Stop will
be used.
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Execute | |

Done
Busy | |
Active | |
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Error
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3) Timing diagram of failure in the homing process.

Execute | |

Done

Busy

Active ¥| |

CommandAborted

Error

E].].D]I D 160000 X Error COdBX 1620000

4) Timing diagram of error, interruption by MC_Stop and normal execution completion during the
operation of functional block when Execute is maintained for a cycle.
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5.4.3 Examples

In this example process, the workbench must perform an origin return step before commencing any
operations. The origin position is defined as the first Z signal in the negative direction of the origin switch.
Only after successfully locating the origin can subsequent process steps be executed.

Based on the above requirements, the MC_Home command is used for home operation, and home
mode 7 should be selected as the home mode. Taking the current stop position of the table as an example,
when using the home mode 7, the table first moves forward at Velocity high speed. After encountering the
positive limit switch, it decelerates and finds the origin switch reversely at Velocity high speed. After finding
the origin switch, it then finds the nearest Z signal as the origin at ApproachVelocity low speed.

Variable
Sr.No[Variable Name |Variable Type Initial Value Variable Description
1 MC_Home MC_HOME - Home command
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2 Home_En BOOL FALSE Home enable mark

3 Home_HomeMode|[SMC_HOME_MODE |MC_HM1_NEG_LIMIT_Z|Home mode

4 Home_ Vel LREAL 10000 Home speed for finding deceleration point at high speed
5 Home_Vel2 LREAL 5000 Home low-speed origin finding speed

6 Home_Acc LREAL 10000 Home acceleration

7 Home_Dec LREAL 10000 Homing deceleration

3 Home_Jerk LREAL 0 Home jerk

9 Home_Pos LREAL 0 Zero position after homing

10 |Home_Done BOOL FALSE Home completion flag

11 |Home_Busy BOOL FALSE Home busy status flag

12 |Home_Active BOOL FALSE Home command operation mark

13 |Home_Abort BOOL FALSE Home abort flag

14  |Home_Error BOOL FALSE Home error flag

15 [Home_ErrorlD SMC_ERROR MC_ALM_NO_ERR Home error code

16 |MC_MoveAbsoluteMC_MOVEABSOLUTE[- Absolute position positioning command

17 |MoveAbs_En BOOL FALSE Absolute position positioning enable mark
18 |MoveAbs_Pos LREAL 20000 Absolute position locating target position

19 |MoveAbs_Vel LREAL 10000 Absolute position positioning speed

20 |MoveAbs_Acc LREAL 100000000 Absolute position positioning acceleration

21 |MoveAbs_Dec LREAL 100000000 Absolute position positioning deceleration

22  |MoveAbs_Dir MC_DIRECTION mcPositiveDirection Absolute position positioning direction

23  |MoveAbs_Jerk LREAL 0 Absolute position positioning jerk

24  |MoveAbs_Buff MC_BUFFER_MODE |Aborting Absolute position positioning buffer mode

25 |MoveAbs_Done (BOOL FALSE Absolute position positioning completion flag
26 |MoveAbs Busy (BOOL FALSE Absolute position positioning busy status flag
27 |MoveAbs_Active [(BOOL FALSE Absolute position positioning command active flag
28 |MoveAbs_Abort (BOOL FALSE Absolute position positioning abort flag

29 |MoveAbs_Error (BOOL FALSE Absolute position positioning error flag

30 |MoveAbs_ErrorID [SMC_ERROR MC_ALM_NO_ERR Absolute position positioning error codes

® | D program

1)

implementation

First, call the SMC_AXxisInit command to initialize the axis parameters, set the axis type as

EtherCAT_Poaition, and set the user unit, origin switch signal and positive/negative limit switch
signal. The commands are as follows:

SMC_AxisInit1
SMC_AxisInit
EN ENO
[Axis0 = {Axis pULL Ry Axisinit Done=TRUE |
Axisinit Execute=TR [Eacute . —Axisini .
Padsinit AedsType=EtherCAT Position —fsdisType
R ORI et 1 T | S TR, O R BT 8 B R AT T B o LT S B A st T
_GearMumeratar=1 (earMumerator Axislnit
searllerominator=1 Gearlleriominator Hodsnit_(
el YerCyila 10000 Plistancel YerCyelo Axislnit sty
nitSwitchMNegig=10 LimitSwitchMegiy Axdisinit_Lin
aitéwitchl YosCig=10 | imitéswitehl Yos0ig MaisInit Lin
HomeSwitchGig=10 HomeSwitchCig Modisnit_
witchMegl)Chan=3% —LimitbwMNeglIChan Astislnit Limitt
wite:hl ol NChan =33 I imit&wl PoslIChan Motislnit_ | imitds
HomeMChannel=34  —HomeChannel Axtisinit_
(2) Before calling the MC_Home command, call the MC_Power command to enable the
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corresponding axis.

MC Power1
MC_Power

10 EN ENO
ady WS ETUEIS Power_Status=TRUE
Power_En=TRUE Enable  Busy— g0

Error
ErrorlDF—Power ErrorlD=MC_ALM NO ERR |

€)) Call the MC_Home command for homing operation, and set the homing mode to 7.

MC _Home0
w MC_Home
10} 10} EN ENO
[Axis0 | Asis LS g Home Done=TRUE |
[Home En=TRUE zglst=ants Busy—Home_Busy=FALSE
[Home_HomeMode=MC_HM7_POS_HMSW Z_LIMIT |—HomeMode Active—Home_Active=FALSE
Home_Vel=10000 [—Velocity CommandAborted—Home_Abort=FALSE
Home Vel2=5000 [—ApproachVelocity Error—Home_Error=FALSE
Home_Acc=100000 —Acceleration ErrorlD—Home_ErrorlD=MC_ALM_NO_ERR |
Home_Dec=100000 [—Deceleration
Home_Jerk=0  |—Jerk
Home Pos=0 [—Position

4) After the homing operation is completed, perform other process flows, such as absolute
position positioning with the origin as the starting point.

MC_MoveAbsoluted

T M . [ .. . MC Mavelbsnlita,
{EN ENO
) AxisD FHAuxis IS MoveAbs Done=TRUE

EEE Execute ! Busy—{MloveAbs_Busy=FALSE |~ - liseuerfee; 1 n
5=20000 Position Active—MoveAbs_Active=FALSE | MoveAbs Po:
=1 Velacity ... ._CommandAboted—MaveAhs Abnd=FAISF 1 L T MoveAbs Ve

MoveAbs _Acc=1000000 Acceleration Errar—{MoveAbs Error=FALSE |

MaoveAbs Dec=1000000 Deceleration Errorl DH—{MoveAbs ErrorlD=MC_ALM NO ERR |

[ MoveAbs Jerk=0 Jerk
[MoveAbs_Dir=mcPositiveDirection |—Direction I
[MoveAbs Buft=Aborting BufferfMode

B ST program implementation

1) First, call the SMC_AXxisInit command to initialize the axis parameters, set the axis type as
EtherCAT_Poaition, and set the user unit, origin switch signal and positive/negative limit switch
signal. The commands are as follows:

SMC_AxisInit1(

Execute := AxislInit_Execute,

AxisType := Axislnit_AxisType,

PlusePerCycle := Axislnit_PlusePerCycle,
GearNumerator := AxisInit_GearNumerator,
GearDenominator := Axislnit_GearDenominator,
DistancePerCycle := Axislnit_DistancePerCycle,
LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
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Execute := MoveAbs_En,
Position := MoveAbs_Pos,
Velocity := MoveAbs_Vel,
Acceleration := MoveAbs_Acc,
Deceleration := MoveAbs_Dec,

Jerk := MoveAbs_Jerk,

Direction := MoveAbs_Dir,
BufferMode := MoveAbs_Bulff,
Axis := Axis0,
Done=>MoveAbs_Done,
Busy=>MoveAbs_Busy,
Active=>MoveAbs_Active,
CommandAborted=>MoveAbs_Abort,
Error=>MoveAbs_Error,
ErrorID=>MoveAbs_ErrorID);

END_IF

5.4.4 Precautions

When this command is set to the homing mode related to Z signal, if the probe capture channel 1 has
been occupied, the command reports an error. The MC_TouchProbe and HMC_Gantrylnit commands will
occupy the probe capture channel. During use, the probe capture channel 1 is used for Z signal capture in
a staggered manner.

5.5 MC_Stop (Axis Stop)

The control axis stops at the specified deceleration, any motion control command being executed on
this axis is suspended, and all motion buffer commands on this axis are canceled.

MC_Stop

=AXIS Donel—

—{Execute Busy—

—Deceleration Error—

—{Jerk ErroriD—
5.5.1 Parameter
Parameter o Empty or |Default
Type Name Description Not Value Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Execute Rising edge trigger No - TRUE/FALSE[BOOL
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Positive

Deceleration|Deceleration No - LREAL
value
Jerk
0: Trapezoidal acceleration and
Jerk deceleration YES 0 0/positive LREAL

Positive: S-shaped acceleration and
deceleration

Done Stop completed YES FALSE TRUE/FALSE[BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSE|BOOL

Error Command error flag YES FALSE TRUE/FALSE[BOOL

ErrorlD Command error code YES 0 - SMC_ERROR
5.5.2 Functions

This command controls the axis to decelerate and stop from the current speed according to the
specified deceleration, and suspends any motion control command being executed on the axis.

B command function details

(1)

(2)

3)

(4)

Deceleration parameter setting

The deceleration and jerk at the time of deceleration stop are specified by Deceleration and Jerk ,
respectively, of the input variables.

Axis status when running this command

When the command rising edge triggers the pin to remain at high level, and the axis is always in
Stopping state, the axis cannot deliver motion command.

Axis latch

The rising edge of this command is triggered. When it is triggered, the axis ID of the input and
output parameter Axis, the input parameter Deceleration and the Jerk value are latched. During
the execution of the command, the parameters entered by the modified command are invalid until
this command is triggered repeatedly.

Acceleration and deceleration curve

If the input parameter Jerk=0, the deceleration curve is a trapezoidal acceleration/deceleration
curve; if the input parameter Jerk>0, the deceleration curve is an S-shaped
acceleration/deceleration curve.

o When Jerk=0, the deceleration curve is a trapezoidal acceleration/deceleration curve as
follows:
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Velocity A
Vt

i -
Deceleration A | Time
|
0 ' >
Tune
Dec ——
Jerk ‘
Jerk=0 —-
Tiune

Vt: Velocity at which deceleration starts, Dec: set value of deceleration, Jerk: set value of jerk

o When Jerk>0, the command value of speed is generated by deceleration. The deceleration
curve is an S-shaped acceleration/deceleration curve as follows:
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Vt: Velocity at the start of deceleration, Dec: Deceleration setting value, Jerk: Jerk setting value

B Axis types supported by this command:
Virtual axis (0): virtual axis
EtherCAT_Position(50): EtherCAT bus connection axis, position control
EtherCAT_Speed(51): EtherCAT bus connection axis, speed control
EtherCAT_Torque(52): EtherCAT bus connecting shaft, torque control
B Timing diagram
(1) Normal timing diagram

On the rising edge of Execute input, if there is no abnormality, the Busy pin is set to TRUE. When
the command is executed, the axis is in Stopping status and its motion decelerates and stops.
Set to TRUE when Deceleration Done is complete. If Execute is kept at high level, the Busy and
Done pins remain TRUE and the axis remains in Stopping status; if Execute is set at low level,
the Busy and Done pins are set to FALSE and the axis switches to StandStill status.

The correct sequence sequence for command execution is as follows:
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MC MoveVelocity

Execute

Execute !
prni i' I-I'I'I'II"I'II'II ....... ||||| Dmé """" : R AN
I
| Busy !
| | | l
| | | |
l | : Error |
- —
| | ErrorID l
| [ |
| | . _‘ |
e Veloetty |_ _ _ _ _ — —
| | |
| | |
| | |
| [ |
| [ |
sl
| g .
| Time Axis status |
Stopping
StandStill

(2) Pin timing when error occurs

When this command is executed, if the command input parameter is illegal, the axis is in
Disabled status or ErrorStop status and other abnormalities occur, the call of this command wiill
fail. At this time, the command output pin Error=True, and the error code ErrorlD reports an
abnormal error value. Please refer to the appendix Description of error codes to understand the
cause of the error.

When the command input pin Execute is low, all output pins are restored to their Default Values.
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MC_Stop
Execute | I_
Busy _!
I
|

Done

Error

[
. I .
ErrorID 1640000 > Error code X 16#0000

When the command error is solved, it is necessary to trigger a rising edge on the Execute input
to initiate the MC_Stop function block.

3) Repeat delivery command

When multiple MC_Stop functional blocks are triggered repeatedly, if there is a change in
Deceleration and Jerk, the deceleration-stop control will be performed with the deceleration and
jerk of the last delivery command, and the command will change the deceleration and jerk.

The following figure shows the timing diagram for a repeat delivery command.
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MC_Stop
Execute
I |
Done ] l
l |
Busy : :
Error I I |
J T |
ErrorlD : 1680000 :
| | |
. | | |
Velocity A | | |
l | |
| I
| |
| |
| |
| | |
| | |
I | |
I | [
I | i - |
Deceleration A : : : nne
| I
0 | : >
:\ I Tiune
-Decl b —— + '
-Dec2 —— JI. —————————— :_ _
Jerk A | ' Time
0 : >
Jerk2 | L '
Jerkl F——

Vt: Velocity at the start of deceleration, Dec1: Deceleration during the first command execution,
Dec2: Deceleration during the second command execution, Jerk1: Jerk during the first command
execution, Dec2: Jerk during the second command execution

5.5.3 Examples

In this example, AxisO is set as the command axis and the Variable Type is AXIS_REF. The
MC_MoveVelocity motion command is stopped with the MC_Stop command, which reads the current axis
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status.
B LD program implementation

Use the ladder diagram to establish a program, input parameters Deceleration 10000, Jerk O,
trapezoidal acceleration and deceleration.

Description of Primary Variables
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0002
MC_Power1
| NMC_Power
!i! EN ENO
T I o Ststus<TRUE.
PUiR_Enzble=TRUE_ N SR
— R

Ty HMI.F{

3) Axis delivery motion command

In section 0003, after the axis is enabled successfully, call MC_MoveVelocity to control the axis
motion.

MC_MoveVelocity1

PWR1 Status=TRUE MC_MoveVelocity
EM ENO

- invetoct|— [NENEAETEVER |
S Tt SR [ LT[ ]] ][t

iy Ve

=100000 MV1_Comd=FALS MV1_Acc=
=100000 Deceleration MV1_Err=FALSE MV1_Dec=
Jerk=0 Jerk WMV1_ErmD=MC_ALM_NO_ERR | M1
Jirection Direction WMV1_Dir=mcPositivel
Buffered BufferMode MY1_Buffer=

4) Axis delivery deceleration stop command

In section 0004, MC_Stop is called to interrupt the MC_MoveLocity motion and the control axis
decelerates to stop. CommandAborted pin of MC_MoveLocity becomes TRUE.

When the Execute pin of MC_Stop is held high, the status of the axis read in section 0005
remains Stopping.

53



| S EE

0003

MC_MoveVelocity1
MC_Movelielacity

R E=

R

ooo4
MC_Stop1
MC_Stop
|| i ! EM
s Stop1_Done=TRUE
Stop1_Exe=TRUE Execute Stop1_Busy=TRUE
Stop1_Dec=50000 Deceleration Error—Stop1_Err=FALSE
Stop1_Jerk=0 |— Jerk ErrorlD—{Stop1_ErmD=MC_ALM_NO_ERR |
ao0s

MC PaadSiznet
MC_ReadsStatus

|En ENQ

RS0

LI RS1_Valid=TRUE |
X51_Enbale=TRLE 9l fabile VLY o Busy=TRUE [ )
T o -5 O LY I 1 '

IR it VO - A I | eV O 1 [ A R R B
rrorStop—4S1, JirStop AL 51
[isablod— 28370 Dhisablod: 10 550
Stopping RS1_Stopping=TRLIE

Floming [T 1 loming 5008510
Standstill—d 451, StandStll 1Al 510
DiscroteMotion 112851 DisMotion: DAL D
ContinuousMotion—p 2531 ConMotion =0AL S 2
SynchronizedMotion (1831 SynMotion LA Gz 0 8

® ST language

Use ST language to set up the program, input parameters Deceleration 10000, Jerk O, trapezoidal
acceleration and deceleration.

Description of Primary Variables

Variable Variable Initial

Name Type Value e

AXisO AXIS_REF |- Axis variable for axis 0

Powerl_Status|BOOL FALSE \Variable for \_Nh_lch the axis enable is successful. This variable becomes TRUE
when the axis is enabled successfully.

MV1 Active |BOOL FALSE \Variable when the axis speed c_ontrol c_ommand acts. This variable becomes

— TRUE when the axis is controlling motion.

Stopl_Exe BOOL FALSE |[Trigger variable for the rising edge of an axis stop command.

Stopl_Done  [BOOL FALSE _Var_la_ble at which the axis was successfully stopped. Done = TRUE, axis stop
is finished.

Switch1 BOOL FALSE gxrlz &:g;\dy state variable. After axis initialization, Switch to TRUE and the axis

InitFlag BOOL FALSE |If this variable is TRUE, the initialization parameter setting is completed.
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(1) Axis initialization

Initial configuration of AxisO with axis type set to 50:EtherCAT_Position. For the usage of
SMC_ AxisInit command, please refer to its command Description section.
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Execute .= MV1_ Exe,
Velocity := MV1_ Vel,
Acceleration := MV1_ Acc,
Deceleration := MV1_ Dcc,
Jerk := MV1_Jerk,
Direction := MV1_ Dir,
BufferMode := MV1_ Buffer,
AXxis := Axis0,
InVelocity=> MV1_ InVel,
Busy=> MV1_ Busy,
Active=> MV1_Active,
CommandAborted=> MV1_Comd,
Error=> MV1_ Err,
ErrorID=> MV1_ Error);
END_IF

(5) Run the MC_Stop command

Call the MC_Stop command to control the axis to decelerate and stop MC_MoveVelocity
movement.
IF PWR1_Status THEN
MC_Stop1(
Execute := Stopl_Exe,
Deceleration := Stopl_Dec,
Jerk := Stopl_Jerk,
AXxis := Axis0,
Done=> Stopl Done,
Busy=> Stopl_Busy,
Error=> Stopl_Etrr,
ErrorID=> Stopl_ErriD);
END_IF

(6) Run MC_ReadStatus
Call MC_ReadStatus to view the axis status.
MC_ReadStatus1(

Enable := RS1_Enbale,
AXis := Axis0,

Valid=> RS1 Valid,

Busy=> RS1_Busy,

Error=> RS1_Err,

ErrorID=> RS1_ErrID,
ErrorStop=> RS1_ErrStop,
Disabled=> RS1_Disabled,
Stopping=> RS1_Stopping,
Homing=> RS1 Homing,
Standstill=> RS1_Standstill,
DiscreteMotion=> RS1_DisMotion,

56



yw‘rg

ContinuousMotion=> RS1_ConMotion,
SynchronizedMotion=> RS1_SynMotion);

The schematic diagram of MC_MoveVelocity motion command deceleration stop is as follows:

5.5.4 Precautions

B The MC_Stop command is successfully executed. If the input parameter Execute keeps high level,
the axis remains in Stopping status and motion command delivery is prohibited.

B When the input parameter Execute is at low level, the stop function will be released and the axis will
switch to StandStill status. Motion commands can be delivered normally.

5.6 MC_Movedog (JOG)

Single-axis inching command in positive/negative direction
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MC_Maovelog
—EM ENO—
Bl axis Busyl—
—{JogForward CommandAbonted—
—{JogBackward Error—
—Velacity ErrarlDi—
—{Acceleration
—Deceleration
—Jderk
5.6.1 Parameter
_F;;;Zmeter Variable Name |Description ﬁr;pty or S:If::" Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
JogForward Positive enable No - TRUE/FALSE|BOOL
JogBackward Negative enable No - TRUE/FALSE|BOOL
\elocity Target speed No - Non-negative [LREAL
Acceleration Acceleration No - Positive LREAL
value
INPUT Deceleration Deceleration No - Positive LREAL
value
0: Trapezoidal acceleration and
Jerk gigietli\e;gtg)-ghaped acceleration YES 0 Ofpositive LREAL
and deceleration acceleration
Busy Busy flag YES FALSE |TRUE/FALSEBOOL
OUTPUT CommandAborted|Termination of Execution YES FALSE |TRUE/FALSE|BOOL
Error Command error flag YES FALSE |TRUE/FALSE|BOOL
ErrorlD Command error code YES 0 - SMC_ERROR

5.6.2 Functions

This command can carry out positive and negative inching motion according to the set speed,
acceleration and deceleration, jerk and other parameters. The detailed Description of this command is as

follows:

(1)

High level triggering of this command is valid, and the axis moves according to the set

parameters. During execution, the modified latched parameters are invalid until high level takes
effect after being triggered again. When JogForward (positive enable) is set as TRUE, the axis
moves in positive direction; when JogBackward (negative enable) is set as TRUE, the axis
moves in negative direction.

(2)
3)

When JogForward and JogBackward are both TRUE, the axis moves in positive direction.

When JogForward is changed from TRUE to FALSE, the axis decelerates and stops according

to the set deceleration. During deceleration, since the axis does not stop, Busy (busy flag) will
not change to FALSE, which is also the case in negative direction.
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B Restart and multiple start motion commands

When restarting in the same direction, set JogForward or JogBackward to FALSE and decelerate.
If JogForward or JogBackward is set to TRUE again, the axis will accelerate during deceleration
and move with new motion parameters again.

When restarting the command in different directions, if JogForward is set to TRUE and
JogBackward is set to TRUE when moving in the positive direction, the direction will be reversed
at this time for reverse movement. The function block how moves with the input variable when
JogBackward (Negative Enable) is set to TRUE. Similarly, when JogBackward is set to TRUE,
the same motion will occur if JogForward is set to TRUE during negative rotation.

Description of JogForward (positive enable) and JogBackward (negative enable) pins: When
JogForward is set to TRUE and then JogBackward is set to TRUE for negative rotation,
JogBackward is set to FALSE. At this time, the axis stops decelerating and does not move
forward just because JogForward is TRUE. When positive rotation is required, re-trigger the high
level.

B Function block timing diagram

Busy flag becomes TRUE when the function block starts JogForward or JogBackward is TRUE.

At the same time when the falling edge of JogForward or JogBackward starts decelerating and stops
the axis, Busy becomes FALSE. When this command is stopped by other commands,
CommandAborted becomes TRUE and Busy becomes FALSE.

1)

JogForward |
|

Normal pin timing

f
I
JogBackward } ! i—
} l
|
Busy g : I—I || 1
| | I—I
CommandAborted t : I
|
Error | | |
] | |
ErrorlD : ! 16£0000 :
\ | |
Velocity . } : :
Target velocity | | |
\ | |
| | I
| |
Acceleration | _ |
| Deceleration |
\ . [ . 1
X "
N FA Oy
Time

to stop due to

;. * Decelerate
‘her commands ‘ \_:ff/ crrors in ot

(2)

|
1
I
I
I
I
I
Timing diagram of restart in the same direction
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JogBackward

- 1 (.
I
Il
l
|

Velocityl X Velocity2

Velocity

16#0000

3) Timing diagram of restart in different directions

JogForward |

!
JogBackward 4
1

Busy —I

CommandAborted

Error

ErrofdD 16£0000

Velocity
Target velocity 1

£ TURUE DL

I ot " T - ’ AR TR w7
. Y }—I -
.:J‘
I \

QP S ] e

N |
|
|

—-

I . Tune .
|
|
|

*

4) Error timing diagram

Target veloeity 2

When an exception occurs during command execution, Error becomes TRUE and the axis stops
moving.
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The value of ErrorID can be viewed to understand the specific cause of the error.

JogForWard

JogBackw ard

I
|
!
Busy I_!
|
T
|
1

Active

CommandAborted

Error

ErrodD 1620000 X Error code X 1620000

5.6.3 Examples

Set up MC_MoveJog sample program to run simulated velocity motion command.

Definition of Primary Variable

Name Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization

PowerEnable |BOOL FALSE Change to TRUE at the beginning of enabling
PowerStatus |BOOL FALSE Change to TRUE when enabled

FwMoveJog |BOOL FALSE TRUE at start forward command

BwMoveJog |BOOL FALSE TRUE at start of negative command
BusyMoveJog|BOOL FALSE Commanded delivery complete becomes TRUE
ComMoveJog [BOOL FALSE Become TRUE when the command is interrupted
ErrorMoveJog|BOOL FALSE Change to TRUE in case of command error
StartReset  [BOOL FALSE Change to TRUE at the start of reset

B | D program implementation

Use the ladder diagram to establish a program. The input parameters are Velocity 10000,
Acceleration and Deceleration 20000, Jerk 0, and the positive rising edge triggers the control axis for
inching motion. The example program is as follows:

(1) Set the axis type to EtherCAT_Position.
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(2)

SMC_AxisInit1 MC_Power1
SMC_Axisinit D(mslmt:TRUE MC_Power
EN EMNO) 10} EN ENO
[0 J=2Jucs e =TUE | R P o\ersiats=TRUE |
EEE G (Execute Busy}—{Busy1=FALSE [PowerEnable=TRUE SRIIELIEEENNE B Busy2=TRUE |
[xis Type =EtherCAT_Fuosition |—|AxisType Eror—Ermrori=FALSE | Error]
]—SEEEUEI—FIuseF‘erCyC\e ErrorlD—Erur\m:vIC_ALM_NO_ERR ] ErrurID—|ErrorID2:MC_ALM_NO_ERR
1 —{GearNumerator
1 [—GearDenominator
10000 |—{DistancePerCycle
-1 LimitSwitchNegCfg
-1 {LimitSwitchPosCfg
-1 —{HomeSwitchCfg
0 LimitSwMNegDIChan
1 jLimitSwPosDIChan
2 —HomeDIChannel

After the axis is enabled, you can enter specified motion parameters in the input variables of

the function block to send velocity motion commands and repeat commands. It can be seen that
when repeated sending occurs, the next function block will interrupt the previous one.

MC_hovedog1

[BwMove Jog=FALSE |—JogBackward
Eeluciw_lduveJom:‘\UOUU locity
Acc_WMove Jog1=20000 |—|Acceleration
Dece_Movelog1=20000 [—Deceleration
Jerk_Movelog1=0_|—|Jerk

HC_Hovelog2

MC_Movelog

r—fBusyifove Jog=FALSE |
g ComMoveJog=TRUE |
—'ErrnrMquJug:F&LSE
—{ErrorlD_MoveJog1=MC_ALW_NO_ERR

MC_Movelog
ENO
[(Axis0 |*{Auds Busy|
| Fwiovelog=TRUE SERIRIZMWEI] CommandAborted
Error}

ErroriD)

(3)

processing.

MC_Resetl

MC_Reset

EM
Auis
Execute

StartReset=TRUE

ENO

[ Adis0_J** s
Fwhovelog1=TRUE SRR

BwMoveJog1=FALSE | —JogBackward
[Velocity_WMoveJog2=20000
Acc_Wove Jog2=40000
Dece_HMoveJog2=40000
Jerk_MoveJog2=0

j—{Acceleration
—{Deceleration
ek

CommandAborted

Error
ErrorlD

BusyMoveJog1=TRUE
[—{ComHlave Jog1=FALSE |
—‘ErrnrlﬂnveJﬂgﬂ =FALSE
+—{ErrorlD_MaoveJog2=MC_ALM_NO_ERR

Done
Busy]
Error|

ErrorlD

Doned=TRUE
—Busy5=FALSE
—Error5=FALSE

ErrorlD5=MC_ALM_NO_ERR |

ST language program

1)
(The * axis is initialized*)
SMC_AxisInit1(

Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg :
LimitSwitchPosCfg :
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan :=1,

Initialize and enable the axis
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ErrorID=>ErrorID1);

(*Enable the axis*)

IF Donelnit THEN
MC_Powerl(
Enable := PowerEnable,
Axis := Axis0,
Status=> PowerStatus,
Busy=>Busy?2,
Error=>Error2,
ErrorID=>ErroriD2);

END_IF

(2) High level triggers to start positive/negative inching movement, and the control axis moves.
(*Start speed control command*)
MC_MoveJogl(

JogForward := FwMoveJog,
JogBackward := BwMoveJog,
Velocity := 10000,
Acceleration := 20000,
Deceleration := 20000,

Jerk := 0,

AXis := Axis0,
Busy=>BusyMoveJog,
CommandAborted=>ComMoveJog,
Error=>ErrorMoveJog,
ErrorID=>ErrorID_MoveJogl);

3) Repeatedly trigger the high level, and control the axis to move.
(* Repeated start speed control command *)
MC_MoveJdog2(
JogForward := FwMoveJogl,
JogBackward := BwMoveJogl,
Velocity := 20000,
Acceleration := 40000,
Deceleration := 40000,
Jerk := 0,
AXis := Axis0,
Busy=>BusyMoveJogl,
CommandAborted=>ComMoveJog1,
Error=>ErrorMoveJogl,
ErrorID=>ErrorID_MoveJog?2);

4) Reset processing can be carried out in case of error.
MC_Reset](
Execute := Exe5,
Axis := Axis0,
Done=>Done4,
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Busy=>Busys5,
Error=>Error5,
ErrorID=>ErrorID5);

5.6.4 Precautions

precedence, so it is necessary to determine the motion direction before use.

5.6.5 Reference

Enabling.

If an error occurs, refer to the appendix Function Block Error Codes.

It is not allowed to input O value for acceleration and deceleration in the input variables.

When the positive enabling and negative enabling are both TRUE, the positive enabling takes

For information about initialization and enabling, please refer to the section of Initialization and

5.7 MC_MoveAbsolute (Absolute Positioning)

Single-axis absolute positioning command. The control axis moves to the specified absolute position.

MC_Movesbsolute
—EM EMO—
2 axis Donel—
—Execute Busy—
—Position Activer—
—Velocity CommandAbored—
—Acceleration Error—
—Deceleration ErrariD—
—{Jerk
—Direction
—BufferMode
5.7.1 Parameter
_I;;;meter Variable Name |Description E:nl‘?;)t, 3::3:" Scope Data Type
IN_OUT |Axis AXis name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE BOOL
Position Target position (absolute) [No - Positive/negative/0 [LREAL
INPUT \Velocity Target speed No - Non-negative LREAL
Acceleration Acceleration No - Positive value LREAL
Deceleration Deceleration No - Positive value LREAL
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Jerk

Direction

0: Trapezoidal
acceleration and
deceleration

Positive: S-shaped
acceleration and
deceleration acceleration

YES

65
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Target velocity | — — — —

Velocity A

Accelegation Deceleration

Current posttion Target position ﬁne

B Direction (direction selection) introduction

®  When Direction is mcPositiveDirection, the direction of motion is positive.

®  When the Direction is mcShortestWay, the shortest distance will be calculated according to the
forward and backward movement distances calculated by the algorithm. If they are the same, the
direction is positive.

®  When Direction is mcNegativeDirection, the direction of motion is negative.

B When Direction is set to mcCurrentDirection, the command will act along the command direction
of the previous action. If the direction of the previous action is positive, the current motion
direction is positive; otherwise, it is negative.

®  When Direction is set to mcNoDirection, the command determines the motion direction based on
the values of current position and target position. If the current position is smaller than the target
position, the movement direction is positive; if the current position is larger than the target
position, the movement direction is positive.

m  BufferMode

B Absolute positioning commands support BufferMode (buffer mode selection), BufferMode
supports 0: Aborting, 1: Buffered, 2: BlendingLow, 3: BlendingPrevious, 4: BlendingNext, and 5:
BlendingHigh.

||

When sending this command, if BufferMode is 0: Aborting, it will interrupt the currently executing
command. If BufferMode is 1: Buffered, from the cycle when the currently executing command
ends normally, the buffered command starts automatically. If BufferMode is 2: BlendingLow, it
blends at a low speed between adjacent commands. If BufferMode is 3: BlendingPrevious, it
blends at the speed of the previous command. If BufferMode is 4: BlendingNext, it blends at the
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speed of the next command. If BufferMode is 5: BlendingHigh, it blends at a high speed between
adjacent commands.

For details on Buffer Mode, please refer to the Description of Buffer Mode in the appendix

section.

B Repeated startup motion command

CommandAborted

ErroilD

Velocity A

The connection mode of this instruction with the previous one when this instruction is repeatedly
activated is specified by BufferMode (Buffer Mode Selection), which can be chosen to interrupt,
buffer, or merge.

When BufferMode is set to Aborting, the action of this command can be changed by setting
Execute as TRUE restart command again. The commanded Position (Target Position), Velocity
(Target Speed), Acceleration (Acceleration), Deceleration (Deceleration) and Jerk (Jerk) can be
changed. Example actions are shown in the figure below.

Done

Busy g\‘ I—l\ [
Active ————] —l_:_

Execute l_l ! I—
|
1
!

1

Error

1620000

Interrupted by other

|
|
|
|
|
T
|
|
|
|
|
} instructions
I

|

|

|

|

B Function block timing diagram

1)

The correct timing sequence for command execution is as follows:
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Done

Execute !_l
|
1
1

CommandAborted

Error

ErrorlD 1680000

Velocity A

Multiple start command via
other mstructions

Time

(2) Timing diagram in case of abnormality

When an exception occurs during the execution of this command, Error becomes FALSE and the
axis stops.

The cause of the exception can be understood by viewing the output value of ErrorID.

5.7.3 Examples

Create an MC_MoveAbsolute example program to run absolute positioning commands.

Definition of Primary Variable

Variable Name([Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0
StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization

PowerEnable |BOOL FALSE Change to TRUE at the beginning of enabling

PowerStatus |BOOL FALSE Change to TRUE when enabled

StartMoveAbs |[BOOL FALSE TRUE when absolute positioning command is started

BusyMoveAbs |BOOL FALSE Absolute positioning command delivery completed changes to TRUE
ActiveMoveAbs|BOOL FALSE Change to TRUE when the command is running

DoneMoveAbs BOOL
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Aborting, and the rising edge triggers the control axis to move. The example procedure is as follows:

(1) First, initialize the axis and set its type and various parameters. After the initialization is
completed, enable the axis. When it enters the ON state of servo enable, motion control can be
realized for the axis.

SMC_AxisInit MC_Power1
SMC_AxisInit Donelnit=TRUE MC_Pawer
EN ENO| III EN ENO
s Done| TG [0 s ss| A
[Sarini-TrUe TSRS Busi [FowsEnavie-TrUE NSRRI & > e |
(xisType =EtherCAT Pasition P_J\_xi_sTvoa —  Frod—Froct=FAISELL f Frro ro?=EAI SF.. m |
8388008-4—1"uselercytle il rrurl\l:lit\:rrur\ll'\ MCE ALMENOY IR Vrroril ) —Fronl 2 Me: ALMENG PRI
1 | . GearNumetator !
1 | . GearDenomiriator '
10004 DistancePorCycln |
S| ILimitSwitchNegCra'
1 | LimitSwitchPosCrg'
-1 | “HomeSwitcnClg |
0 | LimitswNegDIChan
1 | LimitSwPosDIChan
2 } —HomeDIChannel '

(2) After the axis is enabled, specified motion parameters can be entered in the input variables of
the functional block to send absolute positioning motion commands and repeat commands.

MC_oveAbsoluted MC_MoveAbsolute2 ‘
PowerSiatus=TRUE TC_MoveAbsolute WC_NoveAbsolute
ENO ENO
(s | Dane| —{GomeoAbS=FALSE | [ s Donel —{onENarEAD: T=FALSE |
StartioveAbs-TRUE MRS Busy [ StartioveAbs1=TRUE. TISRCT
[Pos1=10000 |—Position Active| Pos2=20000 |—Position Active{—ActiveMoveAbs T=FALSE ]

... . Welngnoz2000 veslosity
o =

CommandangretlCAMMaVAARS T=FAl SE ... . ...
e |
[ETTafDa=NE

T

3) When there is an error in the axis, the MC_Reset function block can be called for reset
processing.

MC_Reset1
MC_Reset

EM EMNO

[ Axis0 P asis L[ [0 e4=TRUE
StanReset=TRUE Execute Busy—Busy5=FALSE

Error—Error5=FALSE |
ErrarlDi—ErrorlDS=MC_ALM_NO_ERR |

B ST language program

() Initialize and enable the axis
(The * axis is initialized*)
SMC_AxisInit1(

Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan :=1,
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HomeDIChannel := 2,
Axis := Axis0,
Done=>Donel,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);
(*Enable the axis*)
IF Donelnit THEN
MC_Powerl(
Enable := PowerEnable,
Axis := AxisO,
Status=> PowerStatus,
Busy=>Busy2,
Error=>Error2,
ErrorID=>ErrorID2);
END_IF

(2) The rising edge triggers the MC_MoveAbsolute command or this command is executed
repeatedly to control axis motion.
IF PowerStatus THEN
(*Start absolute positioning command*)
MC_MoveAbsolutel(
Execute := StartMoveAbs,
Position := 10000,
Velocity := 1000,
Acceleration := 2000,
Deceleration := 2000,
Jerk := 0,
Direction := 4,
BufferMode := 0,
AXis := Axis0,
Done=> DoneMoveAbs,
Busy=> BusyMoveAbs,
Active=> ActiveMoveADbs,
CommandAborted=> ComMoveAbs,
Error=> ErrorMoveAbs,
ErrorID=>ErrorID3);
(* Repeated start of absolute positioning command *)
MC_MoveAbsolute2(
Execute := StartMoveAbs1,
Position := 50000,
Velocity := 2000,
Acceleration := 5000,
Deceleration := 5000,
Jerk :=0,
Direction := 4,

70






r%wi‘ld

5.8.1 Parameter

Parameter

Type Variable Name Description

Empty Default
or Not
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5.8.2 Functions

This command can carry out relative positioning motion according to the set speed, acceleration and

deceleration, jerk and other parameters. The control axis moves to the specified position in an incremental
manner. Details of this command are as follows:

The rising edge triggering of this command is valid. At the rising edge of the Execute input, specify
Distance, Velocity, Acceleration, Deceleration and Jerk in the input variables to start absolute
positioning action. During execution, The modification of latched parameters is invalid until the rising
edge triggers this command again. The action example of absolute positioning is shown in the
following figure.

Velocity ‘

Target velocity  — — — —

Acceleratipn Deceleration

i k i i1 R
! >

| ..
Cnrent ORI s g e e ern —_ e e D

e (N S T

In this command, when Distance (movement distance) is set to a positive value, the command will
rotate in the positive direction; when it is set to a negative value, the command will rotate in the
negative direction.

BufferMode

The absolute positioning command supports BufferMode (buffer mode selection). BufferMode
supports 0: Aborting, 1: Buffered, 2: BlendingLow, 3: BlendingPrevious, 4: BlendingNext, and 5:
BlendingHigh.

When sending this command, if BufferMode is 0: Aborting, it will interrupt the currently executing
command. If BufferMode is 1: Buffered, from the cycle when the current executing command normally
ends, the buffered command will automatically start. If BufferMode is 2: BlendingLow, it will blend at a
low speed between adjacent commands. If BufferMode is 3: BlendingPrevious, it will blend at the
speed of the previous command. If BufferMode is 4: BlendingNext, it will blend at the speed of the
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next command. If BufferMode is 5: BlendingHigh, it will blend at a high speed between adjacent
commands.

For detailed information on buffer modes, please refer to the buffer mode description in the appendix
section.

B Repeated start motion command

B The connection mode between this command and the previous command during repeated
startup is specified by BufferMode (buffer mode selection), with options of interruption, buffering
and fusion.

B When BufferMode is set to Aborting, the action of this command can be changed by setting
Execute as TRUE restart command again. Distance (target position), Velocity (target speed),
Acceleration, Deceleration and Jerk of the command can be changed. Example actions are
shown in the figure below.

Complete before restart command Incomplete before restart command
Uelomt}.' Restart command Velocity Abort and restart command
|
|
|
|
|
|
|
|
|
B ) . - . l .

Y | N N - | N

> Time . — — > Time : s

m.J.na.nd Distance of original Distance of restart Distance of original Distance of restart motion cor

motion command motion command motion command
B  Function block timing diagram

1) The correct timing sequence for command execution is as follows:
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Execute

Done

1
|

Busy

Active ——+

CommandAb orted

Error

ErroidD 16#0000

I
|
I
L
|
|
Velocity A I
[
|

| Multiple start command via
| other instructions

I
f
I
]
|
|
I
I
|
|
|
|
|
|
[
|
|
|
|

(2) Timing diagram in case of abnormality

When an exception occurs during the execution of this command, Error turns FALSE and the axis
stops.

The cause of the exception can be understood by viewing the output value of ErrorID.

Execute

I
1
|
Done 1

I
i
Busy I_l i
I
|

Active

|
|
T
|
Command Aborted }

Error

ErrorlD 1620000 X Error code X 1620000

5.8.3 Examples

Set up MC_MoveRelative sample program to run relative positioning.

Definition of Primary Variable

Variable Name|Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization
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PowerEnable |BOOL FALSE Change to TRUE at the beginning of enabling

PowerStatus |BOOL FALSE Change to TRUE when enabled

StartMoveRel |BOOL FALSE TRUE when relative positioning command is started

BusyMoveRel |BOOL FALSE Relative positioning command delivery completed changes to TRUE
ActiveMoveRel [BOOL FALSE Change to TRUE when the command is running

DoneMoveRel |BOOL FALSE Change to TRUE when the relative positioning command is completed
ComMoveRel |BOOL FALSE Change to TRUE when the command is interrupted

ErrorMoveRel |BOOL FALSE Change to TRUE in case of command error

StartReset BOOL FALSE Change to TRUE at the start of reset

B | D program implementation

Use the ladder diagram to establish a program, input parameters Distance 10000, Velocity 1000,
Acceleration and Deceleration 2000, Jerk 0, Direction for forward running, BufferMode parameter
Aborting, the rising edge triggers the control axis to move. The example procedure is as follows:

Q) First, initialize the axis and set its type and various parameters. After the initialization is
completed, enable the axis. When it enters the ON state of servo enabling, motion control can
be realized for the axis.

| SMC_AxisInit MC_Power1
SMC_AxisInit Donelnit=TRUE MC_Paower
EN ENO III EN ENO|
[Axis0_FHwds IR Donelnit=TRUE | [Ruis0 P s BIETE B PowerSiaus=TRUE
Startinit=TRUE_S/SEETE Busy| [PowerEnable=TRUE Sz iZ CREIEN S Bus 2=TRUE |
[fxisTypg=EtherCAT Posifinn FAxsTves — Foror—|Foroct=FAI 5 ' FroodFooo=eaisF 1, |
338860841 Tusel 'ercytle - IrmrI\J:lit\:rrurHl'\ MO AL MENG 208 virrorl —{rFrom 2 Me: ALMZNG, FIRIZ

1 | . GearMumetator” B
| " GearDenomiratdr i
10000 - NistancePerCurln

-1 ILimitSwitchNegCfg
1 ILimitSwitchPosCfg
-1 {HomeSwitchCfg
0 'LimitSwNegDIChan
1 'LimitSwPosDIChan
2 —IHomeDIChannel

(2) After the axis is enabled, specified motion parameters can be entered in the input variables of
the functional block to send relative motion commands and repeat commands.

MC_MoveRelative1 MC_MoveRelative2
WMC_MoveRelative NC_MoveRelative

EN ENO EN ENO|

PowerStatus=TRUE

Done|—{DomaToEREFALEE ) s Dons|—DoreTERRF=FALSE |
2T BusyMoveRel=TRUE | Execute Busy}
Nirterend= 10000, 1 Nictapes. N Actiun] TP =R - T = Mictanca?£ 200001 INictanea Ahivip) Iy —
CommandAbortad [Velocity1=1000 locity Cor i [velocit
Error| [Acceleration1=2000 |—Acceleration Error—{EmarhloveRel=FALSE Acceleratior
Deceleration ErrorlD Deceleration1=2000 |—Deceleration ErroriD{—{ErmerD3=MC_ALW_NO_ERR Deceleratior
Jerk Jerkd=0_|—{Jerk [}
g BufferMode2=

3) When there is an error in the axis, the MC_Reset function block can be called for reset
processing.

MC_Resetl
MC_Reset

EM EMO

[ AxisD PHaxis Donel—PEErSGUS
StanReset=TRUE Execute Busy—Busya=FALSE

Errar—Errars=FALSE

ErrorlDF—ErrorlD5=MC_ALM_MNO_ERR |

® ST language program

(2) Initialize and enable the axis
(The * axis is initialized*®)
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SMC_ Axislnit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan :=1,
HomeDIChannel := 2,
Axis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);
(*Enable the axis*)
IF Donelnit THEN
MC_Powerl(
Enable := PowerEnable,
Axis := Axis0,
Status=> PowerStatus,
Busy=>Busy?2,
Error=>Error2,
ErrorID=>ErroriD2);
END_IF

(2) Relative motion command triggered by rising edge
(* Start relative motion command *)
IF PowerStatus THEN
MC_MoveRelativel(
Execute := StartMoveRel,
Distance := 10000,
Velocity := 1000,
Acceleration := 2000,
Deceleration := 2000,

Jerk :=0,
BufferMode := 0,
AXxis := AxisO,

Done=> DoneMoveRel,

Busy=> BusyMoveRel,

Active=> ActiveMoveRel,
CommandAborted=> ComMoveRel,
Error=> ErrorMoveRel,
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ErrorID=>ErroriD3);

3) Repeated start of relative motion command
(* Repeated start motion command *)
MC_MoveRelative2(
Execute := StartMoveRell,
Distance := 20000,
Velocity := 2000,
Acceleration := 5000,
Deceleration := 5000,

Jerk :=0,
BufferMode := 0,
Axis := AxisO,

Done=> DoneMoveRel1,

Busy=> BusyMoveRel1,

Active=> ActiveMoveRell,
CommandAborted=> ComMoveRel1,
Error=> ErrorMoveRell,
ErrorID=>ErroriD4);

END_IF

4) Reset in case of error
(*Reset processing can be performed in case of error *)
MC_Reset](
Execute .= StartReset,
Axis := Axis0,
Done=>Done4,
Busy=>Busy5,
Error=>Error5,
ErrorID=>ErrorID5);

5.8.4 Precautions

B When entering the parameter Distance (movement distance), it is not allowed to enter a value of 0,
otherwise an error will be reported.

®m  [f the positioning is completed before the functional block module is restarted, the position at the time
of restarting shall be the relative position of the reference for positioning.

®m  |f the positioning is not completed before the function block module is restarted, when the restart of
the function block interrupts the restart, the position at the time of command execution will be taken
as the reference.
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Complete before restart command Incomplete before restart command

Velocity Velocity
. Restart command

Abort and restart command

/

/ .\g/ \ - / i \‘

Time

. . 1 a . o T . "
Dls'tzn_ce of original Dlst_ance of restart Distance of original Distance of restart motion cmmlﬂand
motion command motion command motion command

5.8.5 Reference

®  [f an error occurs, refer to the appendix Function Block Error Codes.

®  Refer to the MC_MoveAbsolute function block for its use.

m  BufferMode (buffer mode selection)Refer to the appendix Description of Buffer Mode.

5.9 MC_MoveVelocity (Velocity Control)

Single-axis speed control command, simulating speed control in position control mode.

MC_MoveVelocity
ERlG  MWHEN |
s

InVelocity

5.9.1 Parameter

Empty
or Not

Parameter

T Variable Name Description
ype
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deceleration
Positive: S-shaped
acceleration and
deceleration
acceleration

Direction of motion,
valid only in cycle
mode.

0:
mcPositiveDirection
2:

Direction 0: Forward YES 0 . . . |IMC_DIRECTION
: . mcNegativeDirection -
2: Negative 3
3: Current motion : L
: . mcCurrentDirection
direction
Buffer mode
0: Interrupt
1: buffer
2: Iow-speeq fusion 0: Aborting
between adjacent :
1: Buffered
commands 2: BlendingLow
BufferMode 3: Speed fusion of the |YES 0 ) Ing . MC_BUFFER_MODE
- 3: BlendingPrevious - -
previous command : .
. - 4. BlendingNext
4: Speed fusion of the ; . )
- 5: BlendingHigh
following command
5: High-speed fusion
between adjacent
commands
InVelocity Target speed arrival YES FALSE |TRUE/FALSE BOOL
Busy Busy flag YES FALSE |TRUE/FALSE BOOL
In control, TRUE when
Active the command is YES FALSE |TRUE/FALSE BOOL
OUTPUT executed
CommandAborteg|Termination of YES |FALSE [TRUE/FALSE BOOL
Execution
Error Command error flag ~ |YES FALSE |TRUE/FALSE BOOL
ErrorlD Command error code |YES 0 - SMC_ERROR

5.9.2 Functions

This command can simulate speed control motion according to the set parameters such as speed,
acceleration and deceleration, jerk, etc. The detailed description of this command is as follows:

B The rising edge triggering of this command is valid. At the rising edge of the Execute (start) input,
Velocity, Acceleration, Deceleration and Jerk are specified in the input variables to start the absolute
positioning action. During execution, the modification of latched parameters is invalid until another
rising edge triggers this command. Examples of command actions are as follows.
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Velocity "
Target veloetty L — — — — —_
Ti oy
0 ime

B Direction (direction selection) introduction

When Direction is mcPositiveDirection, the direction of motion is positive.
When Direction is mcNegativeDirection, the direction of motion is negative.

When Direction is set to mcCurrentDirection, the command will act along the command direction
of the previous action. If the direction of the previous action is positive, the current motion
direction is positive; otherwise, it is negative.

B Repeated startup motion command

Change the input variable in the positioning operation, set BufferMode to Aborting (interrupt), and
then set Execute to TRUE again to change the action of this command.

When the BufferMode is set to Aborting for repeated startup commands, parameters such as
Velocity (target speed), Acceleration, Deceleration and Direction of the command can be
changed.

The action of this command during repeated startup is specified by BufferMode (buffer mode
selection). Interruption, buffering and fusion can be selected for repeated startup of this
command.

fering and fusifommand.
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Execute 4l
InVelocity ! | |
L

Busy —I\
Active 4’

CommandAborted

Error

S 1620000

Velocity

Decelerate to stop due to
errors in other commands

(2) Error Timing diagram

When an error occurs during the execution of this command, Error becomes TRUE and the axis
stops.

The output value of ErrorID can be viewed to understand the cause of the exception.

Execute

I
1
I
Done I

Busy I_l

A ctive

l
|
|
|
l
|
{

|
|
T
|
CommandAborted }

Error

ErrorID 1680000 X Error code X 1620000

5.9.3 Examples

Set up MC_MoveVelocity example program to run simulated velocity motion command.

Definition of Primary Variable

Variable Name|Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization
PowerEnable |BOOL FALSE Change to TRUE at the beginning of enabling
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PowerStatus |BOOL FALSE Change to TRUE when enabled

StartMoveVel |BOOL FALSE TRUE on start command

BusyMoveVel |BOOL FALSE Change to TRUE when delivery command is completed
ActiveMoveVel (BOOL FALSE Change to TRUE when the command is running
InVelMoveVel |BOOL FALSE Change TRUE when the commanded speed is reached
ComMoveVel |BOOL FALSE Change TRUE when the command is interrupted
ErrorMoveVel |BOOL FALSE Change to TRUE in case of command error

StartReset BOOL FALSE Change to TRUE at the start of reset

B LD program implementation

A program is established using a ladder diagram. The input parameters are Velocity 10000,
Acceleration and Deceleration 20000, Jerk 0, Direction for forward operation, BufferMode parameter
Aborting, and the rising edge triggers the control axis to perform velocity motion. The example program is

as follows:

1)

First, initialize the axis and set its type and various parameters. After the initialization is

completed, enable the axis. When it enters the ON state of servo enabling, motion control can
be realized for the axis.

| SMC_AxisInit MC_Power1
SMC_Axisinit Dc,ﬂemn:TRUE MC_Power
EN EMNO) 10} EN ENO
| [0} aus Dons| (ST TN W Fousrsistis=TRUE |
N i rtinit=TRLE 5= ST RusuJBusvi=FAl &F | . -, FOTETTESTE Fnanie  Rusyl GEMEOOSGUEE
ALSE T Adisype therCAl |'osition 1Axis Type lirror Lirrord 1ALSEE
2 ME AWM NG RIR 8388608 —Musel'ertycle Lrrorlly—1rordl 31 M ALM, NO, I

(2)

1 GearNumerator

1 GearDenominator
10000 DistancePerCycle

-1 ILimitSwitchMegCfg

1 ILimitSwitchPosCfg

1 {HomeSwitchCfg

0 ILimitSwNegDIChan

1 'LimitswPosDIChan

2 —IHomeDIChannel

the functional block to send velocity motion command and repeat command.

[PowerStatus=TRUE

MC_MaveVelocityt
WIC_Mavaveloaity

MC_Movevelogity2
WC_Moveveloaty

-y
lirror 1o
Lrrorl)—1rro

After the axis is enabled, specified motion parameters can be entered in the input variables of

InVelocity] \VE\MDVEVE\ =TRUE nVellovevell =FALSE.
sy — 2

Jeni_MaveVelosity =0 _|len
= -

[Bufteritode,

=Aborting

3)

MC_SetOverride1
MC_SetCverride

Use the MC_SetOverride command to set override and check the state change of InVelocity pin.

LT —

(4)

[Ais0 s
StartOverride=TRUE Enable

EM EMO

Enabled Enabled_SetCOverride 1=TRLUE
Busy—=iE =g b EE A=

Fyl_l::n_lptqr ':'EIE?E," Frenr SotMwarridad- 4.’-,'-"|:.. v —

&mlwmwnammlm&mwmw. RETCTIR e (RS "“:fé‘t&-]'-:fﬁ'ri'i'ufiﬁl r-.-1t““9-:| Lr-.-'l
Blel BT Gl t?ElElIIH—l I drkl ittt -

When an axis error occurs, the MC_Reset function block can be called for reset processing.
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MC_Reset1

=
StanReset=TRUE

MC_Reset

EM EMO
Axis Done
Execute Busy

Error—
ErrarlCi—

Doned=TRUE
—{Busya=FALSE

Errora=FALSE

ErroriD5=MC_ALM_MNO_ERR |

B ST language program

(1) Initialize and enable the axis

(The * axis is initialized*)
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
Axis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);
(*Enable the axis*)
IF Donelnit THEN
MC_Powerl(
Enable := PowerEnable,
Axis := Axis0,
Status=> PowerStatus,
Busy=>Busy?2,
Error=>Error2,
ErrorID=>ErrorID2);
END_IF

(2) The rising edge triggers the MC_MoveAbsolute command or this command is executed
repeatedly to control axis motion.

IF PowerStatus THEN

(*Start absolute positioning command*)

MC_MoveAbsolutel(
Execute := StartMoveAbs,
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Position := 10000,

Velocity := 1000,
Acceleration := 2000,
Deceleration := 2000,

Jerk :=0,

Direction := 4,

BufferMode := 0,

Axis := Axis0,

Done=> DoneMoveAbs,
Busy=> BusyMoveAbs,
Active=> ActiveMoveAbs,
CommandAborted=> ComMoveAbs,
Error=> ErrorMoveAbs,
ErrorID=>ErrorID3);

(* Repeated start of absolute positioning command *)
MC_MoveAbsolute2(
Execute := StartMoveAbs1,
Position := 50000,

Velocity := 2000,
Acceleration := 5000,
Deceleration := 5000,

Jerk := 0,

Direction := 4,

BufferMode :=0,

Axis := Axis0,

Done=> DoneMoveAbs]1,
Busy=> BusyMoveAbs1,
Active=> ActiveMoveAbs1,
CommandAborted=> ComMoveAbs1,
Error=> ErrorMoveAbs1,
ErrorID=>ErrorID4);
END_IF

3) In case of an error, call the MC_Reset function block to reset the axis.

IF ErrorMoveAbs THEN
(*Reset processing can be performed in case of error *)

MC_Reset](

Execute := StartReset,

Axis := AxisO0,

Done=>Done4,

Busy=>Busys5,

Error=>Error5,

ErrorID=>ErrorID5);
END_IF
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5.9.4 Precautions

B When an absolute positioning command is used, the target position shall be entered between the
positive limit and negative limit.

®  When Direction is set to mcCurrentDirection, the command will act in the same direction as that of the
previous action. Therefore, the motion direction should be confirmed according to the previous
command before use.

5.9.5 Reference

B |n case of any fault, please refer to the Description of Error Codes for function in the appendix.

B For information about initialization and enabling, please refer to the Initialization and Enable Chapter.

m  BufferMode (buffer mode selection)Refer to the Appendix Description of Buffer Mode.

5.10 SMC_SyncMoveVelocity (Cyclic Synchronous
Speed Control)

Speed control in cyclic synchronous speed mode.

SMC_SyncMovelelocity

—{EM EMO—
2 axis InVelocity—
—Execute Busyl—
—Velocity Activel—
—BufferMode CommandAborted—
Error—

ErrarlDi—

5.10.1 Parameter

Parameter Description

Parameter . o Empty [Default
Type Variable Name |Description or Not [Value Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE BOOL
\Velocity Target speed No - Positive/negative/0|LREAL
INPUT Buffer mode _ ]
. 0: Aborting
BufferMode 0: Interrupt YES 0 : MC_BUFFER_MODE
: 1: Buffered
1: buffer
OUTPUT InVelocity Target speed arrival YES FALSE |TRUE/FALSE BOOL
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Busy Busy flag YES FALSE |TRUE/FALSE BOOL
In control, TRUE when

Active the command is YES FALSE |TRUE/FALSE BOOL
executed

CommandAborted| c'mination of YES  |FALSE [TRUE/FALSE BOOL
Execution

Error Command error flag YES FALSE |TRUE/FALSE BOOL

ErrorlD Command error code |[YES 0 - SMC_ERROR

5.10.2 Functions

This command outputs the target speed given by the user program to the servo driver in the cyclic
synchronous speed mode according to the task cycle. The details of this command are as follows:

B When Execute (rising edge trigger) is TRUE, the command triggers to switch the servo drive into
speed control mode. When there is this command in the task, regardless of the priority of the task, it
will reach the target speed in the next cycle. The schematic diagram of the command action is as
follows.

Velocity : : :
[ |
Cotmand velocityl
I |

|

|

h 4

| Command velocity |

Chmmand velocity
|

and velocity |

|

|

|

|

|

|

|

|

|

[ I
Jiakiek
|

|

|

R TR NS |
1 n n |1 | |
I | I CPmmlandVPlomt;,s
[ (O I I R R
Lo

B When using this command, the following object data need to be mapped in the basic setting of axis:
control word (6040 HEX), status word (6041 HEX), control mode (6060 HEX), control mode display
(6061 HEX), target speed (60FF HEX) and actual velocity (606C HEX).

B When the input target speed is positive, it moves in the positive direction; when a negative number is
input, it moves in the negative direction. The function block does not move when a speed of 0 is
entered.

B This command supports real-time change of target speed. The user can modify the set target speed
through the function block program in each cycle. When the input target speed is different from that of
the previous cycle, the new target speed will be used. If it is the same as that of the previous cycle,
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the target speed of the previous cycle will be used for movement.

B This command supports interruption and buffering in BufferMode (buffer mode selection). It can
interrupt other motion commands or be interrupted by other motion commands. When this command
is restarted, you can choose buffering or interruption. To end this command, use the MC_Stop

command to stop.

B Function block timing diagram

1)

Timing diagram under normal conditions

SMC_SyncMoveV elocity

Execute

InVelocity | |

Busy

Active l

|

1L L&

CommandAborted i
L T ) - [
I [ |
Error [ [ 1 ||
| I L1 | !
ErrordD 1620000
T | I 1
[ | ||
Stop I I |
I | !
[ ] | :
Execute : lI |7 : I
I 1 ] i
Done I I I
= T I_' i :
i I I—i— I
Busy 1 | | :
[ | I |
[ 1 I I :
Velocity A (] | : | |
(] I |
I | | !
——————— +t-————————— 7=k —————+
| 1 Initiaie MC_Stop |
______ +1—-- \,  Decelerate to stop I
tvVelocity |—————— JI—‘ - N J I :
______ | N
T | ~\ I |
—————— ~ N |
| N |
Change target Constant target
velocity per cycle wvelocity
(2) Abnormal timing diagram

MC

Targe

When an error occurs during the execution of this command, Error turns to TRUE, other pins turn
to FALSE, the axis stops moving, and ErrorID outputs relevant error codes. The timing diagram

for this error event is as follows.
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Execute !
. |
InVelocity ;

Busy I_l

Active

CommandAborted

Error

ErroirID 1620000 X Error code X_ 1640000

5.10.3 Examples

Set up SMC_SyncMoveVelocity sample program to run cyclic synchronization velocity command.

Definition of Primary Variable

Variable Name Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

Startlnit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization
PowerEnable BOOL FALSE Change to TRUE at the beginning of enabling
PowerStatus BOOL FALSE Change to TRUE when enabled

StartSyncMove BOOL FALSE TRUE when Cyclic Synchronous Velocity Command is initiated
BusySyncMove BOOL FALSE Change to TRUE when delivery command is completed
ActiveSyncMove  [BOOL FALSE Change to TRUE when the command is running
InVelocitySyncMove|BOOL FALSE Change to TRUE when the speed is reached

ComSyncMove BOOL FALSE Become TRUE when the command is interrupted
ErrorSyncMove BOOL FALSE Change to TRUE in case of command error

StartReset BOOL FALSE Change to TRUE at the start of reset

B | D program implementation

A program is established by using a ladder diagram, with the input parameter Velocity of 10000 and
BufferMode parameter Aborting. The rising edge triggers the control axis to perform periodic
synchronous velocity motion. The example program is as follows:

(1) After ensuring that the object parameter mapping is completed, first initialize the axis and set its
type and various parameters. After the axis initialization is completed, enable the axis. When it
enters the ON state of servo enabling, the axis can realize motion control.

| SMC_Axisinit1 WMC_Power1 |
SMC_AxisInit Donelnit=TRUE MC_Power
EN ENO III EN ENO|
| st Juie Dene|— PSRN R I P olersiats=TRUE | |
o EETEGiaEFrecite RusuJBusvi=FAl &F et . OEEFIESENEE Fnable  Ausv EOOSGENEE . e
AAS: " Adisype therCAl |'osition 1Axis Type Iirror Lirrord 1AISIE T IrmrI 1irro
iz MC AL NGO FIRIR 8388608 —I'lusel'ertiycle Frrorly—Uirror 1 MG ALM, NGO, TERIQ Lol —I-rra

1 GearNumerator

1 GearDenominator
10000 DistancoPerCycle

-1 ILimitSwitchMNegCfg

-1 ILimitSwitchPosCfg

-1 IHomeSwitchCfg

0 ILimitSwiNegDIChan

1 ‘LimitSwPosDIChan

2 —HomeDIChannel

(2) After the axis is enabled, specified motion parameters can be entered in the input variables of
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the functional block to send synchronous speed command and repeat command.

SWMG_SyncMoveVelocity1 SMC_SynchoveVelocity2
PowerStaius=TRUE SMC_SynchoveVelocity SHC_SynchloveVelocity
EN ENO| ENO

L e s . Tz 1% hin T I e
E M StartSynchlove=TRUE ue B | StariSynchlove 1=TRUE ISTIencseses =
=) IG5ity_SyncT=10000 [ielocity_Sync1 =10000——=velocity ive|—{Aclive Synchlove 1=FAE
E] [Buffer_Synci=Buffered } c [ComSyncHove=FALSE | [Buffer_Synci=Butered } c [Comsynchlove 1=FALE
S_ALN_NO_ERR | ErroriD{—ErroriDSynchlove=lC_ALM_NO_ERR ErorD|—{EmonDSynchlove 1=k

3) When there is an error in the axis, the MC_Reset function block can be called for reset
processing.

MC_Reset1
MC_Reset

EN EMC

[ AxisD PHaxis Done— I rRLUE

StartReset=TRUE Execute Busy—Busys=FALSE

Error—Errora=FALSE

ErrarlD—ErrarlDa=MC_ALM_MNO_ERR |

B ST language program

(1) Initialize the axis
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
AXis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);

(2) Enable the axis

IF Donelnit THEN

MC_Powerl(

Enable := PowerEnable,

Axis := Axis0,

Status=> PowerStatus,

Busy=>Busy2,

Error=>Error2,

ErrorID=>ErrorID2);
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END_IF

3) Start cyclic synchronous speed command
IF PowerStatus THEN
SMC_SyncMoveVelocityl(
Execute := StartSyncMove,
Velocity := 10000,
BufferMode := Buffer_Sync1,
AXis := Axis0,
InVelocity=>InVelocitySyncMove,
Busy=>BusySyncMove,
Active=>ActiveSyncMove,
CommandAborted=>ComSyncMove,
Error=>ErrorSyncMove,
ErrorID=>ErrorIDSyncMove);

(4) Repeated start cycle synchronous speed command
SMC_SyncMoveVelocity2(
Execute := StartSyncMovel,
Velocity := 10000,
BufferMode := Buffer_Syncl,
AXxis := AxisO0,
InVelocity=>InVelocitySyncMovel,
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5.10.5 Refererence

®  [f an error occurs, refer to the appendix Function Block Error Codes.

B For information about initialization and enabling, please refer to the section of Initialization and
Enabling.

m  BufferMode (buffer mode selection) refer to the appendix Buffer Mode Description.

5.11 MC_TorqueControl (Torque Control)

Single-axis torque control command, which controls the axis in torque mode with a ramp.

MC_TorgueControl
—EN ENO—
2 Axis InTorquel—
—Execute Busyl—
—{Torgque Active—
—TarqueRamp CommandAborted—
—Velocity Error—
—Direction ErrorlD—
—Bufferfode
5.11.1 Parameter
Parameter |, . - Empty |Default
Type Variable Name |Description or Not |Value Scope Data Type
IN_OUT |Axis AXis name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE BOOL
Target torque _
Torque Unit: 1% of rated torque YES |300 0 ~ 1000 LREAL
Torque change rate .
TorqueRamp Unit: 1% rated torque/s No - Positive value LREAL
\Velocity Maximum speed No - Non-negative LREAL
INPUT 0
Direction of motion rﬁcPositiveDirection
Direction 0: Forward YES [0 . MC_DIRECTION
2: Negative mcNegativeDirection
Buffer mode 0: Abortin
BufferMode 0: Interrupt YES |0 : 9 MC_BUFFER_MODE
: 1: Buffered
1: Buffer
Target torque reached
The output is valid when
the set torque reaches the
OUTPUT (InTorque target torque and the YES |OFF TRUE/FALSE BOOL
absolute value of the
difference between the
feedback torque and the

92




r%«ﬂé

target torque is within 5%.

Busy Busy flag YES |FALSE [TRUE/FALSE BOOL
In control, TRUE when the

Active . YES |FALSE |[TRUE/FALSE BOOL
command is executed

CommandAborted[Termination of Execution |YES |FALSE |[TRUE/FALSE BOOL

Error Command error flag YES |FALSE |TRUE/FALSE BOOL

ErrorlD Command error code YES |0 - SMC_ERROR

5.11.2 Functions

This command is used to realize the torque control function, which only supports EtherCAT bus servo
axis and does not support virtual axis. This command uses the synchronous torque mode (CST) of servo
drive to realize the torque control function, and sets the servo control mode to CST mode when the
command is run.

The rising edge of this command is enabled. When the rising edge of Execute is enabled, the input
parameters of Torque, TorqueRamp, Velocity and Direction are latched. When the Execute is TRUE, the
modification of the input parameters is invalid. When the command operates normally, the axis is in
Continuous Motion state and performs torque motion. The command output parameter Busy and Active
are TRUE. When the set torque reaches the target torque and the absolute value of the difference
between the feedback torque and the target torque is within 5%, the InTorque pin output is valid. When the
command is executed, it can be interrupted by MC_Stop. After being interrupted, the CommandAboarted
pin output is valid.

B Description of Input Parameters

(1) Torque: Target torque, in the unit of 1% rated torque. When the set value exceeds the 2nd
decimal place, the second digit shall be rounded off and the latter shall be directly discarded.
For example, if the set torque value is 10.26435, the actual effective value is 10.3. The actual
torque of the driver is limited by the positive and negative torque limits. When using it, pay
attention to setting a reasonable maximum positive and negative torque limit value.

(2) TorqueRamp: Torque ramp, in the unit of 1% rated torque/s, indicating the change rate of
target torque. When an command is executed, it specifies the inclination from the current torque
to the output target torque.
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Torque

A Torque
A Time
Torque |------—----—-—-———- o

\T orqueRam p

TorqueRam
i q! P

—»> -Torque [-------=-----------
Time

TorqueRamp Diagram

3 Velocity: The speed limit parameter is used to restrict the maximum speed during torque
control of the drive, measured in pulse unit/s. The object dictionary for driver speed limiting is
0x607F. If Ox607F is mapped in the PDO parameters, the command writes the parameter
Velocity setting value into 0x607F through PDO when the Execute rising edge occurs; if 0x607F
is not mapped in the PDO parameters, the command writes the parameter Velocity setting value
into 0x607F through SDO when the Execute rising edge occurs. Multi-axis scene object
dictionary 0x607F needs to be offset by 0x800, please refer to the relevant manual of the drive
for details.

When using this command for torque control, the following two conditions must be met to use
Velocity as a maximum speed limit:

o The servo can limit the maximum speed of the motor through object dictionary Ox607F;
o Servo Object Dictionary 0x607F has pulse units instead of speed units.
The acceleration in torque control depends on the servo internal control.

4) Direction: Specify the output direction of target torque. To output in the positive direction of an
axis, specify the positive direction; to output in the negative direction of an axis, specify the
negative direction.

(5) BufferMode: Specify the connection mode between the previous axis action and this action.
This command supports the following two modes:

o Interrupt: Immediately stop the current command and switch to this command.

o  Buffer: The bufferd command can only be executed after the currently executing command is
completed.

B Qutput Parameter Description

InTorque: Target torque reached sign; the output is valid when the set torque reaches the target
torque and the absolute value of the difference between the feedback torque and the target torque is
within 5%. The schematic diagram is as follows:
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B Object Dictionary Description
Torque control requires the drive to map the following object dictionary (offset 0x800 is required for
multi-axis scene object dictionary):
®  Controlword (6040 hex)
B Statusword (6041 hex)
B Mode of Operation (6060 hex)
B Mode of Operation Display (6061 hex)
®  Target Torque (6071 hex)
®  Torque Actual Value (6077 hex)
B \elocity Actual Value (606C hex)
B Stop control in torque control mode
During this command, the MC_Stop command can be called to stop the torque movement. When
stopping, it decelerates the target torque from the current actual torque to 0 according to the set value
of parameter TorqueRamp, and then cancels the torque command. After stopping, switch the drive
control mode to the control mode before torque command movement.
When the MC_Stop command is called to interrupt the MC_TorqueControl command, the Axis status
switches from ContinuousMotion to Stopping. When the MC_TorqueControl command is interrupted,
its output pin CommandAbort is valid.
B  Function block timing diagram

(1) Timing diagram with normal execution of functional block and no error (actual torque can reach
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the given torque).

Execute
InTorque

Busy

Active
CommandAborted
Error

ErrotID

Velocity

Torque

160000

Acceleration depends on servo

A J

Time
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A 4

Time

=

Feedback torquie

Vd odity

TargetT orgue

(2) Timing diagram of driver error reporting during function block execution.
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3) Timing diagram of MC_Stop interruption command during the operation of functional block
(assuming that position control mode is before torque motion control ).
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4) Execute the timing diagram of errors and interruption by MC_Stop command during the
operation of functional block when it is maintained for a cycle.
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5.11.3 Examples

This example uses the MC_TorqueControl function block for torque motion control, reads the actual
torque value and finally calls the MC_Stop command to stop the torque motion command.

The servo needs to map the required PDO during torque motion control, otherwise an error will be
reported.

Before torque motion control, use SMC_AXxisInit to initialize axis-related parameters and call
MC_Power to enable the axis.

B Variable

No.|Variable Name Variable Type Initialization Value [Variable Description

1 |MC_TorqueControlO MC_TORQUECONTROL - Definition of Torque Control Function Block Instance
2 [TorqueControl_En BOOL FALSE Torque control enable signal

3 [TorqueControl_Torque LREAL 0 Target torque value

4 |[TorqueControl_TorqueRamp|LREAL 0 Torque Ramp

5 [TorqueControl_Vel LRE Stop Function Block AL (0 Torque control maximum speed limit

6 [TorqueControl_Dir MC_DIRECTION moPositiveDirection|Direction of motion

7 [TorqueControl_Buffer MC_BUFFER_MODE Aborting Buffer mode

8 [TorqueControl_InTorque BOOL FALSE Torque reaches the flag position

9 [TorqueControl_Busy BOOL FALSE Torque control execution flag bit

10 [TorqueControl_Active BOOL FALSE Torque control activation flag bit

11 |TorqueControl_Abort BOOL FALSE Torque control suspension flag bit

12 |TorqueControl_Error BOOL FALSE Torque control error flag bit

13 |TorqueControl_ErrorID SMC_ERROR MC_ALM_NO_ERR|Error code

14 |MC_ReadActualTorquel MC_READACTUALTORQUE[- Actual Torque Reading Function Block Instance Definition
15 |ReadTorque_En BOOL FALSE Actual torque reading enable signal
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16 |ReadTorque_Valid BOOL FALSE Actual torque data valid flag bit

17 |ReadTorque_Busy BOOL FALSE Actual torque reading flag being executed
18 |ReadTorque_Error BOOL FALSE Actual torque reading error flag bit

19 |ReadTorque_ErroriD SMC_ERROR MC_ALM_NO_ERR|Actual torque reading error code

20 [ReadTorque_Torque LREAL 0 Actual torque value read

21 [MC_Stopl MC_STOP - Stop Function Block Instance Definition
22 [Stop_En BOOL FALSE Stop function block enable signal

23 [Stop_Dec LREAL 0 Stop function block deceleration

24 [Stop_Jerk LREAL 0 Stop function block jerk

25 [Stop_Done BOOL FALSE Stop completion flag bit

26 [Stop_Busy BOOL FALSE Stopping flag bit

27 |Stop_Error BOOL FALSE Error flag bit

28 |Stop_ErrorID SMC_ERROR MC_ALM_NO_ERR|Error code

B | D program implementation

@)

actual servo conditions.

Call the SMC_Axislnit command to initialize axis parameters, which shall be set according to

Axisinit_AxisType=EtherCAT_Pasition I—.AxisT\,rpe

[AxisInit_PlusePerCycle=8338608 |

[AxisInit_GearMumerator=1 |—

PlusePerCycle
GearMumeratar

T hgde,pmrim L s T by Emm
I I O] b bl > P B - M1 P

Asisinit Distancel ferCycle 0000 )

AxisInit_LimitSwitchNeg
Adisinit _|irmitSwitchltos
Axisinit JHomeSwitch

Cfg="10
g =10
Cfg =10

Axislnit ]imitSwitchNeghlChan 32
Arisinit, |irnitSwitchl 'osl NChan 33
Auisinii ) lomeldChannel =34

SMC_AxisInit1
SMC_AxisInit
EMN EMO
2 axis Done
AxisInit_Execute=TRUE Execute

Busy—Axisinit_Busy=FALSE
Error—{AxisInit_Error=FALSE |
ErrorlD—AxisIinit_ErrorlD=MC_ALM_MNO_ERR |

Axisinit_Done=TRUE

R b ol S o
Distancel tertycle
LimitSwitchMegCfg
|irnitSwitchltostitg
[HomeSwitchCfg
| imitSwieql Nhan
— L irnitSwl ‘s IChan
HomelChannel

(2)

After the axis initialization is completed, call MC_Power command to enable the axis.

Axisinit_Done=TRUE

MC_Power1

[ Axis0 =
Power_En=TRUE

MC_Power

EM
Axis
Enable

EMO

Status Power_Status=TRUE
Y Power_Busy=TRUE
Error—Power_Error=FALSE

ErrorlD—{Power_ErrorlD=MC_ALM_NO_ERR |

(3)

After the axis is enabled successfully, call MC_TorqueControl command to control the torque

motion of the axis. The current torque value of the servo motor can be obtained through
MC_ReadActualTorque.
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LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_ HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
LimitSwPosDIChan := AxislInit_LimitSwitchPosDIChan,
HomeDIChannel := AxisInit_ HomeDIChannel,

AXis := Axis0,

Done=>AxisInit_Done,

Busy=>AxisInit_Busy,

Error=>AxisInit_Error,

ErrorID=>AxisInit_ErrorID);

(2) After the axis initialization is completed, call MC_Power command to enable the axis.
IF TRUE = Axislnit_Done THEN
Power_En := TRUE;
ELSE
Power_En := FALSE;
END_IF;
MC_Power1(
Enable := Power_En,
Axis := Axis0,
Status=>Power_Status,
Busy=>Power_Busy,
Error=>Power_Error,
ErrorID=>Power_ErrorID);

3) After the axis is enabled successfully, call MC_TorqueControl command to control the torque
motion of the axis. The current torque value of the servo motor can be obtained through
MC_ReadActualTorque.

IF TRUE = Power_Status THEN

MC_TorqueControlO(

Execute := TorqueControl_En,

Torque := TorqueControl_Torque,
TorqueRamp := TorqueControl_TorqueRamp,
Velocity := TorqueControl_Vel,

Direction := TorqueControl_Dir,

BufferMode := TorqueControl_Buffer,

AXxis := Axis0,

InTorque=>TorqueControl_InTorque,

Busy=>TorqueControl_Busy,

Active=>TorqueControl_Active,

CommandAborted=>TorqueControl_Abort,

Error=>TorqueControl_Error,

ErrorID=>TorqueControl_ErrorID);

END_IF
MC_ReadActualTorquel(
Enable := ReadTorque_En,
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AXxis := AxisO0,
Valid=>ReadTorque_Valid,
Busy=>ReadTorque_Busy,
Error=>ReadTorque_Etrror,
ErrorID=>ReadTorque_ErrorID,
Torque=>ReadTorque_Torque);

(4) When it is necessary to stop the torque motion control, call MC_Stop to interrupt the torque
control command. After interruption, the MC_TorqueControl CommandAborted command will be
valid.

MC_Stop1(

Execute := Stop_En,
Deceleration := Stop_Dec,
Jerk := Stop_Jerk,

Axis := AxisO,
Done=>Stop_Done,
Busy=>Stop_Busy,
Error=>Stop_Etrror,
ErrorID=>Stop_ErrorID);

5.12 SMC_SetTorqueLimit (Set Axis Torque Limit)

Set the limit value of servo positive/negative torque.

SMC_SetTorqueLlimit
—EM EMO—
2 ais Enabled—
—Enable Busy—
—{PositiveEnable Error—
—PuositiveValue ErrorD—
—{MegativeEnable
—{Megativelfalue
5.12.1 Parameter
_I;;;meter Variable Name [Description 'I‘Elr:tpty or 3::3:" Scope Data Type
IN_OUT AXis AXiS name No - - AXIS_REF
Enable Enable No - TRUE/FALSEBOOL
PositiveEnable |Positive limiting enabled No - TRUE/FALSE|BOOL
Maximum torque in forward
INPUT PositiveValue dirgction YES 300 0 ~ 1000 LREAL
Unit: 1% rated torque
NegativeEnable|Negative limiting enable No - TRUE/FALSE|BOOL
NegativeValue [V1&XImum torquein negative |y pq 300 0~1000 |LREAL
direction
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Unit: 1% rated torque
Enabled Setting succeeded No - TRUE/FALSE|BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSE[BOOL
Error Command error flag YES FALSE TRUE/FALSE|BOOL
ErrorlD Command error code YES 0 - SMC_ERROR

5.12.2 Functions

This command can set the positive and negative torque limit values for the servo driver according to
CIA402 protocol. The details of this command are as follows.

B When Enable is TRUE, if PositiveEnable is set to TRUE, the positive maximum torque value will be
limited by PositiveValue; If NegativeEnable is set to TRUE, the maximum negative torque value will
be limited by a NegativeValue.

B When Enable is set to FALSE, the limit value will not be set and the torque will be limited by using the
previously set limit value. When PositiveEnable or NegativeEnable is set to FALSE, the positive and
negative limit values will not be set and the previously set value will be maintained for limitation.

B The unit of the set value is 1% of rated torque. When the set value exceeds the second decimal place,
the second decimal place shall be rounded off.

B The input of this command is Enable type. When Enable is TRUE, the functional block keeps running
and there is no restart trigger for the command.

B The illegality check of positive and negative limit values will only be carried out when PositiveEnable
or NegativeEnable is set to TRUE.

B Function block timing diagram

(1) Normal timing diagram

Enable

I - .I R T A . _ | |

|
1 NegativeEnable | |
|
Ii Busy

Enabled

—

Error

ErrorlD 16#0000

(2) Error timing diagram
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Enable

PositiveEnable

NegativeEnable I

Busy

Enabled

Error

| I
ErrorID 1680000 X Emorcode X 1680000

5.12.3 Examples

Set up SMC_SetTorqueLimit sample program to set the limit value of servo positive/negative torque.

Primary variables

\Variable Name [Data Type |Initial Value|Notes

AXxisO AXIS_REF Axis variable for axis 0
Startlnit BOOL FALSE becomes TRUE at the start of initialization
Donelnit BOOL FALSE Changes to TRUE upon completion of initialization

SetTorgEnable BOOL FALSE Changes to TRUE at the beginning of enabling
PosSetTorgEnable BOOL FALSE Changes to TRUE when forward enable is set
NegSetTorgEnable(BOOL FALSE TRUE when negative enabling is set
EnabledSetTor BOOL FALSE Changed to TRUE when setting is successful
BusySetTor BOOL FALSE Changes to TRUE at start setting

ErrorSetTor BOOL FALSE Changes to TRUE when an error occurs

B | D program implementation

The ladder diagram is used to build the program, and the input parameters PositiveValue and
NegativeValue are both 300. Set SMC_SetTorqueLimit Enable to TRUE, sample procedure is as
follows:

(D) Before setting the axis torque, initialize the axis first.
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0007 comment: gttt {716 LA SERR BB S5
SMC_Axisinit1
SMC_AxisInit
= END
[AxisT JHmis SLLE S Donelnit=TRUE |
| Siarini=TRUE =R|=S1XmE Busy—Busy1=FALSE
[J\xisType=E1herCAT_F'ositi0n I—AxisType Error—Error1=FALSE
10000 I—PluseF'erC\,rcIe ErrorlDF—ErorlD1=MC_ALM_NO_ERR |
1 I—GearNumerator
1 I—GearDenUminatUr
10000 I—DistancePerCycle
-1 |—Limi18witu:hNengg
-1 |—LimitSwitu:hF'osCfg
-1 I—HUmBSwitcthg
n [T L A R T - - L e oL a
1 'E.irnitt‘:wl'nsllll:han
(2) Set the limit value of servo positive/negative torque according to the set value
0ooz
SMC_SetTorqueLimitl
SMC_SetTorquelimit
EM ENO
[Fois0 J= s ISR EnabledSetTor=TRUE _
SefTorqEnable=TRUE_SRIZELIE I 5<SefTor=TRUE |
PosSefTorgEnable=TRUE PositiveEnable Errnr—|Erran efTor=FALSE
oo ) P jtivald T mjlzflrrliﬁﬁ.lulzr-rgr_ln SafTornd=0 I,_I [
| MNegSetTorglEnable=TRUIZ F\Jngat_iunl Tatdn -
MNegativeValue1=300 Megativelalue
[ ]

1)
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,

ST language program

DistancePerCycle := 10000,

LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
AXxis := AxisO0,

Done=> Donelnit,
Busy=>Busy1,
Error=>Errorl,
ErrorID=>ErrorID1);

Initialize the setting of axis number and axis type.
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(2) Torque limit setting for the axis
SMC_SetTorqueLimitl(
Enable := SetTorgEnable,
PositiveEnable := PosSetTorgEnable,
PositiveValue := 300,
NegativeEnable := NegSetTorgEnable,
NegativeValue := 300,
Axis := Axis0,
Enabled=>EnabledSetTor,
Busy=>BusySetTor,
Error=>ErrorSetTor,
ErrorID=>ErrorID_SetTorql);

5.12.4 Precautions

B Virtual and encoder axes are not supported by this function block.

B Due to differences in servo motors, the Default Value of some servo internal torque limits is 350 or
300. When the set value exceeds this value, an error will be reported, and the maximum value inside
the servo is its Default Value.

5.12.5 Reference

®m  [f an error occurs, please refer to the appendix Function Block Error Code Description.

m  Refer to the chapter of MC_TorqueControl command for use after setting the limit value.

5.13 MC_SetPosition (Set Current Position)

Redefines the current position of a specified axis, either absolutely or relative.

MZ_SetPosition

2 axis Donel—
—Execute Busy—
—Puosition Error—

—Relative  ErrorlDj—

5.13.1 Parameter

Parameter |Variable o Empty |Default
Type Name Description or Not |Value Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
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Execute |Rising edge trigger No - TRUE/FALSE BOOL
Position |[LOCATION No - Positive/negative/O|LREAL
Mode selection
INPUT FALSE: Absolute mode, defining the
Relative .Fr’gﬂtl'gnsz;t?veecﬁqgggf ﬁ]?:srgg)sning e [YES  [FALSE [TRUE/FALSE  [BOOL
value corresponding to the current
position
Done Completed YES FALSE [TRUE/FALSE BOOL
OUTPUT Busy Busy flag YES FALSE [TRUE/FALSE BOOL
Error Command error flag YES FALSE |[TRUE/FALSE BOOL
ErrorlD Command error code YES 0 - SMC_ERROR

5.13.2 Functions

This command redefines the current position of the specified axis in an absolute or relative manner.

®  command function details

1)

(2)

Input parameter lock

The rising edge triggering of this command is valid. At the rising edge of the Execute input, the
axis ID, Position and Relative value of the input/output parameter Axis are latched. During
command execution, the modified latched parameters are invalid until another rising edge
triggers this command.

Position setting mode

When the input parameter Relative=FALSE, this command redefines the current position of the
specified axis in an absolute way. After executing this command, Position is defined as the
current position of the axis;

When the input parameter Relative=TRUE, this command redefines the current position of the
specified axis in a relative manner. After executing this command, add Position to the current
position of the axis as the current position of the axis.

B Timing diagram

1)

Normal timing diagram

On the rising edge of the Execute input, if there is no abnormality, the Busy pin is set to TRUE.
After the axis position is successfully set, the Done pin is set to TRUE. At this time, the Busy pin
is set to FALSE, and the Done pin will be kept for at least one cycle.
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MC SetPosition

Execute
I I
Done | —l
Busy ‘_ |
Error
ErrorID 16#0000

(2) Error pin timing diagram

When this command is executed, if the parameter and axis type are illegal (the axis type is
Unused), the call of this command will fail. At this time, the command output pin Error=True, and
the error code ErrorID reports an abnormal error value. Refer to the appendix Description of Error
Codes to obtain the cause of the error. When the command input pin Execute is at a low level, all
output pins are restored to their Default Values.

MC _ SetPosition

Execute ____ | I—

Busy

W -E-I'I"M ““‘4"'--: . \llf 1.":_#“‘:'““ .II'_\‘." .

= lglinnan WS Hr
. i vy n '_ll'.fi“\';':ﬂ:[.l:__'

° When the abnormal situation of the command is solved, it is necessary to trigger Execute again

on the rising edge and start the MC_SetPosition functional block to complete the current position setting of
the axis.

5.13.3 Examples

Create an MC_SetPosition example program to set the current position of the axis.
B | D program implementation

Using a ladder diagram, set the Position parameter to 0 and Relative to FALSE, defining the current
axis position as 0 in absolute mode.
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Description of Primary Variables

Variable Variable Initial Notes

Vame Type Value

AXisO AXIS_REF [ Axis variable for axis 0

SetPos Done [BOOL FALSE \Variable when the current position of t_h_e axis is suc_ce_ssfully set. This variable
- becomes TRUE when the current position of the axis is successfully set.

Switchl BOOL FALSE
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Set AxisO.AxisID = 0, axis type to 50:EtherCAT_Position, and call the axis initialization
SMC_AxisInit command to complete the axis initialization configuration. For the SMC_AxisInit
command, please refer to Command Description Chapter.

SMC_ AxisInit1(

Execute := Axislnit_Execute,

AxisType := Axislnit_AxisType,

PlusePerCycle := Axislnit_PlusePerCycle,

GearNumerator := AxisInit_GearNumerator,

GearDenominator := Axislnit_GearDenominator,

DistancePerCycle := Axislnit_DistancePerCycle,

LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,

LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,

HomeSwitchCfg := AxisInit_ HomeSwitchCfg,

LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,

LimitSwPosDIChan := AxislInit_LimitSwitchPosDIChan,

HomeDIChannel := AxisInit_ HomeDIChannel,

AXis := Axis0,

Done=>AxislInit_Done,

Busy=>AxisInit_Busy,

Error=>AxisInit_Error,

ErrorID=>AXxisInit_ErrorID);

3) Execute the MC_SetPosition command

Redefines the current position of the specified axis in an absolute manner.

Relative humidity: = TRUE; (* Mode selection parameter setting *)
Position: =10000; (*Position parameter setting *)
IF Switchl THEN

MC_SetPosition1(

Execute := Exe_SetPos,

Position := Position,

Relative := Relative,

Axis := AxisO0,

Done=>Done_Pos,

Busy=>Busy_Pos,

Error=>Error_Pos,

ErrorID=>ErrorID_Pos);
END_IF

5.14 MC_SetOverride

This command sets the speed, acceleration/deceleration and jerk scale factor, which can increase or
decrease the axis running speed, acceleration/deceleration and jerk according to the set ratio.
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MC_SetOverride

—EM EMO—
2 ais Enabled—
—Enable Busy—
—\elFactar Error—
—AccFactor ErrorDf—
—{JerkFactar
5.14.1 Parameter
Parameter |Variable _—n Empty or |Default
Type Name Description Not Value Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
Enable Enable No - TRUE/FALSE [BOOL
VelFactor is the speed scaling factor in 1% YES 100
INPUT
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®  When Enable is TRUE, the function block continues to set the override of scale factor. When Enable
is FALSE, the axis keeps the value of override scale factor set last time for motion.

B Function block timing diagram
(2) Override the MC_MoveAbsolute

When Enable is set to TRUE, Busy and Enabled immediately turns TRUE; when Enable is set to
FALSE, Busy and Enabled immediately turns FALSE. The timing diagram of using override
command in MC_MoveAbsolute is as follows.
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Done '

Busy
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CommandAborted

MC _SetOverride
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VelFactor
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AccFactor l
|
1
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Buey |
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Error

ErredD

Velocity
Overshoot 200%

Overshoot 100%
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 J

Time

Agceleration

Owvershoot 200%3

Owershoot 100%
Overshoot 50% | _ _ _ _ _ | _ ' _ _ _ _ _ _______

Time

]
I
Jerdk & !
I

Owvershoot 200%

Owershoot 100%
Owershoot 50%

-
Time

(2) Perform override on the MC_MoveVelocity command. When InVelocity becomes TRUE, use
override to modify the target speed, and then InVelocity will become FALSE; when the new
target speed is reached, InVelocity will become TRUE. When Enable of MC_SetOverride is set
to FALSE, the axis moves with the override scaling factor value set last time. The command
timing diagram is as follows.

114



rwg

MC MoveVelocity

Executs |
1
. |
InVelocity
y ———] Y =
Busy N

Active

Command Aborted

MC SetOverride

Enahle ‘
|
|

VeFactor
AccFactor 200

JerkFactor 200

I
|
L
|
|
|
|
|
|
;
|
200 %
|
I
|
I
]
|
|
|
|
I

ErredD

I
|
|
|
Error |
!
I
Velocity |

Overshoot 200%

SN RN S T A E— ___><

Orwershoot 100%
Owvershoot 50% L — - - - b 4o

Acceleration [ Deceleration
Overshoot 200% L — — — - - L _ _ _

Owershoot 1003 b - - - = = =
Overshoot 50% F——-—-—- IS

|
|
Terk & |
|

Overshoot 200% ===~~~ -

Overzshoot 100% = —-==== !
Overshaot 50% F——————b— e m e

3) Error Timing diagram

When an error occurs during the execution of this command, Error becomes TRUE and Enabled
and Busy become FALSE. After the error is cleared, Error becomes FALSE and Enabled and
Busy becomes TRUE. The timing diagram is shown below.
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Enable
VelFactor b 100 )4 200 X 50
1 1
AccFactor 1 100 X 200 X I 30
| |
JerkF actor 100 X 200 X I 50
T 1
1 |
Busy | |
Enabled — ] |
X I
L
Error | |
| !
|
ErrorlD 1620000 X Error code X 1620000

B Restart and multiple startup commands

The input of this command is Enable type. When Enable is TRUE, the function block keeps running.
When there is an MC_SetOverride command being executed and other MC_SetOverride commands
are started, the later-executed command will be processed first.

5.14.3 Examples

Create MC_SetOverride example program to set the override value of axis motion parameters.

B Primary variables

Variable Name |Data Type linitial Value|Notes

AXisO IAXIS_REF IAXis variable for axis 0
StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization

PowerEnable  |BOOL FALSE Change to TRUE at the beginning of enabling
PowerStatus BOOL FALSE Change to TRUE when enabled

StartMoveVel  |BOOL FALSE TRUE at start of motion command

InVelMoveVel |BOOL FALSE Change to TRUE when the commanded speed is reached
StartOverride  |BOOL FALSE Change to TRUE at the start of override execution
BusyOverride |BOOL FALSE Change to TRUE at override

EnabledOverridg]BOOL FALSE Change to TRUE when override is successful
ErrorOverride  [BOOL FALSE Change to TRUE in case of command error

B | D program implementation

Use the ladder diagram to build a program, and input parameters VelFactor, AccFactor and
JerkFactor are all 300. Execute the MC_MoveVelocity command, set the MC_MoveVelocity as 20000,
and control the axis to move. Set Enable of MC_SetOverride to TRUE, and the speed,
acceleration/deceleration and jerk of the axis are all values after override. The example program is as
follows:

(1) Initialize and enable the axis. Set the axis ID to 0 and the axis type to EtherCAT_Paosition. After
the axis initialization is completed, enable the axis.
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SMC_AxisInit MC_Power1
SMC_AxisInit MC_Power
EN EMNO) 10} EN ENO
At} s I el TRUE | N W Posrsistis=TRUE |
[starinit-TrUe BSOS Busy{{BusyT=FALSE | [PowsrEnablo-TrUE SNSRI 5, . ey |
[xisType =EtherCAT_Position |—{AxisType Errort—Ermer1=FALSE | Error—{Error2=FALSE |
[2382808]PlusePerCycle ErmoriD{—{ErrorD1=MC_ALW_NO_ERR | ErrorlD—{ErmorD2=MC_ALNW_NO_ERR
1 F—GearNumerator
1 F—GearDenominator
10000 |—{DistancePerCycle
-1 LimitSwitchNegCfg
-1 {LimitSwitchPosCfg
-1 |—{HomeSwitchCfg
0 LimitSwMNegDIChan
1 —LimitSwPosDIChan
2 j|—HomeDIChannel

2) Call the MC_MoveVelocity instance to output the status of the pin variable. The InVelocity pin is
TRUE, and the actual velocity instructed by MC_MoveVelocity reaches the set command
velocity 20000.

MC_MaoveVelocity1

Pclwerstatu-;. =TRUE MC_MoveVelacity
1L EN ENO

[(Axis0 ™ Axds Invelocity— B V=

[StaroreVel -TRUE_BN RPN S G  ioveve=TrUE |
[Velocity1=20000 }—velocity LIS ActiveMoveVel TRUE |
[Acc_MoveVelocity1=40000 |—Acceleration CommandAborted—ComMoveVel=FALSE |
[ R = s i === 1

3) Keep the Enable pin of MC_SetOverride at high level and set the override parameter. It can be
seen that after setting the parameter, the output pin variable InVelocity pin of the
MC_MoveVelocity instance becomes FALSE for a period of time, and then becomes TRUE
again when the speed is reached.

MC_MoveVelocity1

PowerStatus=TRUE MC_MoveVelocity
1] EN ENO

[(Axis0 [™Axis InVelocity—JnVellloveVel =FALSE |
[StartiloveVel=TRUE._BRISSTE I 5. love Vel=TRUE |
[Velocity1=20000 }—{velocity LIS ActiveMoveVel TRUE |

l*\cc_MoveVeIocity‘l =40000 —Acceleration CommandAborted—ComMoveVel=FALSE

|Dece_rv10\.'e\felocity1 =40000 —Deceleration Errar—ErrarMoveViel=FALSE

Perk_WMoveVelocity1=50000 }—Jerk ErrorlD—ErroriDMoveVel=MC_ALM_NO_ERR |
|Dire|:1i0n_|'v10\.'e\felocity1 =mcPositiveDirection —{Direction
|Elu1Terrv1ode_l'v10\.'e\felocity1 =Aborting BufferMode

MC_SetCverride
MC_SetOverride

EM EMD
[(Axis0 Ais SENESI S Enabled_SetOverride 1=TRUE
StartOverride=TRUE Enable Busy—=iE =g b EE A=
elFactor1=300 WelFactor Error—Error_SetOverride1=FALSE

AccFactor1=300 I—.-':".I:EFEI ctar ErroriD—ErmronD_SetOverride 1=MC_ALM_NO_ERR |
[JerkFactor1=300 JerkFactor

B ST language program

() Initialize the axis number and axis type settings, and enable the axis after initialization.
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
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GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
Axis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Errorl,
ErrorID=>ErrorID1);
(*Enable the axis*)
IF Donelnit THEN
MC_Power1(
Enable := PowerEnable,
Axis := Axis0,
Status=> PowerStatus,
Busy=>Busy2,
Error=>Error2,
ErrorID=>ErroriD2);
END_IF

(2) Trigger the MC_MoveVelocity command on a rising edge to control the axis motion.
MC_MoveVelocityl(
Execute := StartMoveVel,
Velocity := 20000,
Acceleration := 40000,
Deceleration := 40000,
Jerk := 50000,
Direction := 0,
BufferMode := 0,
Axis := Axis0,
InVelocity=> InVelMoveVel,
Busy=> BusyMoveVel,
Active=> ActiveMoveVel,
CommandAborted=> ComMoveVel,
Error=> ErrorMoveVel,
ErrorID=> ErrorIDMoveVel);

3) Keep MC_SetOverride at high level to configure the motion override settings.
MC_SetOverridel(
Enable := StartOverride,
VelFactor := 300,
AccFactor := 300,
JerkFactor := 300,
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AXxis := AXisO,

Enabled=>EnabledOverride,
Busy=>BusyOverride,
Error=>ErrorOverride,
ErrorID=>ErrorID);

5.14.4 Precautions

maximum speed, the axis will operate at its maximum speed.

5.14.5 Reference

This command has no effect on the encoder axis.

When configuring override settings with this command, if the specified speed exceeds the axis's

For axis initialization and enable, refer to the commands section of SMC AxisInit and MC _Power .

For error codes, please refer to the appendix Error Codes of Functional Block.

5.15 SMC_SetDynamicLimits (Set Axis Dynamic

Parameter Limits)

This command sets the limit values of axis motion parameters.

SMC_SetDynamicLimits
2 s Donel—
—Execute Busy—
— MaxVelocity Error—
—{Maxacceleration ErroriD—
—i{MaxDeceleration
—{MaxJerk
5.15.1 Parameter
Parameter Type[Variable Name |Description Empty or Not{Default Value[Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE |BOOL
MaxVelocity Maximum speed YES 1E100 Positive value/O[LREAL
INPUT MaxAcceleration|Maximum acceleration|YES 1E100 Positive value [LREAL
MaxDeceleration[Maximum deceleration|YES 1E100 Positive value |LREAL
MaxJerk Maximum jerk YES 1E100 Positive value [LREAL
OUTPUT Done Completed YES FALSE TRUE/FALSE |BOOL
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Busy Busy flag YES FALSE TRUE/FALSE |BOOL
Error Command error flag |YES FALSE TRUE/FALSE |BOOL
ErrorlD Command error code |YES 0 - SMC_ERROR

5.15.2 Functions

This command sets the limit values of axis motion parameters.

B command function details

(1) Input parameter lock

The rising edge triggering of this command is valid. At the rising edge of the Execute input, the
axis ID of the input/output parameter Axis and the values of the input parameters MaxVelocity,
MaxAcceleration, MaxDeceleration and MaxJerk are latched. During command execution, the
modified latched parameters are invalid until another rising edge triggers this command.

(2) Functional details

After setting the limit value of the axis motion parameter, the motion parameter of the axis motion
command takes the minimum value of its own motion parameter and the set limit parameter. As
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Motion command velocity> Limit velocity Max Velocity Motion command velocity= Limit velocity Max Velocity

Time

I_ | |_| |
Busy : . :
Done
I |
I
|
A I :
I |
Max V2 | — — — — I |————————
T ; |
Velocity fppoom—m—m . — — — — — — — — — —_———
Vi | T
|
| |
Max VI e — — — L l Actual motion
IETHCTGNT. Ve FEi ———t . SR — ] |I|||||III"L'_'J|L___:L_"'.' .
I |
g 5] T
Max Accl | _ _ _ _ :
Wt e = — | e
Acceleration Accl |
|
Max Decl | — B—O—
Deceleration =
Max Dec2 f———— S
Jerk
JedcO
Max Jerkl p— — — —
Max Jel2 f—m—————————— — — — —

In the above figure, VO is a command speed of the motion command, AccO is a command
acceleration of the motion command, DecO is a command deceleration of the motion command,
and JerkO is a command jerk of the motion command.

At time t1, the maximum speed limit MaxVelocity (Max_V1 value in the figure) is successfully set.
If the maximum speed limit MaxVelocity is less than the axis motion command speed VO, the
actual maximum speed of the axis motion command is the limit value MaxVelocity, and the axis
motion command decelerates. Meanwhile, Max_Accl, Max_Decl and Max_Jerkl are the set
limit values of other motion parameters respectively.

At time t2, the maximum speed limit MaxVelocity is successfully set again. MaxVelocity=Max_V2.
MaxVelocity is greater than the speed VO of axis motion command. The axis motion command
takes the self-set command speed as the actual running speed, and the axis motion command
accelerates. Meanwhile, Max_Acc2, Max_Dec2 and Max_Jerk2 are the set limit values of other
motion parameters respectively.

B Timing diagram

1)

Normal timing diagram

At the rising edge of Execute input, if no errors occur, the Busy pin will be set to TRUE. After the
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parameter setting is completed, the Done will be set to TRUE and Busy will be set to FALSE. If
Execute keeps high level, the Done pin will remain true; if Execute is set low level, the Done pin
will be set to FALSE.

The correct timing sequence for command execution is as follows:

SMC_ SetDyvnmicLimits

Execute

|
Done | |

I_

Busy

Error

ErrorID 1680000

(2) Error pin timing diagram

When executing this command, if the parameter is illegal and the axis type is illegal (the axis type
is Unused), it will fail to call this command. The command output pin Error=True, and the error
code ErrorID reports an abnormal error value. Please refer to the appendix Error Code
Description to obtain the cause of the error. When the command input pin Execute goes low, all
output pins revert to their Default Values.

SMC SetDynmicLimits

Execute

Busy

Done

Error

ErrogD 1640000 X  Error code X 16#0000

° When the abnormal situation of the command is solved, it is necessary to trigger Execute again

on the rising edge and start the SMC_SetDynamicLimits functional block to complete the setting of axis
motion parameter limit.
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5.15.3 Examples

Set up SMC_SetDynamicLimits example program to set the limit values of axis motion parameters.
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After the axis initialization is completed and the axis ready state Switchl is TRUE, call
MC_Power to complete the axis enable.

0002 MC_Power1
| MC_Power
,li,i EN ENO
[ Awis0 2 auis eI R Status=TRUE
PWR1_Enable=TRUE MEISPTNTRRt
= S —
Ty 50 IIJ,I.W

3) Axis delivery motion command

In section 0003, after the axis is enabled successfully, the rising edge triggers the
MC_MoveVelocity motion command to control the axis motion. The state of the pin variable is
output through the MC_MoveVelocity instance. The InVelocity pin is TRUE, and the actual
velocity of the MC_MoveVelocity command reaches the set command velocity MV1_Vel= 50000.

MC_MoveVelocity1
MC_Movelielacity

EN ENOY

0003 |

L

4) Set motion parameter limits

In section 0004, trigger the Execute pin of SMC_SetDynamicLimitsl to complete the setting of
motion parameter limit. In section 0003, the output pin variable InVelocity pin of the
MC_MoveVelocity instance is FALSE, which can intuitively show that the speed of the
MC_MoveVelocity command is limited, and the actual velocity of this command does not reach
the set command velocity.
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0003
MC_WMoveVelocity1

PWR1_Status=TRUE MC_MoveVelocity
EN ENO
[AxisD Haxis InVelocity—MV1_InVel=FALSE
TP e Mol TR G T T

® ST language

Description of Primary Variables

Variable Variable Initial Notes

Name Type Value

AXisO AXIS_REF [ Axis variable for axis 0

Powerl Status|BOOL FALSE Variable for yvhlch the axis enable is successful. This variable becomes TRUE
— when the axis is enabled successfully.

MV1_ Vel LREAL i \Velocity variable of the input shaft spee(_j control command. The commanded

speed that controls the motion of the axis.
MV1_Active |BOOL FALSE Variable when the axis speed control command acts. This variable becomes

TRUE when the axis is controlling motion.

Identification variable for the axis speed control command to reach the target
MV1_InVel BOOL FALSE [speed. This variable becomes TRUE and the speed commanded reaches the
target speed.

AXis ready state variable. After axis initialization, Switch to TRUE and the axis
is ready.

InitFlag BOOL FALSE [If this variable is TRUE, the initialization parameter setting is completed.

Switchl BOOL FALSE

(1) Axis initialization

Call the SMC_Axislnit command to complete the initial configuration of Axis0. Set the axis type to
50: EtherCAT_Position. For the SMC_AxisInit commands, please refer to its Introduction Chapter.

SMC_ AxisInit1(

Execute := AxislInit_Execute,

AxisType := Axislnit_AxisType,

PlusePerCycle := Axislnit_PlusePerCycle,

GearNumerator := AxisInit_GearNumerator,

GearDenominator := AxisInit_GearDenominator,

DistancePerCycle := Axislnit_DistancePerCycle,

LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,

LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,

HomeSwitchCfg := AxisInit_ HomeSwitchCfg,

LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
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LimitSwPosDIChan := AxisInit_LimitSwitchPosDIChan,
HomeDIChannel := Axislnit_ HomeDIChannel,

Axis := Axis0,

Done=>AxisInit_Done,

Busy=>AxisInit_Busy,

Error=>AxislInit_Error,

ErrorID=>AxisInit_ErrorID);

(2) Initialize motion limit parameters
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Axis := Axis0,
InVelocity=> MV1_ InVel,
Busy=> MV1_ Busy,
Active=> MV1_Active,
CommandAborted=> MV1_Comd,
Error=> MV1_ Err,
ErrorID=> MV1_ Error);
END_IF

(5) Motion parameter limit setting

The rising edge triggers the SMC_SetDynamicLimits command to complete the setting of motion
parameter limits.

IF Switchl THEN
SMC_SetDynamicLimits1(
Execute := Dyn_Exe,
MaxVelocity := Dyn_MaxVel,
MaxAcceleration := Dyn_MaxAcc,
MaxDeceleration := Dyn_ MaxDec,
MaxJerk := Dyn_MaxJerk,
Axis := Axis0,
Done=> Dyn_Done,
Busy=> Dyn_Busy,
Error=> Dyn_Err,
ErrorID=> Dyn_ErrID);

END_IF

Observe the motion parameter curve of MC_MoveVelocity motion command. In the period from O to
t1, the commanded motion parameters are not limited. Observe the velocity curve of motion command,
and the actual running speed of motion command reaches the commanded speed set by
MC_MoveVelocity; After t1, the maximum speed set by SMC_SetDynamicLimits command is lower than
the command speed of MC_MoveVelocity motion command. The schematic diagram of axis motion
parameter being limited is as follows:

127



r%wi‘ld

Motion command parameters

A

VelD —— —
Set parameterg
—\>1|
Vell -F=———-— .
|
|
|
0 i -
| Time
Accl |
AcclF———-— Jlr—\:\“
0 ' .
| Time
DecO '
_____ be
|
|
0 | Time
Jerk(
Jetkl - — — — —
0 -
t1 Time

e VelO, AccO, DecO and JerkO are the motion speed, acceleration, deceleration and jerk of the motion
command respectively.

e Vell, Accl, Decl and Jerkl are motion speed, acceleration, deceleration and jerk after setting limit
parameters respectively

5.15.4 Precautions

B When this command is called, only MaxVelocity can be set to 0, and the remaining input motion limit
parameters need to be positive.

B After the maximum parameter is successfully set by this command, the falling edge cannot cancel the
maximum parameter limit. The user needs to call this command again to set the parameter limit value.
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5.16 MC_ReadDigitallnput (Read Axis Digital Input)

Read the Digital Input of the servo equipment.

MC_ReadDigitalinput
—EM EMO—
= his Validi—
—Enable Busy—
—InputMumber Error—
ErrorlD—
Valuer—
5.16.1 Parameter
_I;;;meter \'izl;l:;ole Description ﬁr;pty or 3::3:" Scope Data Type
IN_OUT AXis AXiS name No - - AXIS_REF
Enable Enable No - TRUE/FALSEBOOL
INPUT InputNumber _Inpu_t cod_e, indicat_ing the .bit number No - 0~31 INT
in Digtal inputs object dictionary
Valid Output valid No - TRUE/FALSEBOOL
Busy Busy flag YES FALSE |TRUE/FALSE|BOOL
OUTPUT Error Command error flag YES FALSE |TRUE/FALSE[BOOL
ErrorlD Command error code YES 0 - SMC_ERROR
Value Reading results No - TRUE/FALSE|BOOL

5.16.2 Functions

This command follows the CIA402 standard protocol and reads the Digital Input of servo equipment.
The detailed description of this command is as follows:

(1)

(@)

This command is valid at a high level. After the axis initialization is completed, input the Input

number of the function block to read Digital Input.

When Enable is TRUE, the function block continuously reads Digital Input, and when Enable is

B Function block timing diagram

FALSE, the function block pin returns to the Default Value.

When Enable is TRUE, Busy and Valid are immediately TRUE. If Digital Input is valid, Value (read
result) is TRUE. When Enable is FALSE, the function block pin returns to its Default Value.

1)

Normal timing diagram
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Enable

Busy | Ii

Valid

Error

ErrorID 1620000

(2) Error timing diagram

When an error occurs, Error is TRUE and the other pins are FALSE.

Enable

Busy

Valid

| Ei‘ror
I
XI 1680000 ErrorlD 1680000 X Error code
5.16.3 Examples

Set up MC_ReadDigitallnput sample program to read the Digital Input value of servo equipment.

Description of Primary Variables

Variable Name |Data Type [Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0
StartInit BOOL FALSE becomes TRUE at the start of initialization
Donelnit BOOL FALSE Changes to TRUE upon completion of initialization

ReadInputEnable|BOOL FALSE Changes to TRUE at the beginning of reading
ValidReadlnput |BOOL FALSE Changes to TRUE when reading is successful
BusyReadlnput |BOOL FALSE Changes to TRUE on reading
ValueReadlnput |BOOL FALSE Changes to TRUE after reading the value
ErrorReadlnput |BOOL FALSE Changes to TRUE when an error occurs

B | D program implementation

Use the ladder diagram to build a program and input the corresponding object dictionary number. Set
Enable of MC_ReadDigitallnput to TRUE. The sample procedure is as follows:

(1) Before reading the Digital Input of the axis, initialize the axis first.
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| SMC_AxisInit1
SMC_AxisInit
EM ENO
[0 J*fiis JIRE Donelnit=TRUE |
Execute Busy
MO AL, NGO R 10000 I o el tertycle lrrorlty, 1errorli A
T . | traarklirinratas
| 1 lesparl Ierrnmirr::ﬂtnr
10000 :IJi:;tan[:el't-zrt:yI[:It-:
[-1 b limitSwitchiregiafy .
[-1 Wi iitSwitahil 'osiifg
[-1 IHian e Siwititesrg,
| o I!Ilih|it5‘xifqrﬂagldlgir.iarr|
[ 1 !'Ilir‘nitE}iﬂI.*ns'lliltlzrr&rrn
| 2 I!Ithmllili-’!r'refrrr_mll

(2) After initialization, enter the corresponding object dictionary digits to read Digital Input.

ooz
MC_ReadDigitallnput1

MC_ReadDigitallnput
EM EMO

[Axds0 [™axis VR alidReadinput=TRUE
ReadinputEnable=TRUE Enable EIEY = BusyReadinput=TRUE
Inputiumber1=0 Inputiumber Error—ErrorReadinput=FALSE

ErrorlDErrorD_Input1=MC_ALM_NO_ERR |
Value—{valueReadinput=FALSE |

B ST language program

() Initialize the axis number and axis type settings
ST language program
Initialize the axis number and axis type settings
SMC_ AxisInit1(

Execute := StartInit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
Axis := AxisO0,

Done=> Donelnit,
Busy=>Busy1,
Error=>Errorl,
ErrorID=>ErrorID1);
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(2) Read Axis Digital Input
MC_ReadDigitallnputl(
Enable := ReadlnputEnable,
InputNumber := 0,
AXis := Axis0,
Valid=>ValidReadInput,
Busy=>BusyReadInput,
Error=>ErrorReadInput,
ErrorID=>ErrorID_Inputl,
Value=>ValueReadInput);

5.16.4 Precautions

B This command does not support virtual axes, but supports EtherCAT bus axes.

m  Before using this command, it is necessary to map the PDO (0x60FD) corresponding to Digtial Inputs.

5.16.5 Reference

®  Refer to Initialization Chapter for details about the initialization.

B [f an error occurs, please refer to the appendix Introduction of Function Block Error Code Description.

5.17 MC_ReadActualPosition (Read Axis Actual

Position)

This command reads the actual position of the axis.

MC_ReadActualPosition
2 s Valid—
—Enable Busy—
Error—
ErrorDi—
Position—
5.17.1 Parameter
Parameter Type|Variable Name|Description Empty or Not|Default Value[Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Enable Enable No - TRUE/FALSE BOOL
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Valid Output valid No - TRUE/FALSE BOOL

Busy Busy flag YES FALSE TRUE/FALSE BOOL
OUTPUT Error Command error flag [YES FALSE TRUE/FALSE BOOL

ErrorlD Command error code|YES 0 - SMC_ERROR

Position Reading results No - Positive/negative/0|LREAL

5.17.2 Functions

This command reads the actual position of the axis.
B Command function details

(1) This command is valid at high level. When the input parameters are legal and there is no
abnormality in the axis, set Enable as high level TRUE, and set the output parameter Valid to
high level, which is valid. The command continuously reads the actual position of the axis.

(2) The axis types supported by this command are:

Virtual axis (0): Virtual axis

O

o  EtherCAT_Position(50): EtherCAT bus connecting shaft, position control
o EtherCAT_Speed(51): EtherCAT bus connecting shaft, speed control
o  EtherCAT_Torque(52): EtherCAT bus connecting shaft, torque control

B Timing diagram

The following is the normal and error timing diagram during command execution.

MC ReadActualPosition

Enable

Busy

Valid

Error

I |
ErrorID 1680000 X Emorcode X 1620000

e When the command enable pin is at high level and there is no abnormal error, the Busy and Valid pins
are immediately set to TRUE to read out the actual position of the axis.

e When an abnormal error occurs during the execution of a command, the command output pins Busy
and Valid are set to FLASE, the output result Position remains the current value, Error is set to True, and
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the error code ErrorID reports an abnormal error value. Please refer to the appendix Error Code
Description to obtain the cause of the error. The command input Enable goes low, so the output pin reverts
to its Default Value.

5.17.3 Examples

Run the command MC_Movelocity to keep the control axis moving, and call MC_ReadActualPosition
to read the actual position of the axis.

B | D program implementation

Description of Primary Variables

. Variable Initial
Variable Name Type Value Notes
AXisO AXIS_REF |- Axis variable for axis 0
Powerl Status  [BOOL FALSE \Variable for which t.he. axis enable is successful. This variable becomes
- TRUE when the axis is enabled successfully.
ReadActPos_ValidBOOL FALSE The axis reads a variable whgn thg fictgal position is active. This variable
becomes TRUE when the axis position is successfully read.
ReadActPos_Pos |LREAL - The axis reads a variable of the actual position.
Switchl BOOL FALSE |[The state variable of axis readiness. If Switch is TRUE, the axis is ready.

(1) Axis initialization

The AxisID of AxisO is set to 0, the axis type is set to 50:EtherCAT_Position, and the axis
initialization SMC_AXxisInit command is called to complete the initial configuration of Axis0O. For
the usage of SMC_AxisInit command, please refer to its introduction chapter.

0001
SMC_AxisInitl
. _ SMC Axislnit I .
I H!EN EMO I I I
Axis0 iAxis Done; BRI GEEIEES

Axisinit_Execute=TRUE 3 Busyl—JAdsinit_ Busy=FALSE 1
wis lype =l therCAl 'osition 1Ais Type lirror AxisInit 1:rror=1ALS1: Axisinit
it usel erCycle S3REG0H THus el ercyelo Firrorlly, Axisinit Drrorlly Mo AWM, NO PRI Axish
Axislnit, GearMumerator =1 GearMumerator
dslnit, Gearl Jenominator -1 Gearlenominator L
it istancel 'ertCycle 0000 Distancel'ertycle ) A
Anit_LimitSwitchMegCfg="10 ‘LimitSwitchMegfg Axiz
dnit _LirnitSwitchl*ostig =10 LimitSwitchl*osttg Axig
wisinit _1HomeSwitchCfg =10 HomesSwitchCfg ¥
| imitSwitchMegl e han 32 JimitSwiegl NChan ) Axisinit
LirnitSwitchl 'os G 33—l imitSwl 'os) I han Axislnit,
gislnit 1 omelNChannel =34 HomelJCharnnel A

(2) Axis enable

After the axis initialization is completed and the axis ready state Switchl is TRUE, call
MC_Power to complete the axis enable.
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GearDenominator := Axislnit_GearDenominator,
DistancePerCycle := Axislnit_DistancePerCycle,
LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
LimitSwPosDIChan := AxislInit_LimitSwitchPosDIChan,
HomeDIChannel := AxisInit_ HomeDIChannel,

Axis := Axis0,

Done=>AxislInit_Done,

Busy=>AxisInit_Busy,

Error=>AxisInit_Error,

ErrorID=>AxisInit_ErrorID);

(4) Axis enable

After the axis initialization is completed and the axis ready state Switchl is TRUE, call
MC_Power to complete the axis enable.
IF Switchl THEN
MC_Powerl(
Enable := PWR1_Enable,
AXxis := AxisO0,
Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err
ErrorID=> PWR21_ErrID);
END_IF

(5) After the axis is enabled successfully, execute the MC_MoveVelocity motion command to
control the axis motion.
IF PWR1_Status THEN
MC_MoveVelocityl(
Execute := MV1_ Exe,
Velocity := MV1_ Vel,
Acceleration := MV1_ Acc,
Deceleration := MV1_Dcc,
Jerk := MV1_Jerk,
Direction := MV1_ Dir,
BufferMode := MV1_ Buffer,
Axis := Axis0,
InVelocity=> MV1_ InVel,
Busy=> MV1_ Busy,
Active=> MV1_Active,
CommandAborted=> MV1_Comd,
Error=> MV1_ Err,
ErrorID=> MV1_ Error);
END_IF

136



r%«ﬂd

(6)

IF PWR1_Status THEN
MC_ReadActualPosition1(
Enable := ReadPos_Enable,

AXxis := AxisO

Valid=> ReadPos_Valid,
Busy=> ReadPos_Busy,
Error=> ReadPos_Err,
ErrorID=> ReadPos_ErrID,
Position=> ReadPos_Pos);

END_IF

5.17.4 Precautions

Execute the MC_ReadActualPosition command to read the actual axis position.

When an error occurs during the execution of commands, the output result Position remains at the

current value.

5.18 MC_ReadActualVelocity (Read Axis Actual Speed)

Read the actual velocity of the axis.

MC_ReadActualVvelocity
—EM EMO—
2 s Validl—
—Enable Busy—
Error—
ErrorlD—
Velocity—
5.18.1 Parameter
Parameter Type|Variable Name|Description Empty or Not|Default Value[Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Enable Enable No - TRUE/FALSE BOOL
Valid Output valid No - TRUE/FALSE BOOL
Busy Busy flag YES FALSE TRUE/FALSE BOOL
OUTPUT Error Command error flag [YES FALSE TRUE/FALSE BOOL
ErrorlD Command error code|YES 0 - SMC_ERROR
Velocity Reading results No - Positive/negative/0O|LREAL
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5.18.2 Functions

This command reads the actual velocity of the axis. The details of this command are as follows:

(8] This command is valid at high level. After the axis initialization is completed, the actual velocity
can be read directly.

2) When Enable is TRUE, the function block continuously reads the actual velocity, and when
Enable is FALSE, the function block pin returns to the Default Value.

B Function block timing diagram

Q) Normal timing diagram

Enable

Busy l

1680000

2) Error timing diagram

When an error occurs, Error is TRUE and the other pins are FALSE.

J Error

|
X Error code WI620000  ErroD __ 1670000

5.18.3 Examples

Set up MC_ReadActualVelocity sample program to read the actual velocity of the axis.

Description of Primary Variables

Title Data Type |Initial Value|Notes

AxisO AXIS_REF Axis variable for axis 0

StartInit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization
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ReadVelEnable(BOOL FALSE Change to TRUE at the beginning of reading
\ValidReadVel (BOOL FALSE Change to TRUE when reading is successful
BusyReadVel (BOOL FALSE Change to TRUE on reading

\ValueReadVel |LREAL Actual velocity read

ErrorReadVel (BOOL FALSE Change to TRUE when an error occurs

B | D program implementation

Use the ladder diagram to build a program and input corresponding object dictionary changes. To set
MC_ReadActualVelocity Enable to TRUE, the sample procedure is as follows:

D) First, initialize the axis and set its type and various parameters. After the initialization is
completed, enable the axis. When it enters the ON state of servo enabling, motion control can
be realized for the axis.

SMC_AxisInit1 MC_Power1
SMC_AxisInit Donelnit=TRUE MC_Pawer
EN ENO) ,I, EN ENO
[Rdsd [ axis pIOE S Donelnit=TRUE | [Rdsd [ axis Status| s
Execute Busy| [PowerEnable=TRUE EoSIELIESN=TEN S Busy2=TRUE |
[xisTypg =EtherCAT Position —AxisTvpg 48[”[__!@ ' Frrn[—_'[n“r—\SF,\ -1
838860641 Tusdl'eriyile Frrorll ) —f- 1 rrorl =M ALM NG 11212 Frrorlly—ELrrorl 3 MO ALMENG PRI
1 | . GearMumetator” . ! )
1 |, GearDenomiriator ' !
10000 " DistancePorGydlo |
- | CiLimitSwitchNegCrg.
LLimitSwitchPasClg'

“LimitSwhegDIChan
» LimitSwPosDIChan
+ —4HomeDIChannel

|
| “HomeSwitchcly '
|
|

(2) Run the MC_MoveVelocity command, input Velocity as 10000 and control the axis to move.

0003
MC_MoveVelocity2
MC_MoveVelocity

El ENO

o B NI e e

o S

: | 1 1] it 1) e E)Sggutg\.._ - TN (i
| -TRUE | elocity2=10000 | —elocity Active|—| =iTEN B
=FALSE | [EfE MoveVelocity2=20000 |’ {Acceleration CommandAborted]  [ComMoveVelT
AL : HECE_MoveVelocity?: 20000 Deceleration <= Lrrorl] 1irarMovevelt

M=MC_ALM_NG_ERR Jeik MoveVelociy2=0 _  J&rk’ ErroriD | ErrorlDMoveVe
[DirectiGn_MdveVeldcity2=rhcRbsitiveDirection (—Directian 1 |
[BufferMode_MoveVelocity2=Aborting_—{Bufferklode |

3) Call the MC_ReadActualVelocity command to read its velocity, and you can see the actual
velocity value.

ooo4
MC_ReadActualvelocity1

MC_ReadActualvelocity

EN EMO
"" Ais Valid—{ENEEELEIR IR S
ReadVelEnable=TRUE Enable s BusyReadel=TRUE

Error—ErrorReadvel=FALSE

ErrorlD—ErroriDReadVel=MC_ALM_NO_ERR |
Velocity—{valueReadVel=10000 |

® ST language program

(2) Initialize the axis number and axis type settings
SMC_ AxisInit1(
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Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan :=1,
HomeDIChannel := 2,
Axis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);
(*Enable the axis*)
IF Donelnit THEN
MC_Powerl(
Enable := PowerEnable,
Axis := Axis0,
Status=> PowerStatus,
Busy=>Busy?2,
Error=>Error2,
ErrorID=>ErrorID2);
END_IF

(2) Input motion related parameters and start the speed control command
(*Start speed control command*)
MC_MoveVelocityl(

Execute := StartMoveVel,
Velocity := 10000,
Acceleration := 20000,
Deceleration := 20000,
Jerk := 0,

Direction := 0,

BufferMode := 0,

Axis := Axis0,
InVelocity=>InVelMoveVel,
Busy=>BusyMoveVel,
Active=>ActiveMoveVel,
CommandAborted=>ComMoveVel,
Error=>ErrorMoveVel,
ErrorID=>ErrorIDMoveVel);

3) Read the actual velocity of the axis
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MC_ReadActualVelocityl(
Enable := ReadVelEnable,

AXxis := AXisO,

Valid=>ValidReadVel,
Busy=>BusyReadVel,
Error=>ErrorReadVel,
ErrorID=>ErrorIDReadVel,
Velocity=>ValueReadVel);

5.18.4 Precauti

®  Qver-limit axis number e

B This command supports

5.18.5 Reference

B For MC_MoveVelocity and other related motion commands, please refer to the chapter of

MC MoveVelocity and Other Motion Commands.

B For detailed errors related to ErrorID, refer to the appendix Function Block Error Codes.

5.19 MC_ReadActualTorque (Read Axis Actual Torque)

This command reads the torque value of a servo device conforming to the CIA402 standard.

MC_ReadActualTargue
had Valid

Axis

5.19.1 Parameter

Parameter Type|Variable Name|Description Empty or Not|Default Value[Scope Data Type

IN_OUT AXis AXis name No - - AXIS_REF

INPUT Enable Enable No - TRUE/FALSE BOOL

OUTPUT Valid Output valid No - TRUE/FALSE BOOL
Busy Busy flag YES FALSE TRUE/FALSE BOOL
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Error Command error flag [YES FALSE TRUE/FALSE BOOL

ErrorlD Command error code|YES 0 - SMC_ERROR
Reading results - .

Torque Unit: 1% rated torque No - Positive/negative/0|LREAL

5.19.2 Functions

This command reads the torque value of servo equipment conforming to CIA402 standard.
B Command function details

(1) This command is valid at high level. When the input parameters are legal and there is no error
in the axis, set Enable as high level TRUE, set the output parameter Valid to high level, which is
valid. The command continuously reads the torque of the servo equipment, and the result read
by the command is 1% of the rated torque.

(2) The axis types supported by this command are:
o  EtherCAT_Position(50): EtherCAT bus connecting shaft, position control
o  EtherCAT_Speed(51): EtherCAT bus connecting shaft, speed control
o  EtherCAT_Torque(52): EtherCAT bus connecting shaft, torque control
B Timing diagram

The following is the normal and error timing diagram during command execution.

MC ReadActualTorque

Enable ———

Busy ——

Valid ——

Error

| |
ErrorlD 1620000 X Emorcode X 1620000

e When the command enable pin is at high level and there is no abnormal error, the Busy and Valid pins
are immediately set to TRUE, and Torque reads the torque value of servo equipment.

e When an abnormal error occurs during the execution of a command, the command output pins Busy
and Valid are set to FLASE, the output result Torque is 0, Error is set to True, and the error code ErrorlD
reports an abnormal error value. Please refer to the appendix Error Code Description to obtain the cause
of the error. The command input Enable goes low, so the output pin reverts to its Default Value.
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5.19.3 Examples

B LD program implementation

Description of Primary Variables

Variable Variable Initial

Name Type Value i

AXisO AXIS_REF |- Axis variable for axis 0

Powerl_Status|BOOL FALSE \ariable for \_Nh_lch the axis enable is successful. This variable becomes TRUE
when the axis is enabled successfully.

. The axis reads the variable when the actual torque is active. This variable
ReadTor_valid |BOOL FALSE becomes TRUE when the shaft actual torque is successfully read.
ReadTor Tor |LREAL i The axis reads the varlaple of the actual torque. The output is the actual

torque of the read shaft in 1% rated torque.
Switchl BOOL FALSE |[The state variable of axis readiness. If Switch is TRUE, the axis is ready.
() Axis initialization

The AxisID of AxisO is set to 0, the axis type is set to 50:EtherCAT_Position, and the axis
initialization SMC_AXxisInit command is called to complete the initial configuration of AxisO. For
the SMC_AXxisInit command, please refer to its Introduction Chapter.

‘0001 H

Axisinit_Execut

wislype =l itherCAl 'osition
it 1 Musel terCycle: SARRG0H

Axislnit, earMumie

dsinit Gearl Jenominator 1

it Distancel ferCycle 0000
dnit_LimitSwitchMegCfg=10
Anit | irmitGwitchlYosCig =10
wWislnit _HomeSwitchCfg =10

1imitSwitchMNeg) )
LirnitSwitchl 'os e

wisnit _1omeCGhannel =344

(@)

After the axis initialization is completed and the axis

IEN

Az iAxis

SMC_AxisInit1

— SMC Axislnit | .
I
sl LTI AxisInit_Done=TRUE

TS Execute BusylJAxisinit_Busy=FALSE |
ARis ype lirror  AxisInit 1irror=1ALSE Axisinit o
THus el fertyele el Asdisioit reorlld MO ALK NGy R Adish
rator =1 GearMumierator
GearlJenominator A
iDistancel fercycls Axissle
‘LimitSwitchhNegi fg Axis
LirnitGwitchl‘osAg Axic
‘HomeSwitchiifg #
har 32 LimitSwiegl Nehan Axisinit,
har: 33—l imnitSvl 'oshICHEnN Axislnit,
Homelhannel A

AXis enable

ready state Switchl is TRUE, call

MC_Power to complete the axis enable.

143



r%wi‘ld

0002
MC_Power1
| WMC_Power
!i! EN ENO
[ Awis0 2 auis EIEIIEI PVWR1_Status=TRUE
PWR1_Enable=TRUE Enable Busy|
I Error
R
T 10 IIJ,I.W
3) In section 0003, after the axis is enabled successfully, the rising edge triggers the

MC_MoveVelocity motion command to control the axis motion.

MC_MoveVelocity1

PWR1_Status=TRUE MC_Movelelocity
EN ENO

L Vel=TRUE | |
v T g [T ] e

i Ve

MV1_Acc:

=100000

MV1_Comd=FALSE

=100000 Deceleration MV1_Err=FALSE MV1_Dec
Jerk=0 Jerk ErrorlD!  IMV1_ErmD=MC_ALM_NO_ERR | WMV

Jirection Direction MV1_Dir=mcPuositivel
Buffered BufferMode MY1_Buffer=

(4) In section 0004, the high level triggers the Enable pin of MC_ReadActualTorque to start reading
the actual torque of the axis. ReadTor Valid is TRUE, the reading torque is valid, and
ReadPos_Tor is 1% of rated torque.

0004
MC_ReadActualTorque1

PWR1 Status=TRUE MC_ReadActualTorgue
- 18] EN ENO
iz s ek B ReadTor_Valid =TRUE |
[ReadTor_Ensble=TRUE_ERiZiS G B ReadTor_Busy=TRUE |

Error—{ReadTor_Ermr=FALSE

ErrorlD—ReadTor_ErlD=MC_ALM_NO_ERR |
eI B L 3NN, e - TIII”I e e Em

1
|
-~
i
'

B ST language program

The primary variables of ST language program are the same as those of LD language program.

() Set the axis number of AxisO
Axis0.AxisID:=0;
(2) Axis initialization

Call SMC_AxisInit command to complete the initial configuration of AxisO, and set the axis type
as 50:EtherCAT_Position. For the SMC_AxisInit commands, please refer to its introduction.
SMC_ AxisInit1(
Execute := Axislnit_Execute,
AxisType := Axislnit_AxisType,
PlusePerCycle := Axislnit_PlusePerCycle,
GearNumerator := Axislnit_GearNumerator,
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GearDenominator := Axislnit_GearDenominator,
DistancePerCycle := Axislnit_DistancePerCycle,
LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
LimitSwPosDIChan := AxislInit_LimitSwitchPosDIChan,
HomeDIChannel := AxisInit_ HomeDIChannel,

Axis := Axis0,

Done=>AxislInit_Done,

Busy=>AxisInit_Busy,

Error=>AxisInit_Error,

ErrorID=>AxisInit_ErrorID);

3) Axis enable

After the axis initialization is completed and the axis ready state Switchl is TRUE, call
MC_Power to complete the axis enabling.
IF Switchl THEN
MC_Powerl(
Enable := PWR1_Enable,
AXxis := AxisO0,
Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err
ErrorID=> PWR21_ErrID);
END_IF

(4) After the axis is enabled successfully, the rising edge triggers the MC_MoveVelocity motion
command to control the axis motion.

IF PWR1_Status THEN

MC_MoveVelocityl(

Execute := MV1_ Exe,

Velocity := MV1_ Vel,

Acceleration := MV1_ Acc,

Deceleration := MV1_Dcc,

Jerk := MV1_Jerk,

Direction := MV1_ Dir,

BufferMode := MV1_ Buffer,

Axis := Axis0,

InVelocity=> MV1_ InVel,

Busy=> MV1_ Busy,

Active=> MV1_Active,
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(5) The high level triggers the MC_ReadActualTorque command to read the actual

axis.

IF MC_Powerl. Status THEN

MC_ReadActualTorquel(
Enable := ReadTor_Enable,
AXxis := Axis0,
Valid=> ReadTor_Valid,
Busy=> ReadTor_Busy,
Error=> ReadTor_Err,
ErrorID=> ReadTor_ErriID,
Torque=> ReadTor);

END_IF

5.19.4 Precautions

B The servo equipment calling the command must be a servo equipment conformin

standard.

B The command reads the PDO (0x60FD) corresponding to the feedback torque (16#6
equipment, so the slave station of servo equipment needs to be configured with relevant

5.20 MC_ReadStatus (Read Axis Status)

Read the status of the axis PLCopen status machine.

EM
Axis
—Enable

* |

MC_Read3tatus

EMNO—

Yalid—

Busy—

Error—

ErrarlDi—
Errorstopl—
Dizabled—
Stoppingf—
Homingl—
Standstill—
DiscreteMotion—
ContinuousMaotion—
SynchronizedMotiont—

5.20.1 Parameter

Parameter

Variable Name
Type

Description

Empty Default
or Not Value
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IN_OUT AXis AXis name No - - AXIS_REF
INPUT Enable Enable No - TRUE/FALSE|BOOL
Valid Output valid No - TRUE/FALSE|BOOL
Busy Busy flag YES FALSE [TRUE/FALSE[BOOL
Error Command error flag YES FALSE [TRUE/FALSE|BOOL
ErrorlD Command error code YES 0 - SMC_ERROR
ErrorStop When TRUE, the axis is in YES  |FALSE [TRUE/FALSE|BOOL
ErrorStop state
Disabled Axis Disabled when TRUE YES FALSE [TRUE/FALSE|BOOL
Stopping \é\:he”.TRUtEt' the axis is in YES  |FALSE [TRUE/FALSE[BOOL
OUTPUT opping state __
Homing When TRUE, the axis is in YES  |FALSE [TRUE/FALSE[BOOL
Homing state
Standstill Standstill when TRUE YES FALSE [TRUE/FALSE|BOOL
. . Indicate that the axis is in
DiscreteMotion DiscreteMotion when TRUE YES FALSE [TRUE/FALSE|BOOL
. . Indicate that the axis is in
ContinuousMotion ContinuousMotion when TRUE YES FALSE [TRUE/FALSE|BOOL
. . __|Indicate that the axis is in
SynchronizedMotion SynchronizedMotion when TRUE YES FALSE [TRUE/FALSE|BOOL

5.20.2 Functions

This command reads the status of the axis PLCopen status machine. The detailed Description of this
command is as follows:

(1) This command is valid at high level. After the axis initialization is completed, the state of the
axis PLCopen status machine can be read directly.
(2) When Enable is TRUE, the function block continuously reads the status of the axis PLCopen

status machine. When Enable is FALSE, the function block pin returns to the Default Value.
B Function block timing diagram

1)

Normal timing diagram

Enable

Busy |

Valid

Error

ErrorlD 1650000

(2)

Error timing diagram

When an error occurs, Error is TRUE and the other pins are FALSE.
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0002
MC_ReadStatus1

MC_ReadStatus
El ENO

Valid
ReadStatusEnable=TRUE Busy
Error
[

B ST language program

Q) Initialize the axis number and axis type settings
SMC_ AxislInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan :=1,
HomeDIChannel := 2,
AXis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Errorl,
ErrorID=>ErrorID1);

2) Read the status of axis PLCopen status machine
MC_ReadStatus1(
Enable := ReadStatusEnable,
AXis := Axis0,
Valid=>ValidReadStatus,
Busy=>BusyReadStatus,
Error=>ErrorReadStatus,
ErrorID=>ErrorID_status1,
ErrorStop=>ErrorStop1,
Disabled=>Disabled1,
Stopping=>Stopping1l,
Homing=>Homing1,
Standstill=>Standstill1,
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DiscreteMotion=>DiscreteMotion1,
ContinuousMotion=>ContinuousMotion1,
SynchronizedMotion=>SynchronizedMotion1);

5.20.4 Precautions

This command is of Enable type. When the Enable is at high level, the function block continuously
monitors the Axis status without restart or triggering multiple starts.

5.20.5 Reference

If there is an error, please refer to the appendix Function Block Error Codes.

5.21 MC_ReadAxisIinfo (Read Axis Info)

It is used to read information about the specified axis.

MC_ReadAxisInfo

EN ENO—
Axis Valid—
—Enable Busy—
Error—

ErrorlD—
HomeAbsSwitch—
LimitswitchPos—
LimitswitchNeg—
Simulation—
CommunicationReady—
ReadyForPowerOn—
PowerOn—

IsHomed—
AxisWarning—
AxisFault—

[t |

5.21.1 Parameter

Parameter
Type

Empty or

Variable Name Description Not
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Busy Busy flag YES FALSE [TRUE/FALSE|BOOL
Error Command error flag YES FALSE |TRUE/FALSE[BOOL
ErrorlD Command error code YES 0 - SMC_ERROR
HomeAbsSwitch Origin switch status YES FALSE |TRUE/FALSEBOOL
LimitSwitchPos Positive Limit Switch Status YES FALSE |TRUE/FALSEBOOL
LimitSwitchNeg Negative Limit Switch Status |YES FALSE |TRUE/FALSE[BOOL
. . Axis in simulation state
Simulation (retained parameter, FALSE) YES FALSE [TRUE/FALSE|BOOL
c:ommunicationReaolyﬁ;"rfn ‘;‘l’mm“”'cat'on stalusis ygs  |FALSE  [TRUE/FALSE[BOOL
ReadyForPowerOn  |Axis ready enable YES FALSE |TRUE/FALSEBOOL
PowerOn Axis enabling YES FALSE |TRUE/FALSE[BOOL
IsHomed Homing completed or not YES FALSE |TRUE/FALSEBOOL
AxisWarning AXis warning YES FALSE |[TRUE/FALSE[BOOL
AxisFault Axis failure YES FALSE |TRUE/FALSEBOOL

5.21.2 Functions

This command reads axis-related information when Enable is TRUE. When the output pin Valid is
TRUE, the read axis information state is valid; otherwise it is invalid. If an error occurs during reading, the
output pin Error is set to TRUE and ErrorID displays the cause of the error. When Enable is FALSE, all
function block output pins are invalid.

®  Description of output shaft information

B The output pin HomeAbsSwitch indicates the status of the origin return switch channel. TRUE
means valid, and FALSE means invalid;

B The output pins LimitSwitchPos and LimitSwitchNeg indicate the status of positive and negative
hard limit switch channels. TRUE indicates valid, while FALSE indicates invalid;

B The output pin Simulation indicates whether the current axis is in simulation mode. TRUE
indicates that the axis is in simulation mode, and FALSE indicates non-simulation mode. The
simulation function is not supported temporarily, so pin Simulation is always FALSE;

B The output pin CommunicationReady indicates whether the communication state of the current
axis is normal. If the current axis is an EtherCAT bus axis and the communication is normal, the
CommunicationReady output is TRUE; otherwise, it is FALSE;

B The output pin ReadyForPowerOn indicates whether the current axis is ready for enabling. When
the current axis has no error and the axis is not enabled, the ReadyForPowerOn output is TRUE;
otherwise, it is FALSE;

B The output pin PowerOn indicates whether the current axis is enabled or not. When the current
axis has no error and the axis is enabled, the PowerOn output is TRUE; otherwise, it is FALSE;

B The output pin IsHomed indicates whether the current axis has completed homing. TRUE
indicates that the current axis has completed homing, and FALSE indicates that the current axis
has not completed homing;

B The output pin AxisWarning indicates whether a warning occurs on the current axis. If the current
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axis is an EtherCAT axis and a warning is reported, AxisWarning outputs TRUE; otherwise, it is
FALSE;

B The output pin AxisFault indicates whether the current axis is faulty or not. TRUE indicates that
the current axis is faulty, and FALSE indicates that the current axis is fault-free.

The above output pins are not forced to be mutually exclusive, and the output status is displayed
according to the actual axis status information.

B Function block timing diagram

(8] Timing diagram of positive and negative hard limit status, origin switch status, and other axis
information status Timing diagrams are similar.

Eanble | -
Valid | |
Busy | L
Error

Error|n - 9900

_—l— LimitSwitchPos |_| [
_i I_ LimitSwitchNeg |—l—
J I_ HomeAbsSwitch |_I—
Positive limit channel
Negative limit channel L
Home switch channel I_l—

(2) Timing diagram of recovery after an error occurs when obtaining the positive and negative hard
limit status and the lower limit switch status.
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5.

Eanble
Valid
Busy
Error

ErrorlD

LimitSwitchPos

Negative limit channel

An error

Error elimination
occurred

160000

HomeAbsSwitch

Positive limit channel —|_|

et NS R0 RSO0 NS00 £ i vy v

21.3 Examples

The example uses the function block MC_ReadAxisInfo to get the axis information status of AxisO.
EXAMPLE Call MC_Power to enable AxisO by determining whether there is an error in AxisO and whether
AxisO is ready for PowerOn.

®  Variable

No.|Variable Name Variable Type Initial Value Variable Description

1 |MC_ReadAxisInfo MC_READAXISINFO Command for reading axis information
2 |ReadAxisIinfo_En BOOL FALSE Enabled, valid for rising edge

3 [ReadAxisIinfo_Valid BOOL FALSE \Valid flag of reading axis information
4 |ReadAxisInfo_Busy BOOL FALSE Busy flag for reading axis information
5 [ReadAxisIinfo_Error BOOL FALSE Error flag for reading axis information
6 [ReadAxisIinfo_ErrorlD SMC_ERROR MC_ALM_NO_ERR|Axis information reading error ID

7 |ReadAxisInfo_HomeAbsSwitch|BOOL FALSE Absolute origin switch status

8 [ReadAxisInfo_LimitSwitchPos |BOOL FALSE Positive Limit Switch Status

9 [ReadAxisInfo_LimitSwitchNeg |BOOL FALSE Negative Limit Switch Status

10 |ReadAxisInfo_Simulation BOOL FALSE Simulation mode flag

11 |ReadAxisIinfo_ComRdy BOOL FALSE Communication Ready Flag

12 |ReadAxisIinfo_RdyPowerON |BOOL FALSE Axis enable ready flag
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13 |ReadAxisInfo_PowerON BOOL FALSE Axis enabling status flag

14 |ReadAxisIinfo_Homed BOOL FALSE Axis origin return completion flag

15 |ReadAxisInfo_Warning BOOL FALSE \Warning sign for reading axis information
16 |ReadAxisInfo_Fault BOOL FALSE Fault flag for reading axis information

17 |MC_Powerl MC_POWER Axis enable command

18 |Power_En BOOL FALSE Axis enabled, level valid

19 Power_Status
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MC_ReadAxisinfol

MC_ReadAxisinfo

EM
[ AxisD J™axis
ReadAxisinfo_En=TRUE Enable

EMNO
VENL e ReadAxisinfo_Valid=TRUE
EIENEs ReadAxisinfo_Busy=TRUE

Error—ReadAxisinfo_Error=FALSE

ErrorlD—ReadAxisinfo_ErrarlD=MC_ALM_NO_ERR |

HomeAbsSwitch—ReadAxisinfo_HomeAbsSwitch=FALSE |
LimitSwitchPos—ReadAxisinfo_LimitSwitchPos=FALSE

LimitSwitchMeg
Simulation
CommunicationReady

ReadyForPowerOn—ReadAxisinfo_RdyPowerON=FALSE

PowerOn

ReadAxisinfo_LimitSwitchNeg=TRUE
ReadAxisinfo_Simulation=FALSE

ReadAxisinfo_ComRdy=TRUE

PowerON=TRUE

IsHomed—ReadAxisIinfo_Homed=FALSE

AxisWarning

ReadAxisinfo_Warning=TRUE

AxisFauIt—|Read.&xis|nfﬂ_FauIt=F&LSE

ReadAxisinfo_Valid=TRUE Read.&xislnﬂa_Fault:E&LSE

Read.&xislnfo_Rtin‘lowerCIN:FALSE

Power_En=TRUE

Power_En=TRUE

MC_Power1
MC_Power

EN ENO

R tediam
1

{8

It darendl 5

B ST program implementation

1)
MC_ReadAxisInfol(
Enable := ReadAxisInfo_En,
AXis := Axis0,
Valid=>ReadAxisInfo_Valid,
Busy=>ReadAxisInfo_Busy,
Error=>ReadAxisInfo_Error,
ErrorID=>ReadAxisInfo_ErrorID,
HomeAbsSwitch=>ReadAxisInfo_HomeAbsSwitch,
LimitSwitchPos=>ReadAxisInfo_LimitSwitchPos,
LimitSwitchNeg=>ReadAxisInfo_LimitSwitchNeg,
Simulation=>ReadAxisInfo_Simulation,
CommunicationReady=>ReadAxisInfo_ComRdy,
ReadyForPowerOn=>ReadAxisInfo_RdyPowerON,
PowerOn=>ReadAxisInfo_PowerON,
IsHomed=>ReadAxisInfo_Homed,
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AxisWarning=>ReadAxisInfo_Warning,
AxisFault=>ReadAxisInfo_Fault);

(2) Then call the MC_ReadAxisInfo command to obtain axis information. After the axis has no error

and is ready for enabling, call the MC_Power command to enable the axis.

IF TRUE = ReadAxisInfo_Valid AND FALSE = ReadAxisIinfo_Fault AND

TRUE = ReadAxisInfo_ RdyPowerON THEN
Power_En := TRUE;

ELSIF TRUE = ReadAxisInfo_Valid AND TRUE = ReadAxisInfo_Fault THEN
Power_En := FALSE;

END_IF;

MC_Powerl(

Enable := Power_En,

AXxis := Axis0,

Status=>Power_Status,

Busy=>Power_Busy,

Error=>Power_Error,

ErrorID=>Power_ErrorID);

5.22 MC_ReadAxisError (Read Axis Error)

Read axis error messages (not function block errors).

MC_ReadAxisErrar
—EM EMO—
2 axis valid—
—Enable Busy—
Error—
ErrorDf—
AxisErrorlDp—
5.22.1 Parameter
Parameter Type|Name Description Empty or Not|Default Value[Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Enable Enable No - TRUE/FALSEBOOL
Valid Output valid No - TRUE/FALSE|BOOL
Busy Busy flag YES FALSE TRUE/FALSEBOOL
OUTPUT Error Command error flag [YES FALSE TRUE/FALSE|BOOL
ErrorlD Command error codelYES 0 - SMC_ERROR
AxisErrorID[Axis error code YES 0 - DWORD
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5.22.2 Functions

This command reads the axis error information. The details of this command are as follows:

(1) This command is valid for high level. After the axis initialization, the axis error information can
be read directly. If there is no error in the read axis, Valid is TRUE and AxisErrorID is 0O; if an
error occurs in the axis, AxisErrorlD outputs the corresponding axis error code.

(2) When Enable is TRUE, the function block continuously reads the axis error information; when
Enable is FALSE, the function block pin returns to the Default Value.

3) Axis error description:

Error Code|Error Type Error Description

100001 AXis error Axis error

100002 Slave Station Offline[Slave Station Offline Error

100003 Reading failed Failed to read error code

200000+ |System error System error

0-65535  |Axis error code Refer to the axis manual, and read the error code of axis 603F object dictionary

B Function block timing diagram

(2) Normal timing diagram

Enatble

Busy | Ii

Valid

Error

ErrorID 1680000

(2) Error timing diagram

When an error occurs, Error is TRUE and the other pins are FALSE.
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Enable

Busy

Valid

Error

ErrolD — 16R0000 Y Error code 1620000

5.22.3 Examples

Set up MC_ ReadAxisError sample program to read axis error information.

B Primary variables

Name Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

Startinit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization

ReadAxisErrEnable(BOOL FALSE Change to TRUE at the beginning of reading
ValidReadAxisErr (BOOL FALSE Change to TRUE when reading is successful
BusyReadAxisErr [BOOL FALSE Change to TRUE on reading
ErrorReadAxisErr [BOOL FALSE Change to TRUE when an error occurs
AxisErrorld DWORD |0 Read result

B LD program implementation

Use the ladder diagram to form a program. To set MC_ ReadAxisError Enable to TRUE, the sample
procedure is as follows:

(8] Before reading the axis error information, initialize the axis first.

SMC_AxisInit

SMC_AxisInit
EMN EMO
[As0 s YY) cinit=TRUE |
| Stariini=TRUE RR|=STNE Busy
tyinTima=Mthar™ AT Na-%®1- B A L T et T B BT

B S

. L R T T e D e i R e (e T L r

[ A O e——
I. ) s."?' mﬁ'ﬁ.ﬂ_—_ﬁ__—_—

bl g .

ENIH II‘LnntSwncch B ([

ENH ItnntSwﬁchl'nsUtu

-H ﬂH-h ETRITE3Iomi i i e

[ (TR ramiees e e A P T

i) L el ————————— |

T e |

2) After initialization, the axis error information can be read directly.
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oooz

MC_ReadAxisEror

EM EMO
[Awis0 P axis Valid
ReadAxisErrEnable=TRUE Enable Busy,

MC_ReadAxisError

ValidReadAxisErr=TRUE

BusyReadAxisErmr=TRUE

Error—ErrorReadAxisErr=FALSE

ErroriD}—|ErroriD=MC_ALW_NO_ERR |
AxisErrarlD—{AxisErrorid=0 |

3) Make Slave Station offline error and read the error.

ooz
MC_ReadAxisError1
MC_ReadAxisError
EM EMO
[ AxisD PHasis VEI B ValidReadAxisErr=TRLUE
ReadAxisErrEnable=TRLUE Enable = BusyReadAxisErmr=TRUE
Error—ErrorReadAxisErr=FALSE
ErroriD—{ErrorlD=MC_ALM_NO_ERR |
AxisErrorlD—AxisErrord=100002
B ST language program
(1) Initialize the axis number and axis type settings
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,

PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
Axis := Axis0,

Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);

(2) Read axis error
MC_ReadAxisErrorl(
Enable := ReadAxisErrEnable,
Axis := Axis0,
Valid=>ValidReadAXxisErr,
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Busy=>BusyReadAxisEtrr,
Error=>ErrorReadAXxisErr ,
ErrorID=>ErrorID,

AxisErrorID=>AxisErrorld);

5.22.4 Precautions

This command is of the Enable type, and there is no restart or multiple start.

5.22.5 Reference

Refer to the appendix Description of Functional Module Error Codes for error information of functional
modules.

5.23 SMC_ReadAxisLimitStatus (Read Axis Limit

Status)

It is used to read the positive and negative hard limit status and positive and negative soft limit status
of the specified axis.

SMC_ReadAxisLimitStatus
EN ENO—
AXIS Valid—
Enable Busy—

Error—
ErrorlD—
LimitSwitchPos|—
LimitSwitchMNeg—
SoftLimitPos—
SoftLimitNeg—

1|

5.23.1 Parameter

Parameter Type|Name Description Empty or Not{Default Value[Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Enable Enable No - TRUE/FALSE[BOOL
\Valid Output valid No - TRUE/FALSE|BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSEBOOL
Error Command error flag YES FALSE TRUE/FALSE|BOOL
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ErrorlD Command error code YES 0 - SMC_ERROR
LimitSwitchPos|Positive hard limit active [YES FALSE TRUE/FALSE|BOOL
LimitSwitchNeg[Negative hard limit active|YES FALSE TRUE/FALSE|BOOL
SoftLimitPos  [Positive soft limit active [YES FALSE TRUE/FALSE|BOOL
SoftLimitNeg [Negative soft limit active [YES FALSE TRUE/FALSE|BOOL

5.23.2 Functions

When Enable=TRUE, this command will read the current hardware limit status and software limit
status of the axis, including positive and negative hard limit statuss and positive and negative soft limit
statuss. The read limit status is valid only when the output pin is Valid. When Enable is FALSE, all function
block output pins are invalid.

If the set hard limit attribute is normally open, when the specified limit channel is TRUE, the
corresponding limit status is valid; otherwise, it is invalid. If the set hard limit attribute is normally closed,
when the specified limit channel is FALSE, the corresponding limit status is valid; otherwise, it is invalid.

The soft limit status is related to the axial parameter FSLimit and RSLimit. When the actual position
MPos is greater than or equal to the FSLimit limit value, the positive soft limit status is TRUE, otherwise it
is FALSE; when the actual position MPos is less than or equal to the RSLimit limit value, the negative soft
limit status is TRUE, otherwise it is FALSE.

If the positive and negative hard limit input states are valid at the same time, the command reports an
error.

Multiple commands of the same axis can run simultaneously, and the status results read by each
command are consistent.

B Function block timing diagram
(2) Timing diagram of hardware positive limit and negative limit status.

When the positive and negative hard limit switches are valid at the same time, this command
reports an error.
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Eanble

WValid

Busy

Error
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ErrorliD—
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Eanble
Valhd
Busy

Error

Error occurred

/

roo=

| ]
I—I.

ErrorID

160000

x Error code )@m}uo

SoftLimithPos

SoftLimitNeg

L

—

Actual position
A

[\

FSLimit

Soft limit position

5.23.3 Examples

ESLimit

This example uses the SMC_AxisInit functional block to illustrate the initialized positive and negative
hard limit attribute configuration and channel configuration results.

The function block SMC_ReadAxisLimitStatus is used to obtain the positive and negative hard limit
channel status and positive and negative soft limit status of AxisO.

The function block SMC_ReadAxisLimitStatus output pin LimitSwitchNeg is TRUE when the negative

limit switch channel (%1X4.0) logic is active.

B Variable

No.[Variable Name

Variable Type

Initial Value

Variable Description

1 |SMC_ReadAxisLimitStatusl |SMC_ReadAxisLimitStatus Read axis limit status command

2 |ReadAxisLimitStatus_En BOOL FALSE Enable reading axis limit command
3 |ReadAxisLimitStatus_Valid |BOOL FALSE \Valid flag of reading axis limit status
4 |ReadAxisLimitStatus_Busy [BOOL FALSE Read axis limit status busy flag

5 |ReadAxisLimitStatus_Error |BOOL FALSE Error flag for reading axis limit status
6 |ReadAxisLimitStatus_ErrorID|SMC_ERROR MC_ALM_NO_ERROR|Read axis limit status error ID

7 |LimitPosStatus BOOL FALSE Positive limit status

8 |LimitNegStatus BOOL FALSE Negative limit status

9 |SoftLimitPosStatus BOOL FALSE Positive soft limit status

163




r%«i‘ld

[10 [SoftLimitNegStatus [BOOL [FALSE

|Negative soft limit status

B | D program implementation

First call the SMC_Axislnit command to initialize axis-related information, and then call the
SMC_ReadAxisLimitStatus command to obtain limit status information.

Trigger the negative hard limit status to be valid, and check whether it is TRUE.

SMC_AxisInit1

SMC_Axisinit

arlaycle

TRTERA Ridon 3 AT

FipitchMegidfg
Jwitchl*osistg
sSwitchCfg:
Suranl AN
Sl fashchAn -
sl Hanrel:

Axisinit_LimitawitchMegEfg=100F §ji Limit:
fxisinit_dmitGwitchltoserg 1000 i Limnit:
Axisinit |HomeSwitchCfg =10, ;3 Hom
AXISIN L ImMtSwWitehNe gl nehan 327 44 imit:
AEISINI L AmitSwitchl 'asDICGHan 338441 imit
Aislnit | lomelChanngel =34, |, o

teadAxisLimitStatus1 SMC_F
ReadfxisLimitStatus SMC_
EMD EM
VU B ReadAusLimitStatus_Valid=TRUE | [A050 s
MM ReadaxsLimitstatus_Busy=TRUE | [ReagAuisLimitStatus_En=TRUE BRIIEE
Error—ReadAxisLimitStatus_Error=FALSE
ErroriD—ReadAxisLimitStatus_ErroriD=MC_ALM_MNO_ERR |
LimitSwitchPos—LimitFosStatus=FALSE
LimitSwitchNeg
SoftLimitPos—SoftLimitPosStatus=FALSE
SoftLimitheg—{SoftLimithlegStatus=FALSE |

B ST program implementation

(2) Call the SMC_AxisInit command to initialize axis-related information.

SMC_ AxisInit1(

Execute := AxislInit_Execute,
AxisType := Axislnit_AxisType,

PlusePerCycle :=

Axislnit_PlusePerCycle,

GearNumerator := AxisInit_GearNumerator,
GearDenominator := AxisInit_GearDenominator,
DistancePerCycle := Axislnit_DistancePerCycle,
LimitSwitchNegCfg := AxisInit_LimitSwitchNegCfg,
LimitSwitchPosCfg := AxisInit_LimitSwitchPosCfg,
HomeSwitchCfg := AxisInit_ HomeSwitchCfg,
LimitSwNegDIChan := AxisInit_LimitSwitchNegDIChan,
LimitSwPosDIChan := AxisInit_LimitSwitchPosDIChan,

HomeDIChannel :

= Axislnit_HomeDIChannel,
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Axis := Axis0,
Done=>AxislInit_Done,
Busy=>AxisInit_Busy,
Error=>AxisInit_Error,
ErrorID=>AxisInit_ErrorID);

(2) Then call the command SMC_ReadAxisLimitStatus to obtain limit status information.
SMC_ReadAxisLimitStatus1(
Enable := ReadAxisLimitStatus En,
Axis := Axis0,
Valid=>ReadAxisLimitStatus_Valid,
Busy=>ReadAxisLimitStatus_Busy,
Error=>ReadAxisLimitStatus_Error,
ErrorID=>ReadAxisLimitStatus_ErrorID,
LimitSwitchPos=>LimitPosStatus,
LimitSwitchNeg=>LimitNegStatus,
SoftLimitPos=>SoftLimitPosStatus,
SoftLimitNeg=>SoftLimitNegStatus);

5.23.4 Precautions

®m  [f the positive and negative hard limit status are valid at the same time, the positive soft limit setting
value is less than or equal to the negative soft limit setting value, or the soft limit status and the hard
limit status are valid at the same time, an error will be reported by the function block.

B When the travel mode is set to cyclic travel (RepMode = 1 or 2), the limit status is invalid and has no
practical significance.

5.23.5 Reference

Command SMC_AxisInit.

5.24 MC_Reset (Reset Axis Error)

Reset axis error.
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MC_Reset
—EN EMO—
had T Donejl—
—Execute Busy—
Error—
ErrorlDf—
5.24.1 Parameter
Parameter Type(Title  |Description Empty or Not|Default Value|Scope Data Type
IN_OUT AXis AXis name No - - AXIS_REF
INPUT Execute|Rising edge trigger [No - TRUE/FALSE|BOOL
Done |Completed YES FALSE TRUE/FALSEBOOL
OUTPUT Busy [Busy flag YES FALSE TRUE/FALSE|BOOL
Error |Command error flag |YES FALSE TRUE/FALSE|BOOL
ErrorlD |Command error code|YES 0 - SMC_ERROR

5.24.2 Functions

Axis errors can be reset by this command, which is described in detail as follows:

(1)
(@)

fails is TRUE, and ErrorID outputs corresponding error code.

(3)

StandStill state; otherwise, it will enter the Disabled state.

]
(1)
Execute
Done
Busy
Error
ErrorID
(2)

Function block timing diagram

[

Timing diagram of axis failure but successful reset.

This command can reset the faults of Ethercat bus axis and virtual axis.

This command is valid when triggered by the rising edge of Execute, and Busy (busy flag) is
TRUE during reset. After reset, the Done pin is TRUE, other pins are FALSE, Error after reset

After a successful reset, if the driver is enabled, the axis PLCopen status machine will enter the

[
|

1620000

Timing diagram of axis reset failure.
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Execute
Done I. l !
Busvy —l :
Error | |
ErrorlD 16£0000 ¥ Error code )'(15;0000

5.24.3 Examples

Create an MC_ Reset example program to reset the axis error.

B Primary variables

Name Data Type |Initial Value|Notes

AXisO AXIS_REF Axis variable for axis 0

Startinit  |BOOL FALSE Change to TRUE at the start of initialization
Donelnit [BOOL FALSE Change to TRUE upon completion of initialization
ResetExe [BOOL FALSE Change to TRUE at the start of reset
DoneReset(BOOL FALSE Change to TRUE when reset is successful
BusyReset|BOOL FALSE Change to TRUE at reset

ErrorReset[BOOL FALSE Change to TRUE on reset failure

B LD program implementation

Use the ladder diagram to form a program. Set MC_ Reset Execute (rising edge trigger) to TRUE,
sample procedure is as follows:

(8] First, initialize the axis

0007 comment: gttt {716 LA SERR BB S5
SMC_Axisinit1
SMC_AxisInit
EM EMO
[ Axis0 |*axis SLLE S Donelnit=TRUE |
| Siarini=TRUE =R|=S1XmE Busy—Busy1=FALSE
[*\xisType=EtherCAT_F'ositi0n I—AxisT\,rpe Error—Error1=FALSE
10000 I—PluseF'erC\,rcIe ErrorlDF—ErorlD1=MC_ALM_NO_ERR |
1 I—GearNumerator
1 I—GearDenUminamr
10000 I—DistancePerCycle
-1 |—Limi18witu:hNengg
-1 |—LimitSwitu:hF'osCfg
-1 I—HGmESwitcthg
n [T L A R T - . L emerscc. -
1 'E.irnitt‘:wl'nsllll:han

(2) Servo offline error
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oooz
MC_ReadAxisError1
MC_ReadAxisError
EM EMO

[ AxisD P aAxis VA [S alidReadAxisErr=TRUE

ReadAxisErrEnable=TRLUE Enable = BusyReadAxisErmr=TRUE
Error—ErrorReadAxisErr=FALSE

ErrarlD——ErrorlD=MC_ALM_MNO_ERR |
AxisErrorlD—AxisErrorld=100002
3) Reset with MC_Reset
0003
MC_Resetl
MC_Reset
EM EMNO
[ Axis0_}=Ads LUC oy DoneResel-TRUE |
Execute  Busy—BusyReset=FALSE
Errar—ErmrorReset=FALSE |
ErrorlD—ErrariD=MC_ALM_MO_ERR |
4) When reading the axis error, it indicates that the error has been successfully reset.
ooo4

MC_ReadAxisError

MC_ReadAxisError
EM EMD
[ AxisD P axis VLIS ValidReadAxisEm=TRUE
ReadAxisErmEnable=TRUE Enable S BusyReadAxisEmr=TRUE
Error—ErrorReadAxisErr=FALSE
ErrarlD—ErrarlD=MC_ALM_NO_ERR |
AxisErrorlD|—]| AxisErrorid=0 |

B ST language program

(1) Initialize the axis number and axis type settings
SMC_AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
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Type

or Not

Value

IN_OUT

AXiS

AXis name No

AXIS_REF

Triggerinput

Latching
configuration
parameters

No

See data structure
MC_TRIGGER_REF

MC_TRIGGER_REF

INPUT

Execute

Rising edge trigger [No

- TRUE/FALSE

BOOL

\WindowOnly

FALSE: Disable the
window function.
TRUE: Enable the
window function, and
only the current
position is
[FirstPosition,
LastPosition]

the probe signal is
detected.

YES

FALSE |TRUE/FALSE

BOOL

FirstPosition

Probe window start

position YES

0 Positive/negative/0

LREAL

LastPosition

Probe Window End

Position YES

0 Positive/negative/0

LREAL

OUTPUT

Done

Latching completed |YES

FALSE |TRUE/FALSE

BOOL

Busy

Busy flag YES

FALSE |TRUE/FALSE

BOOL

CommandAborted

Termination of

Execution YES

FALSE |TRUE/FALSE

BOOL

Error

Command error flag [YES

FALSE |TRUE/FALSE

BOOL

ErroriD

Command error

code YES

0 -

SMC_ERROR

RecordedPosition

Rising edge latch

position YES

- Positive/negative/0

LREAL

RecordedPositionNeg

Falling Edge Latch

Position YES

- Positive/negative/0

LREAL

MC_TRIGGER_REF Data Structure

Member

Description

Default Value|Scope

Data Type

LatchMode

Latch mode:
0: Drive mode

0 0

USINT

LatchID

Latch channel in drive mode:
O:Latch 1
1:Latch 2

0 0/1

USINT

Drivelnput

Trigger signal in drive mode:
0: Drive IO terminal
1: Z phase of encoder

0 0/1

UDINT

TriggerEdge

Trigger Edge Type:
0: Rising edge

1: falling edge

2: Double-edge

0 0/1/2

USINT

ContinuousTrigger|

Triggered continuously or not

FALSE

TRUE/FALSE[BOOL

5.25.2 Functions

This command implements the probe capture function for EtherCAT servo or encoder axis (ECI002) in
accordance with CIA402.
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This command does not support imaginary axis mode. When the command is running, if the state of
the corresponding axis jumps to ErrorStop, this functional block reports an error and releases the latch
channel occupied by the command.

Functions supported by this directive:
®  Support probe capture of two latched channels;

®  Support driver DI terminal trigger and Z-phase signal as the trigger source, which needs to be
supported by servo driver;

B Supporting rising edge, falling edge and double-edge trigger types, which needs to be supported
by the servo driver;

B Supporting continuous trigger mode;

B Supports window position capture mode.

Using this command, you need to map the following object dictionaries into PDO:

B Touch probe function (60B8 hex, required);

B Touch probe status (60B9 hex, required);

B Touch probe pos 1 pos value (60BA hex, required for probe 1 rising edge mode);

B Touch probe posl neg value (60BB hex, required for probe 1 falling edge mode);

B Touch probe pos 2 pos value (60BC hex, required for rising edge mode of probe 2);
B Touch probe pos2 neg value (60BD hex, required for probe 2 falling edge mode).

In the case of a multi-axis servo drive, it is necessary to map the offset object dictionary according to
the actual situation.

When this command is on the rising edge of Excute, check whether Triggerlnput parameter and
window parameter are within the effective range. If yes, latch Triggerlnput parameter and window
parameter records. The parameters cannot be changed when Excute is in other states. If an error occurs
during checking, the function block will report an error and output pin Error will be set to TRUE. After the
input parameter check is passed, the command enters the latch state and the output pin Busy is set to
TRUE. When the command detects that the probe input specified by LatchID is valid and meets the probe
detection conditions, the function block will latch the current position of the axis and refresh the latched
position to the output pin RecordedPosition or RecordedPositionNeg as required. At the same time, the
function block output pin is Done TRUE. The output pins Busy, Done and Error are forced to be mutually
exclusive.

This command can detect the rising and falling edges of the probe signal independently or
simultaneously. When only rising (falling) edges are detected, the command writes the position value
detected by the rising (falling) edge into the RecordedPosition(RecordedPositionNeg) parameter. At this
time, a detection cycle is completed and the Done pin is set. If rising and falling edges are detected at the
same time, after the rising edge of the command Excute is valid, the position will be written into the
RecordedPosition pin immediately after the command detects the rising edge of the probe, and the
position will be written into the RecordedPositionNeg pin immediately after the falling edge is detected. At
this point, it is a complete detection cycle and the Done signal is output. There is no requirement for the
input sequence of rising and falling edges.
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The command can be configured as a single shot or continuous shot. When it is configured as single
trigger, if the Done signal output is valid, it means that the single position capture is completed and the
command execution ends; when it is configured as continuous trigger mode, after the position capture is
completed, the Done outputs a valid signal, resets again after an IEC scanning cycle, and the command
automatically starts to detect new probe input signals. In the continuous firing mode, if the input frequency
of the probe signal is greater than the frequency of the IEC scan cycle, this command will lose part of the
probe signal.

B Window Mode Description

When the input parameter WindowOnly is FALSE, the window detection function is invalid. As long as
the probe input signal is valid, the position of the corresponding axis can be latched.

When the input parameter WindowOnly is TRUE, the window detection function is effective. The
probe capture command now checks the probe signal and latches the position only if the current position
of the axis is within the window.

(1) Limited stroke

Effective window range: FirstPosition < Window Range < LastPosition, when the input parameter
FirstPosition > LastPosition, the function block reports an error.

(2) Cyclic stroke

Both FirstPosition < LastPosition and FirstPosition > LastPosition during cyclic travel can be
configured according to actual usage.

When FirstPosition > LastPosition, the setpoint will span the upper and lower limit positions of the
cyclic stroke.
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0/RepDist 0/RepDist
Valid window range

- LastPosition ~LastPostion

FirstPosition-..

Valid window range " FirstPosition

o  The effective range of cyclic stroke mode 2 is shown in the following figure, and the cyclic
stroke range is [-RepDist, RepDist]:

When FirstPosition < LastPosition, as shown in the following figure:

-RepDist/RepDist -Re pDist,/Re pDist

.. FirstPosition ~FirstPosition

LastPosition

Valid window range

" LastPosition . /,.‘

Valid window range
When FirstPosition > LastPosition, as shown in the following figure:

-RepDist/RepDist -RepDist/RepDist

Valid window range

LastPosition .~ LastPosition

FirstPosition-..__

Valid window range “FirstPosition

B Description of interruption

This command supports simultaneous detection of probe 1 and probe 2 on the same axis. If two
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probe commands are defined in the program and the probe IDs are different, the two probe
commands will operate independently without affecting each other. However, if the probe IDs are the
same, an error will be reported for the probe command to be executed later. If only one probe
command is defined in the program, and the rising edge is triggering this command again while it is
running, the function block will report an error and abort the running probe command to release the
probe ID occupied by the command. If a probe command is called repeatedly, the function block will
report an error upon enabling and will not execute the command. This is not a valid use case, and
repeating the same function block instance will trigger a warning during configuration compilation.

During normal operation, the MC_TouchProbe command can be aborted through the
MC_AbortTrigger command and the occupied probe can be released. When the MC_AbortTrigge
output pin Done is TRUE, it indicates that the interruption is successful. At this time, the
MC_TouchProb command output pin CommandAborted will be set.

When MC_Home and HMC_Gantrylnit commands are used, if the homing mode is configured as Z-
phase signal correlation, probe 1 will be used to capture Z-phase signals. At this time, the channel of
probe 1 of the axis will be occupied, and other commands cannot be used or interrupted. If Probe 1 is
already occupied when initiating Z signal-related homing with MC_Home or HMC_Gantrylnit, an error
will be reported.

B Function block timing diagram

(2) The rising edge of probe 1 is valid, the DI terminal is triggered in single-trigger mode, and the
window function is invalid.

——[I,:,__. B S, e I i1 I \ |I | Ij_
Execute J L I I_I—

WindowOnly

| | Done —I—l
i - Busy _[ | |

CommandAborted
s RecordedPosition 1620000 X Latched Position )X 160000
R ecordedPositionNeg 1620000
Error
ErrorID 1620000

(2) The falling edge of the probe 1 is valid, and the DI terminal is triggered in single-trigger mode.
The window function is valid.
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Trnigger within window Trnigger within window Trigger outside window

N N N

Triggerlnput

| I |
Done | | —| [
| | | : |
Busy | : 1 ! [
I | || -
CommandAborted | | | [Latched Position
| I | ‘l/
0000 RecordedP OSi‘[iDIINcg 160000 XLatchel:l Position X 1620000 | ' 164
RecordedP osition 1620000
Error
Errorl D 1620000

3) The rising and falling edges of probe 1 are valid, the DI terminal is triggered in single-trigger
mode, and the window function is invalid.
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Triggerlnput _\—,—| [ 1]
Execute _l l l | |_| \* \*

WindowOnly 5 . .
Done | | |_|
Busy J . | |

CommandAborted ; P
: 1t1 1620000 Latched Position 1620000 Laiched Ndfe i
RecordedP osition X X e,
RgcordedPositionNee 1620000 W N _ 1620000 | 31620000
\
Latched Position El‘l’Ol‘
1620000 Errorl D

4) The rising and falling edges of probe 1 are valid, the DI terminal is triggered in single-trigger
mode, and the window function is valid.

] . Tmggeroutside  Trigger within
Trigger within window Trigger within window window

Y R
TriggerInput | | | | |

Execute __| l l | [ \* \*

| | v

WmdowOnly _I

Busy _| Jy — | L
. C ommandAb orted . |
640000 XLmEdPos.fﬁonxPﬂiiﬁﬂ;I 1640000 RecordedPosition 16+0000 x Lﬂﬂﬁ;?m’“ X !
1640000 \ 1620000 RecordedPositionNeg 1620000 X%gﬁ:ﬁ :
L Errar
TrrasTT TR

(5) The rising edge of probe 1 is valid, the DI terminal is triggered in continuous trigger mode, and
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the window function is invalid.

Triggerlnput [ | | |
Execute _| \l \l |
i . Y Y
WindowOnly : |
Done : |_| l_l I_I l_l
Busy _I I_I |_| |_| |_|
Command Aborted
RecordedP osition 160000 X Latched Position 1 >E<Latched Position 2 )E(a:ched Posm'on)i( Latched Position 4
RecordedPositionNeg 1640000
Error
ErrorlD 1620000

(6) The falling edge of probe 1 is valid, the DI terminal is triggered in continuous trigger mode, and

the window function is valid.
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_ S Trigger cutside Trigger within Trigger cutside
Trigger within window window window window

R NN

Triggerlnput | _I | | | | I |
Execute _l \ | \

WindowOnls .o, |

T §

- y
Done |_| |_|
Busy _| L L

CommandAborted
RecordedP osition 1650000
2 RecordedPositionNeg 1620000 X Latched Position 1 W Lachea Positn
Error
ErrorID 1620000

@) The rising and falling edges of probe 1 are valid, the DI terminal is triggered in continuous
trigger mode, and the window function is invalid.

Triggerinput __‘—k_l
|
Execute _l L L x l I *

WindowOnly :
Done |_| l_l l—l

CommandAborted | |

RecordedPosition 1 6:'000[)5( Latched Pesition 1 >I< Latched Position 2 X iatr_hed Position 3
RecordedPozitionNe g 1620000 x Latched Position 1 X Latched Position 2 >E<Latr_hed Position 3
Error
ErrodID 1650000

(8) The rising and falling edges of probe 1 are valid, the DI terminal is triggered in continuous
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trigger mode, and the window function is valid.

i o Trizzer cutsida
Trigzer within window window Trigger within window Trigger within window

NN
Triggerdnput __l—]_ll
Execute _l L | \* \#

WindowOnly

Busy _I

CommandAborted

‘
Done !_l
% I

9) The rising edge of probe 1 is valid, the DI terminal is triggered, and the window function is
invalid, which is interrupted by MC_AbortTrigger command.
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Triggerlnput | | I | I I
Execute J |_|

WmdowOunly ]

Done !

Busy r |_
(" b~ ' | L L L

1640000 RecordedPosition

‘|ﬂ Annn . TV A AT bl WT

s

Error

ErrorID 1640000

(10) The rising edge of the probe 1 is valid, the DI terminal is triggered, the window function is invalid,
and the command fails.
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Triggerlnput | | | | | |

Execute _I | |_|

Window Only

Done

Busy _|_l |_|

CommandAborted

RecordedPosition 1640000

RecordedPositionNeg 160000

Error |: 1 |_|

ErrorlD 1640000 X Emorcode 1650000 Tl 1640000

i
H 'h
A

A

Y

Error code

5.25.3 Examples

This example uses the function block MC_TouchProbe to grab EtherCAT servo probe signals and
record positions.

The trigger conditions are set as follows:
m  Use probe 1;
B Triggered by rising edge;
B The trigger signal is the driver IO terminal;
®  Continuous triggering;
B No window trigger is used.

Before using the probe capture function, you need to use the SMC_AxisInit command for axis type
setting and user unit configuration, and also configure the relevant PDO mapping.

The DI function needs to be configured on the servo driver side as the trigger signal of Probe 1.
Please refer to the servo related manual for details.

B Variable

No. Variable Name Variable Type Initial Value
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4 [TouchProbe_Window|BOOL FALSE Enable window capture

5 [TouchProbe_FirPos |LREAL 0 \Window mode start position

6 [TouchProbe_LastPos|LREAL 0 \Window mode end position

7 [TouchProbe_Done |BOOL FALSE Completion flag of probe capture command
8 [TouchProbe_Busy |BOOL FALSE Probe capture command busy flag

9 [TouchProbe_Abort |BOOL FALSE Flag of probe capture command interrupted
10 |TouchProbe_Err BOOL FALSE Probe capture command error flag

11 |TouchProbe_ErrID [SMC_ERROR MC_ALM. |Probe capture command error ID

12 |TouchProbe_Pos LREAL 0 Probe capture rising edge position

13 |TouchProbe_PosNeg|LREAL 0 Probe capture commanded falling edge position
14 |R_TRIG1 R_TRIG FALSE Rising edge trigger

15 |PositionRec ARRAY[0..10] OF LREAL| Position record array

16 |i INT 0 Variable

B | D program implementation

1) Call the SMC_AxisInit command to initialize axis-related information.

0001
SMC_AxisInit1
. . _ SMC Avisinit I
I IEN EMO I I I
Axis0 "’iAxis B T AxisInit_Done=TRUE

Axisinit Execute=TRUE =t Busyl—JAdsinit_ Busy=FALSE 1
wislype =l therCAl 'osition 1Ais Type lirror AxisInit :rror=1ALS1: Axisinit ¢
it ) lusel erCyclo SAREG0H THus el ertyclie Preorly, Asdsint reorll s MO ALM MO PRI Auish
Axislnit, GearMumerator =1 GearMumerator
dslnit, Gearl Jenominator -1 Gearlenaminator A
it Distancel 'ertycle 0000 iDistancel ertycle A
Anit_LimitSwitchiegCfg="10 ‘LimitSwitchNegiCfg Axig
dAnit _LirnitSwitchl*ostCig =10 LimitSwitchl*osttg Axic
wWislnit _HomeSwitchCfg =10 [HomeSwitchCfg #
| imitSwitchiMe gl echian 32 JimitSwiegl NCharn Auisinit
LirnitSwitchl 'os MChan: 33—l imitSwl 'os) Chan Axisinit,
glslndi _1lomelNChannel =34 Lol 0 Hrninel A

(2)

record the

captured position.
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‘ LEN ENO}———

. 1 WeaplureripukconTigurauchinua zanon ) !
2 Tl ot leed 1 Rapiared e Plofed b
Triggerinput0 Lalcth =0
Triggetzautes AL
Triggerinput(. Latchl‘.‘lode =
Triggeriputd:Diivelnpat-==7 ;ETmigggn'eigmalﬁniygg@,g;minal'-\
Trrgger\npulﬂ Drwelnpul =

TR

Tngger\npulOVCununuuusTngger TRUE]

wumment: Hrobe capiure

MC_TouchProbel

RezordedPositionMegM=FichPrdbe PosNeg=0—|

B ST program implementation

(1) First call the MC_AxisInit command to initialize axis-related information
MC_ReadAxisInfol(
Enable := ReadAxisIinfo_En,
AXis := Axis0,
Valid=>ReadAxisInfo_Valid,
Busy=>ReadAxisInfo_Busy,
Error=>ReadAxisInfo_Error,
ErrorID=>ReadAxisInfo_ErrorID,
HomeAbsSwitch=>ReadAxisInfo_HomeAbsSwitch,
LimitSwitchPos=>ReadAxisInfo_LimitSwitchPos,
LimitSwitchNeg=>ReadAxisInfo_LimitSwitchNeg,
Simulation=>ReadAxisInfo_Simulation,
CommunicationReady=>ReadAxisInfo_ComRdy,
ReadyForPowerOn=>ReadAxisInfo_RdyPowerON,
PowerOn=>ReadAxisInfo_PowerON,
IsHomed=>ReadAxisInfo_Homed,
AxisWarning=>ReadAxisInfo_Warning,
AxisFault=>ReadAxisInfo_Fault);

(2) Capture input configuration initialization
Triggerinput0.LatchID := 0; (*Capture channel: probe 1 *)
Triggerinput0.LatchMode := 0; (*LatchMode:DriveMode*)
Triggerlnput0.Drivelnput := 0; (*Trigger Signal:DI Terminal of Drive *)
Triggerlnput0.TriggerEdge := 0; (*Edge type: rising edge *)
Triggerlnput0.ContinuousTrigger := TRUE;(*Continuous triggering*)
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Latching See data structure
Triggerinputjconfiguration No - MC TRIGGER REF MC_TRIGGER_REF
parameters - -
INPUT Execute Rising edge trigger |No - TRUE/FALSE BOOL
Done Completed YES FALSE |[TRUE/FALSE BOOL
Busy Busy flag YES FALSE |[TRUE/FALSE BOOL
OUTPUT Error Command error flag |[YES FALSE |TRUE/FALSE BOOL
ErrorlD Sgd”;ma”d emor ves o - SMC_ERROR

5.26.2 Functions

This command aborts position latch operations initiated by MC_TouchProbe. Non-EtherCAT axes are
not supported.

When this command is executed, only the position latch operation corresponding to the specified Axis
and LatchID will be matched. If other configuration parameters are different from the input parameter of
this command, the function of stopping position latch by this command will not be affected.

This command can only stop the position locking operation initiated by MC_TouchProbe, but cannot
stop the internal position locking operation initiated by MC_Home and HMC_Gantrylnit commands. An
error is reported in this command.

When the command is executed, if the position latch of the specified latch channel has been
completed or the specified latch channel does not perform the position latch operation, the command will
be directly and normally completed.

B Function block timing diagram

(2) The rising edge of touch probe 1 is valid, the DI terminal is triggered, and the window function is
invalid in single-trigger mode. Use MC_AbortTrigger to stop the position capture of touch probe
1. At this time, the timing diagram is called by two commands in the same task.
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Triggerlnput | | _l |—| I_

Execute J |

Daoe

Busy I |

CommandAborted | |

RecordedPosition 1620000
\\.
R
Error Valid latched position
ErrorID ! 1640000

MC AbortTrigger

Execute |: | ﬂ
Done I | |_|

Busy I_l

Error

ErrorID 160000

(2) Timing diagram of failure during the execution of MC_AbortTrigger command.

Execute

Done

I

Busy |_|

Error | |

5.26.3 Examples

In this example, the MC_AbortTrigger command is used to abort the position capture operation
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initiated by the MC_TouchProbe command. After interruption, the CommandAborted pin of the
MC_TouchProbe command is set to TRUE, and the Done pin of the MC_AbortTrigger command is set to
TRUE.

The example Description of MC_TouchProbe is consistent with that in the chapter of MC_TouchProbe
command, so it will not be repeated in this chapter.

B Variable

No.|Variable Name |Variable Type |Initia| Value Variable Description
1 |MC_AbortTriggerO MC_ABORTTRIGGER| Abort probe trigger command
2 AbortTrigger_ En  BOOL FALSE
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EN ENO
1 (*Capture input configuration initialization*)
2  Triggerinput0.LatchlD = 0: (*Capture Channel: Probe 1*)
TnggednpuID LatchiD = 0
o R F A= 5 tehing, Mede: TViks Meda™Y,
Triggerinput0 LatchMode = 0
Trigerdnrpd L Drivelarpde= 06 T ringge. siapal: Rrivas R teeminall|, -
i nggﬁimmﬂ\ Dveelmpatt = 0
i 5 inggernpuiUanggertdge. = U ("Trigger edge type-Rising edge=)

Triggerinput0.TriggerEdge = 0

6 - Triggerinpui0-ContinuousTrggen = 1 RLE, ("Continuous triggert)
Triggerinput0.CentinuousTrigger = [I30]S
1

comment: Probe capture

MC_TouchProbe0
MC_TouchProbe
EN ENO;
2 Axis Done|

-

ggerinp Triggerinput Busy|

m hE’mbP Ahu[t.

Error, euchF’robeLn_FALlSE_

Emorl hl ALM .
ouchﬂrcbe Laslr’us—ﬂ ﬁ—ILaSIF’oswticn ReLurdedPo&\tlulﬂLf auchPrcbe F’us 19?7473 3915110992 |

RecordedPositionNeg—TouchProbe PosNeg=0 |

comment: Record the location

ouchProbe_Done=FALSE B v AD

T | T

MC_AbortTrigger0

MC_AbortTrigger
EN ENO
[0 ] i I orTrgger Done=TRUE |
Triggerinput0F*Triggernput Busy—AbortTrigger_Busy=FALSE
| AbortTrigger En=TRUE g |S¥CINIIY Error—{AbortTrigger_Ermor=FALSE |
ErrorlD{—AbortTrigger_ErrorlD=MC_ALM_NO_ERR |

B ST program implementation

D) Call the MC_AxisInit command to initialize axis-related information.
MC_ReadAxisInfol(
Enable := ReadAxisInfo_En,
AXis := Axis0,
Valid=>ReadAxisInfo_Valid,
Busy=>ReadAxisInfo_Busy,
Error=>ReadAxisInfo_Error,
ErrorID=>ReadAxisInfo_ErrorID,
HomeAbsSwitch=>ReadAxisInfo_HomeAbsSwitch,
LimitSwitchPos=>ReadAxisInfo_LimitSwitchPos,
LimitSwitchNeg=>ReadAxisInfo_LimitSwitchNeg,
Simulation=>ReadAxisInfo_Simulation,
CommunicationReady=>ReadAxisInfo_ComRdy,
ReadyForPowerOn=>ReadAxisInfo_RdyPowerON,
PowerOn=>ReadAxisInfo_PowerON,
IsHomed=>ReadAxisInfo_Homed,
AxisWarning=>ReadAxisInfo_Warning,
AxisFault=>ReadAxisInfo_Fault);
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(2) Capture input configuration initialization.
TriggerinputO.LatchID := 0; (*Capture channel: probe 1 *)
Triggerinput0.LatchMode := 0; (*LatchMode:DriveMode*)
TriggerInput0.Drivelnput ;= 0; (*Trigger Signal:DI Terminal of Drive *)
Triggerlinput0.TriggerEdge := 0; (*Edge type: rising edge *)
Triggerlnput0.ContinuousTrigger := TRUE;(* Continuous trigger*)

3) Call MC_TouchProbe to capture the probe position.
(*MC_TouchProbe commands?*)
MC_TouchProbe0(

Execute := TouchProbe_ En,
WindowOnly := TouchProbe Window,
FirstPosition := TouchProbe_FirPos,
LastPosition := TouchProbe_LastPos,
AXxis := Axis0,

Triggerlnput := TriggerinputO,
Done=>TouchProbe_Done,
Busy=>TouchProbe_Busy,
CommandAborted=>TouchProbe_Abort,
Error=>TouchProbe_Err,
ErrorID=>TouchProbe_ErrID,
RecordedPosition=>TouchProbe_ Pos,
RecordedPositionNeg=>TouchProbe_PosNeg);

(4) Record the capture position.
R_TRIG1(CLK:=TouchProbe_Done);
(*Record Location*)

IF R_TRIG1.Q = TRUE THEN
PositionRec]i] := TouchProbe_Pos;
ii=i+l;

END_IF;

(5) When the MC_TouchProbe command is in Busy status, call the MC_AbortTrigger command to
interrupt probe capture.

After interruption, the MC_AbortTrigger command Done is TRUE and the MC_TouchProbe
command CommandAborted is TRUE.
(*MC_AbortTrigger Command?*)
MC_AbortTriggerO(
Execute := AbortTrigger_En,
Axis := AxisO0,
Triggerlnput := TriggerinputO,
Done=>AbortTrigger_Done,
Busy=>AbortTrigger_Busy,
Error=>AbortTrigger_Error,
ErrorID=>AbortTrigger_ErrorID);
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Chapter 6

6.1 SMC_Camin (Electronic CAM)

This command realizes the electronic cam function.

SMC_Camin

2 Master InSync
oo . = ST - TITe B
[ B .. 1
e I-_l_\.'n"'\;z_-n : sz )
t:Ticd '—'I A ) N RRLIN Foy
AT l‘-‘ﬂ-::i];:

Tl :f':j;sij!u i :
'T-z'TiI-‘.I f'iﬁj‘.l::'-frfi‘li-fh DR T

I _I', [ 23 e ga ]
| —I_ﬂ’ltsr:l-lf"u"alu-.ifi-:m; i3
— Bufiveriaiade

6.1.1 Parameter

Command Parameters

Synchronous Motion Instructions

Parameter

Empty

Default

Type Name Description or Not [Value Scope Data Type
Master Master Axis name  |No - - AXIS_REF
IN_OUT Slave Slave Axis Name No - S — AXIS_REF
ee data structure
CamTable Cam gauge No - SMC_CAM_TABLE SMC_CAM_TABLE
Execute Rising edge trigger [No - TRUE/FALSE BOOL
FALSE: Single mode
Periodic TRUE: Circulation [YES [FALSE |[TRUE/FALSE BOOL
mode
Startup mode
0: Absolute position
e
INPUT  |StartMode passing througn the |y o | 10:mclmmediately [MC_CAMIN_STARTMODE
absolute position in ; .
- 11:mcDITrigger
forward direction)
2: Start immediately
3: DI trigger startup
When the absolute Absolute position
StartPosition position |s_started, It YES |0 start: . . |LREAL
is the starting positive/negative/0;
position; DI trigger start:
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SlaveScale

\When DI trigger is
started, it is the bit
offset mapped by DI
point in Area |. For
example, the bit
offset of %IX100.1 in

area | is 100x8+1.
Cam follower

191

0 ~ (field | byte
capacity * 8)-1
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position start, the left boundary is set to the specified absolute position; The right boundary of the
command= left boundary + length of cam stroke section. The command will be canceled if the
master moves in the negative direction across the left boundary or in the positive direction across
or reaches the right boundary.

When the single master camshaft is within the effective stroke range, the master can perform
unidirectional and reciprocating motion. When the master reciprocates within the effective stroke
range, the slave shaft will also perform reciprocating linkage action. The following figure shows
the motion track of master and slave shafts started immediately by a single cam.

Slave axis position Slave axis position

A

Cam effective stroke range Cam effective stroke range

Cam retractipn

Master axis position” Master axis position

s ‘. Retraction N -
tarting point point Starting point Retraction point

Cyclic immediate start of cam-synchronized master and slave axis motion trajectory

For recirculating cams, when the master camshaft position exceeds the stroke length of a master
camshatft, it will enter the next cam stroke. At this time, the slave shaft will take the slave shaft position at
the end of the previous cam stroke as the starting point, and make incremental displacement calculation
on this basis. Repeat the linkage action of the previous cam stroke in turn. The master camshaft can also
do unidirectional and reciprocating motion. If it is necessary to cancel the circulating cam, MC_Stop
command can be executed to stop and cancel the cam action. For detailed use method, please refer to
the Description of MC_Stop command. The following figure shows the motion track of master and slave
shafts immediately started by the circulating cam.
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Slave axis position

MC_Stop abort
Retract cam

Master ax1
reciprocating moti

|
8 8 |
o(_o (P |
) )
%% %% | | ) .
op e, | | Master axis position
|
J‘& "pé "%» «%\
(X & O %
o e I Ta
\ ) % )
%’o %’o o %
7 2 7 Co

Cyclic immediate start of cam-synchronized Master and slave axis motion trajectory

3) Cam activation position
After the command activation, wait for the master to reach the StartPosition.

When the master passes through StartPosition, the starting point of the cam position array is
executed and the cam command output variable InSync (in cam synchronization) becomes
TRUE.

The master and slave positions of a cam position array are specified in relative quantities from
the starting point. Interpolate the two cam position data according to the set cam curve
interpolation method, and calculate the slave axis position corresponding to the master position,
as shown in the following figure.
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Cam table
Master axis Slave axis Slaye‘
axis
0 0
V0= e e e e e e m— e —— ——— —
10000 12000
20000 21000 20000 |
30000 30000
40000 25000 10000
50000 11000
60000 0 1 L i ' i ; -
10000 20000 30000 40000 50000 60000 Master axis
4) Abnormal cam position array

(5)

(6)

An exception is detected triggering this command when the specified cam position array does not
exist in the Controller.

Use of cam position array

The same array of cam positions can be specified for several axes. Note: During the execution of
this command, when the user rewrites the position of the master in the cam position array to non-
incremental data, an error exception will occur when running this command.

Cam activation

This command can be activated in any state of StandStill, position control, speed control and
synchronous control.

The cam start mode includes 0O: fixed position start, 10: immediate start and 11: DI trigger start.
o  Fixed position activation

Cam activation mode is 0: start at fixed position. After the start command, wait for the master
camshaft Mpos to cross the cam start position StartPosition from the negative direction and
execute the starting point of the cam table. The output variable InSync becomes TRUE.

A cam position array specifies the positions of the master and slave in relative terms, i.e., from
the absolute position of each axis at the beginning of the cam position array. For example, in the
cyclic stroke mode with a master movement stroke of [0 to 360), when StartPosition is 100. °As
shown below, the absolute position of a master is the value of the master position from the cam
position array plus StartPosition, and the absolute position of a slave axis is the value of the slave
axis displacement from the cam position array plus the slave absolute position at the beginning of
the cam position array.
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Cam position array

Master axis| Slave axis
0 0
60 1000
0

G R BA

Absolute positions of master and slave axes

Master axis Slave axis
100 0+ Absclute position of the slave axis at the start of the cam position array
160 10 OQtAbsclute position of the slave axis at the start of the cam position array

et o b Rx pibl im0 TN -

=
L =

Immediate start

O

1 R s

@

[z DR T

e s =

The cam start mode is 10: immediate start. The cam action starts immediately after the start
command. At this time, StartPosition has no meaning.

O

SMC Camln

Execute

Busy

InSync

Dl trigger s

Mlaster axis position

o

tart

Slave axis position

L

Time

Time

The cam start mode is 11:DI triggered start. After the cam command is issued, when a set DI
signal is 1, the cam will be started. The starting position is the Mpos position of the master when
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(7)

the program detects that Dl is 1. StartPosition is the bit offset mapped by DI point in Area I. For
example, the bit offset of %1X100.1 in area | is 100x8+1, i.e. StartPosition=801.

When DI triggers start, the value of StartPosition shall be less than the capacity of Run Controller
| area.

Periodic mode

According to the boundary range of master position, cams are divided into single-time cam and
cyclic cam, which are determined by input parameter Periodic. Single mode, Periodic=FALSE:
The command is cancelled after the master moves across the left boundary in negative direction
or crosses the right boundary in positive direction.

Cyclic cam, Periodic=TRUE. When the master camshaft position exceeds the stroke length of a
master camshatft, it will enter the next cam stroke and continue to run in cycles.

o  Single cam

After the cam is activated, if the position of the master camshaft is within the effective stroke
range, the cam can maintain normal linkage operation. When the master exceeds the effective
stroke range, the cam command will be automatically cancelled. After the cam is started and the
triggering conditions of the cam are met, the cam command InSync pin is set to TRUE, and the
axis starts moving. After a single cam command is completed, the EndofProfile pin is set to TRUE
and kept for at least one cycle, and the Busy and Active pins become FALSE. After encountering
the falling edge of Execute, all output pins return to Default Values.

The following figure shows the pin timing at fixed position startup in single mode:
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A

Master axis position /|/|/|/
Ll

A

Slave axis position

St int
: Stopping : eppom

| I
| |

i By

SMC_Camln | j  Tme

| I
E ' l I
xecute | |
| |

InSyne —:—l -
| I
EndofProfile : ]_l ! :

Busy _l _|_I
I
Active I | I
I
CommandAborted —l :
MC Stop ' |

Execute I_:_l_:_
I

Busy |—||_

Done I_l

(8) Handling of repeated triggering of function block

o  The same cam command function block is triggered repeatedly

For the same cam command function block in operation, if the execution is triggered repeatedly,

there are:

@ If the BufferMode of the command is 0: Aborting, interrupt the currently executing command,;

(b) If the BufferMode of the command is 1: Buffered, the command will be put into the motion buffer.
The status monitored by the subsequent function block will be the running state of the next command,

and the running state of the previous command will be out of supervision.

o Buffer cam command waiting to run

When a cam command is already executing, the subsequent cam command will wait for the
previous command to complete before it begins execution. In the example below, during
execution of a SMC_Camlinl (single cam, fixed position start) command, the start SMC_CamIn2
command is triggered repeatedly. At this time, the EndOfProfile pin of SMC_Caminl becomes
TRUE, the Active pin of SMC_CamIn2 becomes True, the next StartPosition (cam start position)
of is reached, InSync (synchronization in progress) becomes TRUE, and the cam operation

begins.
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Master axis position

Start position
, |
i : Time
Slave axis position I
I |
| -
Time

SMC CamlInil

Execute J |
InSync g

EndofProfile

|
|
|
|
l
|
|
|
|
1
|
Busy J :
Active 4| :
|

|

|

]

|

|

|

|

1

|

|

|

SMC CamlIn2

Execute

InSync

EndofProfile

1T A

Busy

Active

(9) Buffer mode selection
Specify the connection mode between the previous axis action and this axis action.

This command only supports 0: Aborting and 1: Buffered. When this commandn is sent, if
BufferMode is 0: Aborting, the currently executing command will be immediately aborted and
switched to this command. If BufferMode is 1:Buffered, the buffered command will be
automatically started from the cycle when the currently executing command ends normally.

(10) Slave camshaft position data scale factor (scaling factor)

According to the relationship between master phase and slave axis displacement of the specified
cam array, modifying the value of scale factor SlaveScale of cam and slave axis position data can
increase or decrease the slave axis displacement by a specified ratio (SlaveScale).
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(11)

(12)

Slave axis position A

SlaveScale=2

SlaveScale=1

g

Master axis position

Slave camshaft position data scale factor (SlaveScale)
EndofProfile

When the cam command is in single mode, the cam cycle is completed and the command output
pin EndofProfile is set to TRUE and held until the input pin Execute becomes FALSE.

When the cam command is in cycle mode, the first cam stroke is completed, and the command
output pin EndofProfile is set to TRUE for one cycle. The command enters the next cam stroke,
and EndofProfile becomes FALSE until the cam stroke is completed. The EndofProfile pin is set
to TRUE for one cycle, and EndofProfile is updated with the continuous change of the cyclic cam.
The stop cycle cam command can be cancelled with the MC_Stop command.

Details of the EndofProfile pin timing are shown in the above timing diagram.
Abnormal

When the cam command is activated, if an error occurs, the Error pin will be set to True, and the
error code ErrorID will report an error value. Please refer to the appendix Error Code Description
to obtain the cause of the error. When the command input pin Execute goes low, the output pin
returns to its default value.
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Sequence diagram of
exceptional conditions

Master axis position

Slave axis position

SMC_CamIn Time

Execute

InSvac

EndofProfile

Busy I_l

Actve

CommandAborted

Error

|
|
ErrorlD 1620000 X Errorcode X 1620000

6.1.3 Example

In this example, MasterAxis is defined as the main axis, SlaveAxis as the slave axis, and the Variable
Type is AXIS_REF.

The master executes the MC_MoveVelocity command, and the slave executes the MC_Camin
command. Retracting the cam command is stopped with MC_Stop command.

B | D program implementation

In this example, the periodic mode is established and the cam command is started immediately. Set
Periodic (Repeat Mode) = TRUE to repeat the action.

(D) Primary variables of the example program

202



r%wi‘ld

Initial

Variable Name |Variable Type Notes
Value
MasterAxis AXIS_REF - Axis variables of the master
SlaveAxis AXIS_REF - Axis variable of slave axis
Powerl Status |BOOL FALSE Variable for succesrsfgl master enable. This variable becomes
— TRUE when the axis is enabled successfully.

\Variable that enabled the slave axis successfully. This variable
Power2_Status  |BOOL FALSE becomes TRUE when the axis is enabled successfully.
MV Exe BOOL FALSE The variable trlggergd by the rising edge of the speed control

- command for an axis.

Identification variable for the axis speed control command to reach

MV_InVel BOOL FALSE |the target speed. This variable becomes TRUE and the speed
commanded reaches the target speed.

CamTable SMC_CAM_TABLE - Cam Table Variables

ArrTablePos ARRAY OF LREAL - An array of cam positions.

PointerToPos POINTER TO ARRAY A pointer variable to the array of cam positions, array position

OF LREAL Pos[2][PosNum]. PosNum is the number of positions.

Synchronization variable of the cam command of the delivered

Cam_InSync BOOL FALSE |slave axis. When the cam command is synchronized from the
slave axis, this variable becomes TRUE.
\Variable of completion of cam cycle instructed by the delivered

Cam_EndProFile[BOOL FALSE |slave axis cam; when the cam command cam cycle is completed,
this variable becomes TRUE.

Switch BOOL FALSE AXiS ready_st_ate variable. After axis initialization, Switch to TRUE
and the axis is ready.

(2) Axis initialization. Set the AxisID of MasterAxis to 0, the AxisID of SlaveAxis to 1, and the axis
type of both master and slave axes to 50:EtherCAT_Position. Call the SMC_AxisInit command
to complete the initialization configuration of master and slave axes. For the SMC_Axislnit,
command, please refer to its introduction.

3) Axis enabling. In section 0002, after the master and slave axes are initialized and Switchl is
TRUE, execute the axis enabling command to complete the axis enabling.

ooo2

==

Masterhxis P~

MC_Power
MC_Power
EMN ENO
Axis Status PWR1_Status=TRUE

PWR1_Enable=TRUE Enable s PWR1_Busy=TRUE
Errﬂr—|F'WR1_Er=FALSE
| | Erondl - TR AR M e Wl SRR b B
] [ooo3
MC_Power2
| MC_Power
— !i,i EN ENO
[Slavetuis 2 Axis IRV B PWR2_Status=TRUE
PWRZ_Enable=TRUE Enable EIEEs PWR2Z_Busy=TRUE
Error—PWR2_Emr=FALSE
ErrorlD—{PWR2_ErD=MC_ALM_MNO_ERR |
4 Initialize the SMC_CAM_TABLE data structure. Section 0004 sets the number of cam position

array positions and cam interpolation curve mode, and section 0005 takes addresses for cam
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position arrays. The initialization of the cam data structure variable CamTable is completed.

ArrTablePos [0][ PosNum] ={0,60,120,180,240,300,360};
ArrTablePos [1][PosNum] ={0,1000, 2000,3000,2500,2000,1500};

PosNum=7;

0004
R_TRIG1

MOVE
ENO EN
OUT{ CamTable PoinisNum=7 | [ TableCurve=1__IN

R_TRIG
s el SR e

[ PoshNum=7__}—IN

MOVE

ENO

OUT—{CamTable.CurveType=mcSiraightLine |

0005
R_TRIG2

R_TRIG

[arrTableFos |—{in

ADR
ENO
OUT—{CamTable PointerToPos =312482336 |

()

The master and slave axes are enabled successfully. If the origin is not determined, execute

the origin return command of the master and slave axes to determine the origin. See Sections
0006 and 0007 for origin return. For the usage of MC_Home command, see its introduction

section.

0008
MC_Home1
MC_Home
EN ENO
MasterAxis[ = faxis I Home1_Done=TRUE |
Fs) Execute Busy—Home1_Busy=FALSE
- J Home1_Mode=35 |—HomeMode Active—Home1_Active=FALSE
\ND ouT] Homed1_Vel=10000 |—Velocity CommandAborted—Home1_Comd=FALSE
‘N.] Home1 AppVel=1000 ——Approachelocity Error—Home1_Err=FALSE
Home1_Acc=50000 |—Acceleration ErrorD—{Home1_ErD=MC_ALM_NC_ERR |
Home1_Dec=50000 }—Deceleration
Homed Jerk=100000 —Jerk
Home1_Pos=0 [—Position
ooy
MC_Home2
MC_Home
EN ENO)|
SlaveAuis | ™tuis IS Home2 Done=TRUE |
yTis} Execute Busy—Home2_Busy=FALSE
PWR2 Statis=TRUE INO DUTJ HomeZ_Mode=35 —HomeMode Active—Home2_Active=FALSE
—." = Home2 Vel=10000 —Velocity CommandAborted—Home2_Comd=FALSE
[ Homs2_Exe=TRUE gl Home2_AppVel=1000 —Approachvelocity Error—Home2_Err=FALSE
Home2_Acc=50000 —Acceleration ErrorlD—Home2_ErlD=MC_ALM_MNO_ERR \
Home2_Dec=50000 |—Deceleration
Home2_Jerk=100000 |—Jerk
HomeZ2_Pos=0 [Position

(6)

See Section 0008. After the homing is completed, execute MC_MoveVelocity command. The
master starts to move.

MC_MoveVelocity1

FoS T Py p

MV_InVel=TRUE

IFh

Masterfus i+

|Ex
MV_Vel=20000 I—I\Ie

MY Ace HO000 —Ac
MV_Dec=450000 —le

s InVelocity

v . S TET— PWR1_Status=TRUE N0 ouT
celeration CotnmandAboried—NMY. Comnd 4ALSES .

. . A e Home1_Exe=TRUE IN1

weleration IZrror—RMV_IZre 1-ALS1E e .
rk ErrorlD—{MV_ErmD=MC_ALM_NO_ERR | — —_ 1
“ection
flerMode

(7)

\MY_Jerk=100000

[MV_Dir=mcPositiveDireclion

[MV_BufferMode=Buffered

e
Dil
Bu

See section 0009, when the MV_InVel pin of master speed command MC_MoveVelocity
becomes TRUE, start the SMC_Caminl command of the slave axis. The cam command is
cycle start immediately and the Cam_InSync pin is TRUE.
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_Cam

IS
IHome?, Done 11215
MV TIRUL

(8) For cycle cams, it is possible to override and stop the cam motion command from the axis using
MC_Stop. In the following section 0011, the rising edge triggers the MC_Stop2 command, and
the cam command of the slave axis is interrupted. The Cam_Comd pin of the cam becomes
TRUE in section 0009.

[\
SMC_Camini
SMC_Camin
EN ENO)
[Masteriis| ™ {Master Insync—{Cam_InSync=FALSE
SlaveAris[™{Slave Busyt—{Cam_Busy=FALSE
- ERmiaia; E’Lﬁ [EEES h : Actva i mn Aoy FALTE, BT !
AND Execute CommandAborted
Periodic Error—Cam_Em=FALSE
out Cam_StariMode=mdmmediately '— Startilode ErrorlD|—Cam_ ErD=NC_ALW_NO_ERR |
Garn_Staril 'os 10000 —Staril 'osition ur\d[)ﬂ'roﬁle,—[)urn_Lndl ‘rolile 1ALSL

! Cam_slaveScale=1_|SlaveScale
{Cam_ValueSource=mcActualValue —MastervalueSource
iCam_Buffer=Aborting }—BufferMode |

00N

MC_Stop2
WR2_Status=TRUE MC_Stop

101 EM EMO

Slavexis = Axis Done Stop2_Done=TRLUE
Stop2_Exe=TRUE Execute Busy
Deceleration Error—{Stop2_Err=FALSE
Stop2_Jerk=0 I—Jerk ErrorlD—{Stop2_ErD=MC_ALM_NO_ERR |

The timing diagram of some variables in this example is as follows:
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Master axis position /‘ A A
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OF LREAL

Pos[2][PosNum]. PosNum is the number of positions.

Cam_InSync BOOL

FALSE

Synchronization variable of cam command, which becomes TRUE
when the cam command is synchronized from an axis.

Cam_EndProFile[BOOL

FALSE

\Variable commanded by the cam to complete the cam cycle,
which becomes TRUE when the cam commanded cam cycle is
completed.

Switchl BOOL

FALSE

Axis ready state variable. After axis initialization, Switch to TRUE
and the axis is ready.

InitFlag BOOL

FALSE

If this variable is TRUE, the initialization parameter setting is
completed.

(2) Axis initialization

Set the AxisID of MasterAxis to 0 and that of SlaveAxis to 1. Call the SMC_AxisInit command to
complete the initialization configuration of master and slave axes. The type of both master and
slave axes is 50: EtherCAT_Position, and call the SMC_AXxisInit command to complete the
initialization configuration of master and slave axes.

3) Axis enabling

After the initialization of the master and slave axes is completed, and the axis ready status
Switchl is TRUE, the high level triggers the axis enable command to complete the axis enable.

IF Switchl THEN
MC_Powerl(
Enable := PWR1_Enable,
Axis := MasterAxis,
Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err,
ErrorID=> PWR1_ErrID);
MC_Power2(
Enable := PWR2_Enable,
Axis := SlaveAxis,
Status=> PWR2_Status,
Busy=> PWR2_Busy,
Error=> PWR2_Err,
ErrorID=> PWR2_ErrID);
END_IF

(4) Initialize SMC_CAM_TABLE data structure

Set the number of cam position array positions and the mode of cam interpolation curve, get
addresses for the cam position array, and complete the initialization of cam data structure

variable CamTable.
IF FALSE=InitFlag THEN

CamTable.PointsNum := PointsNum;(*Number of position array*)
ArrTablePos[0,0]:=0; (*initialization position cam array*)
ArrTablePos[0,1]:=10000; (*initialization position cam array*)
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ArrTablePos[0, PointsNum-1]:=60000; (*initialization position cam array*)
ArrTablePos[1,0]:=0; (*initialization position cam array*)
ArrTablePos[1,1]:=5000; (*initialization position cam array*)

ArrTablePos[1, PointsNum-1]:=10000; (*initialization position cam array *)
CamTable.PointsNum := CurveType;(*cam curve interpolation method*)
CamTable.PointerToPos := ADR(ArrTablePos); (*cam position array take address*)
InitFlag:=TRUE;

END_IF

(5) Execute the origin return command of master and slave axis to determine the homing. For the
MC Home command, see its introduction chapter.

IF PWR1_Status THEN

MC_Homel(

Execute := Homel Exe,

HomeMode := Homel Mode,

Velocity := Homel_Vel,

ApproachVelocity := Homel_AppVel,

Acceleration := Homel_ Acc,

Deceleration := Homel Dec,

Jerk := Homel_Jerk,

Position := Homel_Pos,

Axis := MasterAxis,

Done=> Homel Done,

Busy=> Homel Busy,

Active=> Homel_ Active,

CommandAborted=> Homel Comd,

Error=> Homel_Eirr,

ErrorID=> Homel_ErrID);

MC_Home2(

Execute := Home2_Exe,

HomeMode := Home2_Mode,

Velocity := Home2_Vel,

ApproachVelocity := Home2_AppVel,

Acceleration := Home2_Acc,

Deceleration := Home2_Dec,

Jerk := Home2_Jerk,

Position := Home2_Pos,

Axis := SlaveAxis,

Done=> Home2_Done,

Busy=> Home2_Busy,

Active=> Home2_Active,

CommandAborted=> Home2_Comd,

Error=>Home2_Eirr,

ErrorID=> Home2_ErrID);
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END_IF

(6) Send cam command from the cam, start at a single fixed position, and when the cam changes
from the negative direction to the positive direction of the fixed position, the cam acts.
IF PWR1_Status AND PWR2_Status AND Homel Done THEN
SMC_Camin1(
Execute .= Cam_Exe,
Periodic := Cam_Periodic,
StartMode := Cam_StartMode,
StartPosition := Cam_StartPos,
SlaveScale := Cam_SlaveScale,
MasterValueSource := Cam_ValueSource,
BufferMode := Cam_Buffer,
Master := MasterAxis,
Slave := SlaveAXxis,
CamTable := CamTable,
InSync=> Cam_InSync,
Busy=> Cam_Busy,
Active=> Cam_Act,
CommandAborted=> Cam_Comd,
Error=> Cam_Eirr,
ErrorID=> Cam_ErrID,
EndOfProfile=> Cam_EndPro);
END_IF

(7 Delivery of master motion command

IF PWR1_Status AND Homel Done THEN

MC_MoveVelocityl(

Execute .= MV_Exe,

Velocity := MV_ Vel,

Acceleration := MV_Acc,

Deceleration := MV_Dcc,

Jerk := MV_Jerk,
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Master axis position

StartPosition

Slave axis pﬂsitinn* X

l Time ™ - :  SMC_CamlIn .

| Cam_ InSvnc
—I— Cam_ EndProfile

Cam Busy

Cam Active f

6.1.4 Precautions

B The elements in the master position array must increase monotonically (the same number is not
allowed), and the data can be positive or negative.

B During the execution of this command, when the user rewrites the position of the master in the cam
position array to non-incremental data, an error exception will occur when running this command.

B The number of cam position array positions is greater than or equal to 3. The number of cam position
array positions must strictly correspond to the length of the cam position array.

B When the cam is started in absolute position, the master passes through the absolute position in
positive direction to trigger the cam command.

B When the cam is started by DI trigger, the input parameter StartPosition must be positive and its value
must be less than the capacity of Run Controller | area.

B The reference starting point when the cam is started, the dynamic coordinate point used for
calculation during operation and the reference coordinate point when withdrawing are all based on
the Mpos value of the master camshaft. When the master is under position closed-loop control, since
the master Mpos comes from an external detection device, in order to avoid accidental withdrawal of
the cam caused by small disturbance of Mpos at the boundary of the effective stroke range of the
cam, the withdrawal condition will also take into account the master Dpos value.

B For a single cam, when Mpos comes from an external detection device, in order to avoid abnormal
withdrawal of the cam caused by small disturbance, it shall be ensured that there is a certain margin
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between the normal working region of the cam and the boundary position of the cam (ensure that the
disturbance of Mpos does not exceed the boundary position of the cam).

B When the slave axis exceeds the soft limit during cam action, the cam will be interrupted and the
slave axis will stop running immediately.

B For a single cam, the slave axis follows the master motion within the stroke boundary. After the
master moves across the left boundary in negative direction or crosses the right boundary in positive
direction, the cam command is revoked.

6.2 MC_Gearln (Electronic Gear)

This command implements the electronic gear function.

MC_Gearln
—EM EMO—
2 Master InGear|—
2islave Busyl—
—{Execute Activel—
—{RatioMumeratar Commandaborted—
—{RatioDenaminator Error—
—{MastervValueSource ErrorDi—
—Acceleration
—Deceleration
—BufferMode
6.2.1 Parameter
_I;;;meter Title Description E:nlfgt, 3::::“ Scope Data Type
IN OUT Master Master axisname No - - AXIS_REF
- Slave Slave axis Name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSE BOOL
RatioNumerator Gear ratio numerator |YES 1 Positive/negative/O|DINT
RatioDenominator |Gear ratio denominator [YES 1 Positive value UDINT
Master position source
0: Synchronize with the
mas_t_er command 0: mcSetValue
MasterValueSource[position _ _ YES 0 1: meActualValue MC_SOURCE
INPUT 1: Synchronize with
master feedback
position
Acceleration Acceleration No - Positive value LREAL
Deceleration Deceleration No - Positive value LREAL
Buffer mode 0: Aborting
BufferMode 0: Interrupt YES 0 : MC_BUFFER_MODE
1 Buffer 1: Buffered
OUTPUT InGear Synchronizing YES FALSE |TRUE/FALSE BOOL
Busy Busy flag YES FALSE |TRUE/FALSE BOOL
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In control, TRUE when

Active the command is YES FALSE [TRUE/FALSE BOOL
executed

CommandAborted [Ie"mination of YES  |FALSE [TRUE/FALSE BOOL
Execution

Error Command error flag YES FALSE |TRUE/FALSE BOOL

ErrorlD Command error code |YES 0 - SMC_ERROR

6.2.2 Functions

This command sets the gear ratio between the master and slave for electronic gear action. The slave
axis is designated as the motion axis, and electronic gear action can be carried out according to the set
parameters such as gear ratio numerator, gear ratio denominator, acceleration and deceleration. The
detailed introduction of this command is as follows:

(1) The rising edge triggering of this command is effective, and the setting object is the slave shaft.
The electronic gear acts according to the set position and feedback position of the master.

(2) After the gear action is started, the target speed of the slave shaft is the speed of the main shaft
multiplied by the gear ratio, and the moving distance of the slave shaft is the moving distance of
the main shaft multiplied by the gear ratio.

3) When the gear ratio is positive, the slave axis moves in the same direction as the main shaft;
when the gear ratio is negative, the slave axis moves in the opposite direction along the main
shaft.

(4) Before reaching the target position, it is called "chasing”, and after that, it is called
"synchronizing”. Before synchronization, the slave axis moves according to the set acceleration
and deceleration. After synchronization, the slave changes completely with the master, as
shown in the schematic diagram below.

Before synchronization, the spindle moves Main shaft variable speed motion before
at a constant speed (gear ratio 1:1) synchronization (gear ratio 1:1)
Velocity & o Velocityh o
2. InGear output is valid _ . 2+ InGear output is valid
after synchronization 3,-Slave axis velocity after synchronization
- follows master axis -
Master J s:xg::]l:goe:i;ﬂi?on Master . .
4 h 3. Slave axis velocity
follows master axis changes
after synchronization
Slave __}x ______ Slave == e — —
1. Operate with set acceleration and 1. Operate with set acceleration and
deceleration before synchronization deceleration before synchronization
Er'hime Thne
(5) The actions of this command during restart and multiple start are specified by BufferMode

(buffer mode selection). Interruption and buffering can be selected for multiple start of this
command. When interrupt is selected, the slave will recalculate the following action according to
the gear ratio and master speed, and determine whether the InGear flag bit is set according to
the calculation result.
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(6) To stop the electronic gear action halfway, use other commands to interrupt or use the
MC_Stop command.

B Timing diagram

(1) Normal timing diagram

Execute 4l
InGear ! |

Busy 4I

Active

\

CommandAborted

Error

— 1620000

I
!
I
|
|
|
I
I
Velocity A :
|

When interrupting this commahd

- . = N Synchronizin
Synchronizihg ’yth another instruction | - g
\

N

A
Y

N
5

Time

(2) Error timing diagram

Execute

InGear

I
|
}
|
Busy |_| :
|
1
|
1

Active

CommandAborted

Error

ErroilD 1680000 X Error code X 1680000

6.2.3 Examples

Set up MC_Gearln example program to run electronic gear action commands.

®  \Variable
Name Data Type [Initial Value|Notes
AxisO AXIS_REF | |Axis variable for axis 0
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Startlnit BOOL FALSE Change to TRUE at the start of initialization
Donelnit BOOL FALSE Change to TRUE upon completion of initialization
PowerEnable BOOL FALSE Change to TRUE at the beginning of enabling
PowerStatus BOOL FALSE Change to TRUE when enabled

StartGear BOOL FALSE TRUE on start command

RatioNumerator DINT 1 Gear Ratio Numerator

RatioDenominator (UDINT 1 Gear Ratio Denominator
MasterValueSourceMC_SOURCE|0 Master position source selection

InGear BOOL FALSE Change to TRUE during command synchronization
BusyGear BOOL FALSE Change to TRUE when the command is delivered successfully
ActiveGear BOOL FALSE The command changes to TRUE during operation.
ComGear BOOL FALSE Change to TRUE when the command is interrupted
ErrorGear BOOL FALSE Change to TRUE in case of command error

B | D program implementation

Use the ladder diagram to build a program, determine that the master is axis 1 and the slave axis is
axis 0, send an MC_MoveVelocity command to the master, input the master speed as 10000, input
the gear ratio as 1:1, select the position source synchronized with the master command position, and
trigger the rising edge to control the slave axis for electronic gear action. The example program is as

follows:

(1)

Initialize the slave axis, and initialize the type and various parameters of the axis. After the axis

is initialized, enable the axis. When it enters the ON state of servo enabling, the axis can realize

motion control.

MC_Power1

SMC_AxsInit

‘ ‘ | SHC_Aisinit!

| ArisD [ ads

. EZTYERWER Jreccie

2 AAS

MC_Power

Donelnit=TRUE
10} EN ENO

EMNO)

[RGBl S Donelnit=TRUE
RusuJBnsvi=FA &F

e lirror 1irrord 1ALS1E

[Axis0 s EE TR PowerSiatus=TRUE
T Fnable  Rusyl— [0S

——
lirror 1o

Adisype therCAl |'osition 1/
2 ME AWM NG RIR 8388608 —Musel'ertycle Lrrorlly—1rordl 31 M ALM, NO, I Lirrorl) —I:rro

1 GearNumerator

1 GearDenominator

10000 DistancePerCycle

-1 ILimitSwitchMegCfg

-1 ILimitSwitchPosCfg

-1 {HomeSwitchCfg

0 ILimitSwNegDIChan

1 'LimitswPosDIChan

2 —HoemeDIChannel

(2) Initiate the master to start speed motion, then input relevant motion parameters and gear ratio
of the slave. The rising edge triggers the control electronic gear to move.
0002
MC_Gearln
MC_Gearln
EN EMD
Axis |—H Master InGear—iletE SIS
AxisO |—H Slave S BusyGear=TRUE
StartGear=TRUE Execute Llwi=l e ActiveGear=TRUE

RatioMumerator=1 |—

[RatioDenominator=1 |
[MastervalueSource=mcSetvalue |}
[Acceleration_Gearn1=20000 |
[Deceleration_Gearn1=20000 |
[Buffer_Gearn1=Aboring |

CommandAborted—ComiGear=FALSE
Error—ErmorGear=FALSE

ErroriD—ErroriDGear=MC_ALM_NO_ERR |

RatiocMNumerator
RatioDenominator
MastervalueSource
Acceleration
Deceleration
BufferMode

When an error occurs

3)

to the axis, the MC_Reset function block can be called for
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processing.

MC_Reset!
MC_Reset
EM EMNO

[RaisD Haxis LTI Doned=TRUE |
ESEEERE oo Busi—puseraLse |
Error—Errors=FALSE

ErrorlD—ErrorlD5=MC_ALM_NO_ERR |

® ST language program

(1) Initialize the axis
SMC_ AxisInit1(
Execute := Startlnit,
AxisType := 50,
PlusePerCycle := 10000,
GearNumerator := 1,
GearDenominator := 1,
DistancePerCycle := 10000,
LimitSwitchNegCfg := -1,
LimitSwitchPosCfg := -1,
HomeSwitchCfg := -1,
LimitSwNegDIChan := 0,
LimitSwPosDIChan := 1,
HomeDIChannel := 2,
AXis := Axis0,
Done=> Donelnit,
Busy=>Busy1,
Error=>Error1,
ErrorID=>ErrorID1);

(2) Enable the axis

IF Donelnit THEN

MC_Powerl(

Enable := PowerEnable,

Axis := Axis0,

Status=> PowerStatus,

Busy=>Busy?2,

Error=>Error2,

ErrorID=>ErrorID2);
END_IF

3) Send the electronic gear command to carry out electronic gear action
MC_GearInl(
Execute .= StartGear,
RatioNumerator := RatioNumerator,
RatioDenominator := RatioDenominator,
MasterValueSource := MasterValueSource,
Acceleration := Acceleration_Gearnl,
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Deceleration := Deceleration_Gearnl,
BufferMode := Buffer_Gearn1,
Master := Axis1,

Slave := Axis0,
InGear=>InGear,
Busy=>BusyGeatr,
Active=>ActiveGear,
CommandAborted=>ComGeatr,
Error=>ErrorGear,
ErrorID=>ErrorIDGear);

Reset in case of error
MC_Reset](

Execute := StartReset,

Axis := Axis0,

Done=>Done4,

Busy=>Busy5,

Error=>Error5,
ErrorID=>ErrorID5);

6.2.4 Precautions

B The action of the electronic gear takes effect on the slave axis. The acceleration and deceleration in
the electronic gear take effect from the acceleration or deceleration of the slave axis during catching
up. If it is synchronized, the slave axis moves completely with the main shaft, and the acceleration
and deceleration do not take effect.

B The main shaft and slave axis cannot be set to the same shaft, and the denominator of gear ratio

cannot be 0.

6.2.5 Reference

B For the use of masters, see other single-axis motion chapters.

B |n case of any error, please refer to the appendix Function Block Error Code Description.

6.3 SMC_MovelLink (Flying Shear)

This command implements the pursuit process action.
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6.3.1 Parameter

SMC_Movelink

Emr
2 aster

P&

EmEde-

5.

AR

3. n"Vade

et P loan, .
) in =L

0 yperAniET o
H——""e"ad o

ra.

S LT i
El.u'-em W LEToLTe
I

EMO
InSyncAco

B T s T e Y

ol
L T T

"I EED

LW

ATTYE

. 1
Damims-ahbared
et

FONNE L

gl e

Parameter

Type Title

Description

Empty
or Not

Default

Value Scope

Data Type

Master

Master axis name

No

AXIS_REF

IN_OUT
- Slave

Slave axis Name

No

AXIS_REF

Execute

Rising edge trigger

No

- TRUE/FALSE

BOOL

SlaveDistance

Slave axis motion
distance

- Positive/negative/0

LREAL

MasterDistance

Master movement
distance

No

- Positive value

LREAL

MasterDistanceAcc

Distance traveled by
master in slave axis
acceleration phase

No

- Positive/0

LREAL

MasterDistanceDec

Distance moved by
the master during
deceleration stage of
slave axis

- Positive/0

LREAL

STypeAccRatio
INPUT

S-shaped
acceleration and
deceleration
percentage, in 1%

YES

0~ 100

LREAL

Periodic

FALSE: Single mode
TRUE: Circulation
mode

YES

FALSE [TRUE/FALSE

BOOL

StartMode

Startup mode

0: Absolute position
start (triggered when
passing through the
absolute position
point in forward
direction)

10: Start immediately
11: DI trigger startup

YES

0:mcAbsolute
10:mcImmediately
11:mcDITrigger

MC_CAMIN_STARTMODE

StartPosition

\When the absolute
position is started, it is

YES

the starting position;

Absolute position
start:

positive/negative/0;

LREAL
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\When DI trigger is
started, it is the bit
offset mapped by DI
point in Area |. For
example, the bit offset
of %1X100.1 in area |
is 100x8+1.

DI trigger start:
0 ~ (field | byte
capacity * 8)-1

MasterValueSource

Master Position
Source

1: Synchronize with
Master feedback
position

YES

1: mcActualValue

MC_SOURCE

BufferMode

Buffer mode
0: Interrupt
1: Buffer

YES

0: Aborting
1: Buffered

MC_BUFFER_MODE

OUTPUT

InSyncAcc

The slave axis is in
the acceleration
synchronization
section

YES

FALSE

TRUE/FALSE

BOOL

InSyncConst

The slave axis is in
the constant-speed
synchronization
section

YES

FALSE

TRUE/FALSE

BOOL

InSyncDec

The slave is in the
deceleration
synchronous section

YES

FALSE

TRUE/FALSE

BOOL

Busy

Busy flag

YES

FALSE

TRUE/FALSE

BOOL

Active

In control, TRUE
when the command is
executed

YES

FALSE

TRUE/FALSE

BOOL

CommandAborted

Execution Aborting

YES

FALSE

TRUE/FALSE

BOOL

Error

Command error flag

YES

FALSE

TRUE/FALSE

BOOL

ErrorlD

Command error code

YES

SMC_ERROR

EndOfProfile

End of period

YES

FALSE

TRUE/FALSE

BOOL

6.3.2 Functions

This command realizes the chasing shearing process.

B Command function description

(1)

(2)

3)
(4)

This command realizes the synchronous shearing action of master and slave axis, which is a

kind of electronic cam.

Rising edge triggering is valid. On the rising edge of the Execute input, when the input
parameters are legal and there is no abnormality in the axis, the value of the input parameter
will be latched. During the execution of the command, modifying the latched parameter will be

invalid until another rising edge triggers this command.

To stop the axis in motion via this command, use the MC_Stop command.

Flying shearing stroke. The stroke length of the master in the chasing shearing motion is the
MasterDistance. If the starting point of the flying shearing motion master is Mpos0, then the

effective stroke range for a single flying shearing is [Mpos0, MposO+ MasterDistance].
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o Single mode. After Movelink is started: For immediate start and DI triggered start, the
command left boundary is at the position of cam start; for absolute position start, the
command left boundary is at the set absolute position; command right boundary = left
boundary + master stroke length. The order is cancelled when the master moves negatively
across the left boundary or positively across or reaches the right boundary.

o  For single shearing motion, when the master is within the effective stroke range, the master
can perform unidirectional and reciprocating motion. When the master reciprocates within
the effective stroke range, the slave shaft will also perform reciprocating linkage action.

o Cycle mode. When the master position crosses a master stroke length, it will enter the next
flying shearing stroke. At this time, the slave axis will take the slave axis position at the end
of the previous flying shearing stroke as the starting point, and make incremental
displacement calculation on this basis. Repeat the linkage action of the previous flying
shearing stroke in turn. To cancel the cyclic flying shear motion, execute the MC_Stop
command. This will stop and cancel the flying shear operation.

The linkage motion track of the master and slave for motion track is consistent with that of the
cam. For details of the motion track diagram, please refer to the linkage motion track diagram of
the master and slave in the Chapter of Cam Command Description (see the introduction part of
cam stroke in SMC Camin).

(5) The track distance of slave axjs is O.

When the motion distance of slave axis is 0, after MoveLink is started: InSyncAcc outputs TRUE
in the stage of slave axis acceleration; InSyncDec outputs TRUE in the stage of slave axis
deceleration; InSyncConst outputs TRUE in other stages.

(6) The follow-up command slave axis supports the following axis types:
o Virtual axis (0): virtual axis
o  EtherCAT_Position(50): EtherCAT bus connecting shaft, position control
o EtherCAT_Speed(51): EtherCAT bus connecting shaft, speed control
o  EtherCAT_Torque(52): EtherCAT bus connecting shaft, torque control
B |nitiation mode of flying shearing

This command can be started in any state of StandStill, position control, speed control and
synchronous control.

When the flying shearing motion is started, the starting point position of the master will be set
according to different start modes. According to the set value of start mode StartMode, the flying
shearing start mode is divided into O: fixed position start, 10: immediate start and 11: DI start.

B Fixed position start

The command start mode is 0: start at fixed position. After the start command, wait for the
flying shearing command master Mpos to cross the cam starting position StartPosition from the
negative direction. The command is triggered and the flying shearing motion starts.

B |mmediate start
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The command start mode is 10: immediate start. After the start command, the flying shearing
is started immediately. At this time, StartPosition has no meaning.

DI trigger start

The command start mode is 11: DI trigger start. After issuing the flying shearing command, the
command is triggered when the DI signal is set to 1, and the starting position is the Mpos position
of the master when the program detects that DI is 1. StartPosition is the bit offset mapped by DI
point in Area |. For example, the bit offset of %IX100.1 in area | is 100x8+1, i.e.
StartPosition=801. When DI triggers start, the value of StartPosition shall be less than the
capacity of Run Controller | area.

B Planning method of acceleration and deceleration stage

Acceleration and deceleration phase planning method. The command supports acceleration and
deceleration in trapezoidal or S-shaped curves during the acceleration and deceleration stage.
According to the set distance of acceleration and deceleration stage, acceleration and deceleration
mode, trapezoidal or S-shaped acceleration and deceleration can be selected.

Trapezoidal acceleration and deceleration (STypeAccRatio=0)

When STypeAccRatio = 0, the speed of the slave axis is planned according to the trapezoidal
curve acceleration and deceleration. The target position of the slave axis in this cycle is
calculated in real time based on the trapezoidal model and the actual position of the master.
During trapezoidal acceleration and deceleration, taking the uniform motion of the master as an
example, the speed and displacement speed curves of the master and slave are shown below:
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B S-curve acceleration and deceleration (STypeAccRatio in the range of (0,100])

When STypeAccRatio is in the range of (0,100], the speed of the slave axis is planned according to
the S-shaped curve acceleration and deceleration, and the target position of the slave axis in this
cycle is calculated in real time based on the S-shaped model and the actual position of the master.
STypeAccRatio represents the proportion of S-shaped acceleration and deceleration in the whole
acceleration/deceleration process. Taking the acceleration stage as an example, the ratio of the time
spent in the acceleration stage to that in the whole acceleration stage is STypeAccRatio/100/2, and
the ratio of the time spent in the constant acceleration stage to that in the whole acceleration stage is
1-STypeAccRatio/100. The ratio of the time spent in the deceleration phase to the total acceleration
phase is STypeAccRatio/100/2.

Taking STypeAccRatio = 50/100 and the master moving at a constant speed as an example, the
schematic diagram of speed and displacement curves of master and slave axis is as follows:
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When STypeAccRatio is set to 100, there will be no constant acceleration/constant deceleration stage
in the acceleration/deceleration stage. The ratio of acceleration and deceleration in the acceleration
stage is 0.5 respectively, which is similar to that in the deceleration stage.

B Periodic (cycle mode)

According to the boundary range of master position, the flying shearing motion can be divided into
single and periodic motion. The flying shearing motion is determined by the input parameter Periodic.
When Periodic = False, it is single motion ; when Periodic = TRUE, it is periodic motion.

(1) Single flying shearing

After the flying shearing motion is started, if the master position is within the effective stroke
range, the flying shearing motion can maintain normal linkage operation. When the master
exceeds the effective stroke range, the command will be cancelled automatically.

After the flying shearing is started and the command triggering conditions are met, the command
InSyncAcc pin is set to TRUE, and the slave axis moves synchronously with the master; When
the slave enters the constant-speed synchronization section after completing the acceleration
synchronization section, the InSyncConst pin is set to TRUE and the InSyncAcc pin is set to
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After the single command is completed, the EndofProfile pin is set to TRUE and kept for at least

one cycle, and the Busy and Active pins become FALSE. After encountering the falling edge of
Execute, all output pins are restored to Default Values.

The following figure shows the pin timing at fixed position startup in single mode:
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2) Cyclic flying shearing

For cyclic trailing motion, there is no boundary range limit for master position. If the
corresponding stop cancellation command is not executed after startup, the trailing function will
be always valid.
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The following figure shows the timing of cut command pins in cycle mode and fixed position
startup mode. The slave axis performs corresponding linkage actions with the master. When the
master finishes a flying shearing stroke, it enters the next stroke. Incremental calculation is
performed from the end point of the previous flying shearing stroke as the starting point to
execute periodic linkage actions. At the end of each clipping pass, the output pin EndofProfile is
set high for one cycle.

When the MC_Stop command is used to cancel the abort command of cyclic flying shearing, the
flying shearing command output pin CommandAborted is set as TRUE and other output pins are
reset.

SMC_MovelLink

. Mastar aviz nneitinn .-.‘....w_..a..... e e e 4 e nee e o

Il T

Siart popttivn | —-

Slave axis position A

Slave axis velocity

Execute —
_ — . r i
| r ¢ ; F InSyncAcc ; i ' i
I . :
—I | | | [
I : t : ll InSyncConst ; | :
[ |
'_|||I— InSvyncDec t
M !
I EndofProfile ———-»

-
L

Busy !7

clive |

\bort —I Command!
|

_Stop I MC

Busy | '

m  BufferMode (buffer mode selection)

Specify the connection mode between the previous axis action and this action.
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This command only supports 0: Aborting and 1: Buffered.

When this command is sent, if BufferMode is 0: Aborting, the currently executing command will be
immediately aborted and switched to this command. If BufferMode is 1:Buffered, the bufferd
command will be automatically started from the cycle when the currently executing command ends
normally.

®  Handling of repeated triggering of function block

®  For the same flying shearing motion command function block in operation, if it is triggered
repeatedly for execution, there are:

@) If the BufferMode of the command is 0:Aborting, abort the current execution command;

(b) If the BufferMode of the command is 1:Buffered, the command will be put into the motion buffer.
The state monitored by the subsequent function block will be the running state of the next command,
and the running state of the previous command will be out of supervision.

®  When the function block command is waiting for repeated triggering, during the execution of the
previous flying shearing command, the next command starts to be executed after the end of the
previous command.

As shown in the following example, during the execution of SMC_MovelLink1 (single mode, fixed
position start), a specified delay is applied before re-triggering the SMC_MovelLink2 command
(single mode, fixed position start). Once EndOfProfile of SMC_MoveLinkl becomes TRUE and
Active of SMC_MovelLink2 becomes TRUE, the cam starts its motion when the master axis
reaches the StartPosition of the SMC_MovelLink2 command. At this point, InSyncAcc
(synchronized acceleration) turns TRUE, initiating the flying shear action.
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Master axis position 4

Start position

Slave axis position A

SMC_Movelinkl

Execute —I
InSyncAcc | |

InSyncConst | I
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|
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Busy _I
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SMC_MoveLink2
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|
|
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1
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|
|
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InSyncConst : : I—!_,i
|
|
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|
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EndofProfile : } |_|
. l |
Busy : I_
I
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B EndofProfile (End of periodic flying chasing)

When the chase command is in single mode, the command cycle is completed, and the command
output pin EndofProfile is set to TRUE and held until the input pin Execute becomes FALSE.

When the cut command is in periodic mode, the first cut stroke is completed, and the command
output pin EndofProfile is set to TRUE for only one cycle. The command enters the next cut stroke,
and EndofProfile becomes FALSE until the stroke is completed. The EndofProfile pin is set to TRUE
for one cycle, and EndofProfile continues to change and update with the periodic cut action.
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L] Error

When starting the flying shearing motion command, if an error occurs, the Error pin is set to True, and
the error code ErrorlD reports an error value. Refer to the appendix Description of Error Codes to
obtain the cause of the error. When the command input pin Execute goes low, the output pin returns
to its Default Value.

SMC_MoveLink abnormal situation sequence diagram

Execute

InSyncAcc

InSyncConst

InSyncDec

|
|
|
|
T
|
I
|
|
EndofProfile T
Busy I_l
|
|
|
|

Active

CommandAborted

Error

|
ErrorID  16#0000 )I( Error Codes X 16#0000

6.3.3 Examples

In this example, MasterAxis is defined as the master axis, SlaveAxis as the slave axis, and the
variable type is AXIS_REF.

The MasterAxis executes the MC_MoveVelocity command, and the SlaveAxis executes the
MC_MovelLink command. Use the MC_Stop command to stop revoking the posthumous motion command.

® | D program implementation
This example sets up a periodic mode, immediately starting the flying shearing command.

Example Program Primary Variables

Variable Variable Initial
Name Type Value

MasterAxis AXIS_REF
SlaveAxis AXIS_REF

Notes

AXis variables of the master axis
AXxis variables of the slave axis

Powerl_Status BOOL FALSE
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The state variable of axis readiness. Switch to TRUE, indicating that the axis is

Switchl BOOL FALSE
ready.

MV_Exe BOOL FALSE ;r(]ii variable triggered by the rising edge of the speed control command for an
Identification variable for the axis speed control command to reach the target

MV_InVel BOOL FALSE [speed. This variable becomes TRUE and the speed commanded reaches the
target speed.

ML_SlaveDis |LREAL i Slave axis motion distance for delivering a flying shearing command from an

axis.

ML_MasterDis [LREAL

Master axis motion distance for delivering a flying shearing command from an
axis.

The master axis motion distance during the slave axis acceleration phase when

ML_DisAcc LREAL - S . ;
issuing a flying shear command to the slave axis.
ML DisDec LREAL i The master axis motion distance during the slave axis deceleration phase when
— issuing a flying shear command to the slave axis.
(1) Axis initialization. Set the AxisID of MasterAxis to 0, the AxisID of SlaveAxis to 1, and the axis
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0006
MC_Homa1
MC_Home
EN ENO
[Masterius 2 euis BLLTAN |01 Done=TRUE
N0 Execute Busy—Home1_Busy=FALSE
- J Home1_Mode=35 |—HomeMode Active—Home1_Active=FALSE
\ND ouT] Homed1_Vel=10000 |—Velocity CommandAborted—Home1_Comd=FALSE
‘N.] Home1 AppVel=1000 ——Approachelocity Error—Home1_Err=FALSE
Home1_Acc=50000 |—Acceleration ErrorD—{Home1_ErD=MC_ALM_NC_ERR |
Home1_Dec=50000 }—Deceleration
Homed Jerk=100000 —Jerk
Home1_Pos=0 [—Position
ooy
MC_Home2
MC_Home
EN ENO
SlaveAuis | ™tuis I Home2_Done=TRUE |
yTis} Execute Busy—Home2_Busy=FALSE
PWR2 Statis=TRUE INO DUTJ HomeZ_Mode=35 —HomeMode Active—Home2_Active=FALSE
—." — Home2 Vel=10000 —|Velocity CommandAborted—Home2_Comd=FALSE
[Home2_Exe=TRUE gl Home2_AppVel=1000 |—Approachvelacity Error—Home2_Er=FALSE
Home2_Acc=50000 +—Acceleration ErrorlD—Home2_ErlD=MC_ALM_MO_ERR \
Home2_Dec=50000 |—Deceleration
Home2_Jerk=100000 |—Jerk
Home2 Pos=0 [Position

(4)

See Section 0008. After the homing is completed, execute MC_MoveVelocity command. The
master starts to move.

]

ecute
locity
celeration
weeleration
rk

“ection
flerMode

Invelocity
Busy
Active

MV_Invel=TRUE

MV_Busy=TRUE

MV_Active=TRUE
CotnmandAboried—NMY. Comnd 4ALSES
lzrror—mMy_Izrr: 1-ALSLE

ErrorlD—{MV_EmMD=MC_ALM_NO_ERR ]

(5)

MC_Movelelocity1

T T 1

PWR1_Status=TRUE
Home1_Exe=TRUE

IFD

Masterxis ™

|Ex

AND . R VeT=20000 e

:m uT MV AGE 50000 —Ac

MV_Exe=TRUE Eli¥ ;

MYV_Dec=50000
\MY_Jerk=100000

—le

[MV_Dir=mcPositiveDireclion

[MV_BufferMode=Buffered

e
Dil
Bu

See Section 0009. When the MV_InVel pin of master speed command MC_MoveVelocity

becomes TRUE, start the SMC_MoveLinkl command of the slave axis. The command is to start
the cycle immediately. The ML_InSyncAcc pin is TRUE, and the slave axis enters the
acceleration synchronization section of flying shearing motion (ML_InSyncAcc=TRUE). The
slave axis starts moving following the master, and then enters the uniform synchronization
section of flying shearing motion (ML_InSyncConst =TRUE) and deceleration synchronization
section of flying shearing motion (ML_InSyncDec =TRUE) in turn.

SMC_MoveLink1

L
ML_Busy=TRUE

ML_Active=TRUE

ML_Comd=FALSE
ML_Err=FALSE

WL_ErMD=MC_ALM_ND_ERR
ML_EndProFile=FALSE

PWR2_S =TRUE

PWR1S

Home2_Done=TRUE

Mastarivis 22

N

Mastar

SMC_Movelink

AND
INO
1M1
N2
N3

OUTJ

=TRUE

MV_InVel=TRUE

ENO
T T v i R —
[SlaveAxis™Slave InSyncConst—
Execute InsyncDecl—
LML_SlaveDis=200000 —SlaveDistance Busy—
ML_MasterDis=200000 MasterDistance Active—
ML_DisAcc=50000 MasterDistanceAcc  CommandAbortedi—
WML_DisDec=50000 MasterDistanceDec Error—
[ ML_AccRatio=0_}—{STypeAccRatio ErroriDf-
[ML_Periodic=TRUE SIS EndOfProfile|
ML_StartMode=mcimmediately —StartMode
[ML_StartPos=10000 —StartPosition
[ML_valueSource=mcActualvalue —MastervalueSource
[ML_BufferMode=Aborting —{BufferMods

(6)

For a cyclic flying shearing command, you can use MC_Stop to cancel and abort the flying

shearing motion command of the slave axis. In the following section 0011, the MC_Stop2 is
executed to abort the flying shearing command of the slave axis, and the ML_Comd of the trace
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command becomes TRUE.

0010
SMC_MoveLink1
SMC_WMoveLink
EN ENO
[MasterAxs [ Hmaster InSyncAcc—ML_InSyncAcc=FALSE
SlaveAxis [2Slave InSyncConst—ML_InSyncConst=FALSE
D Execute InSyncDec—ML_InSyncDec=FALSE
— - J ML_SlaveDis=200000 —SlaveDistance Busy—ML_Busy=FALSE
'NU ouT WL_MasterDis=200000 | —{MasterDistance Activel—WC_Actve=FALSE
[PWR1_Status=TRUE gy TML_DISACo=50000 ] |MasterDistanceAcc  GommandAborted— [TV
[Home2_Done=TRUE g WL_DisDec=50000 |—MasterDistanceDec Error—L_Em=FALSE
[V_Invel=TRUE gl ML_AccRatio=0__|—{STypeAccRatio ErrorlD{—{ML_ErrD=MC_ALW_NO_ERR
[ML_Periodic=TRUE (&% EndOfProfile—ML_EndProFile=FALSE
ML_StarhMode=mclmmediately —StartMode
|MLfstartF'os:10000 —StartPosition
[ML_VvalueSource =mcActualvalue MasterValueSource
[ML_BufferMode=Aborting —BufferMode
oonm
MC_Stop2
PWR2_Status=TRUE MC_Stop
10| EMN EMO

[iaveAuia} s I 002 Done=TRUE |
AU Execute =WEL S Stop2 Busy=TRUE |
Deceleration Error—{Stop2_Err=FALSE

Stop2_Jerk=0 I—Jerk ErrorlD—Stop2_ErmlD=MC_ALM_MNO_ERR |

Stop2_Ex

The timing diagram of this example is as follows:
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SMC_MoveLink

Master axis nasition _A

ML_Exe 1|

ML InSvncAcc

ML InSvyncConst

ML _InSvncDec

ML _EndofProfile

ML _Busy —I

ML_Active |

MC_Stop

|

|

|

L

II_l ML _Comd
'I___

Stop2_Busy

L] ST language program.

Command is set to single mode, absolute position start and the fixed position of cam is at 100. The
master position crosses the cam start position 100 in the negative direction, and the cam action

begins.
Primary Variables
Variable Variable Initial
Name Type Value i
|MasterAxis AXIS_REF |- |Axis variables of the master axis
SlaveAxis
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axis is enabled successfully.

The variable triggered by the rising edge of the speed control command for an

MV_Exe BOOL FALSE s
Switch BOOL FALSE i'l;hree:(tja;/te variable of axis readiness. Switch to TRUE, indicating that the axis
InitFlag BOOL FALSE |If this variable is TRUE, the initialization parameter setting is completed.

ML_SlaveDis [LREAL

Slave axis motion distance for delivering a flying shearing command from an
axis.

ML_MasterDis [LREAL

Master axis motion distance for delivering a flying shearing command from an
axis.

ML_DisAcc LREAL

The master axis motion distance during the slave axis acceleration phase
when issuing a flying shear command to the slave axis.

ML_DisDec LREAL

The master axis motion distance during the slave axis deceleration phase

when issuing a flying shear command to the slave axis.

() Axis initialization

Set the AxisID of MasterAxis to 0 and that of SlaveAxis to 1. Call SMC_AXxisInit to complete the
initialization configuration of master and slave axes. The type of both master and slave axes is 50.
Call SMC_AxislInit to complete the initialization configuration of master and slave axes. For the usage
of SMC_AxislInit, please refer to its introduction.

(2) Initialization of flying shearing command parameters

IF FALSE = InitFlag THEN
ML_SlaveDis:=200;
ML_MasterDis:=200;
ML_DisAcc:=10;

ML_ DisDec:=10;
ML_Periodic:=FALSE;

ML_STartMode:= mcAbsolute;

ML_ StartPosition:=100;

ML_Buffer:=Buffered;

InitFlag:=TRUE;
END_IF

3) Axis enable

After the master and slave axes are initialized and Switchl is TRUE, execute the axis enable
command to complete the axis enabling.

IF Switchl THEN
MC_Power1(
Enable := PWR1_Enabl
Axis := MasterAxis,
Status=> PWR1_Status
Busy=> PWR1_Busy,
Error=> PWR1_Err
ErrorID=> PWR1_ErrID)
MC_Power2(
Enable := PWR2_Enabl
Axis := SlaveAxis,
Status=> PWR2_Status

el

e,
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Busy=> PWR2_Busy,

Error=> PWR2_Err

ErrorID=> PWR2_ErrID);
END_IF

(4) Execute the homing command of master and slave axes to determine the home. For the usage
of MC_Home command, see its introduction chapter.

IF PWR1_Status THEN

MC_Homel(

Execute := Homel_ Exe,

HomeMode := Homel Mode,
Velocity := Homel Vel,
ApproachVelocity := Homel_AppVel,
Acceleration := Homel Acc,
Deceleration := Homel Dec,

Jerk := Homel Jerk,

Position := Homel Pos,

Axis := MasterAxis,

Done=> Homel_Done,

Busy=> Homel_Busy,

Active=> Homel_Active,
CommandAborted=> Homel_Comd,
Error=> Homel_Eirr,

ErrorID=> Homel_ErrID);
MC_Home2(

Execute := Home2_Exe,

HomeMode := Home2_Mode,
Velocity := Home2_\Vel,
ApproachVelocity := Home2_AppVel,
Acceleration := Home2_Acc,
Deceleration := Home2_Dec,

Jerk := Home2_Jerk,

Position := Home2_Pos,

Axis := SlaveAxis,
Done=>Home2_Done,

Busy=> Home2_Busy,

Active=> Home2_Active,
CommandAborted=> Home2_Comd,
Error=> Home2_Etrr,

ErrorID=> Home2_ErrID);
END_IF

(5) The flying shearing command is sent from the axis, and a single fixed position starts. When the
master moves from the negative direction of the fixed position to the positive direction, the flying
shearing action starts.

IF PWR1_Status AND PWR2_Status AND Homel Done THEN
SMC_MoveLink1(
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Execute := ML_Exe,
SlaveDistance := ML_SlaveDis,
MasterDistance := ML_MasterDis,
MasterDistanceAcc := ML_DisAcc,
MasterDistanceDec := ML_ DisDec,
STypeAccRatio := ML_AccRatio,
Periodic := ML_Periodic,
StartMode := ML_STartMode,
StartPosition := ML_ StartPosition,
MasterValueSource := ML_ValueSource,
BufferMode := ML_Buffer,
Master := MasterAxis,
Slave := SlaveAXxis,
InSyncAcc=> ML_InSyncAcc,
InSyncConst=> ML_InSyncConst,
InSyncDec=> ML_InSyncDec,
Busy=> ML_Busy,
Active=> ML_Act,
CommandAborted=> ML_Comd,
Error=> ML_Err,
ErrorID=> ML_ErrID,
EndOfProfile=> ML_EndPro);
END_IF

(6) Delivery of master motion command

IF PWR1_Status AND Homel Done THEN
MC_MoveVelocityl(

Execute .= MV_Exe,

Velocity := MV_ Vel,

Acceleration := MV_Acc,

Deceleration := MV_Dcc,

Jerk := MV_Jerk,

Direction := MV_Dir,

BufferMode := MV_ Buffer,

Axis := AxisO,

InVelocity=> MV_InVel,

Busy=> MV_Busy,

Active=> MV_Active,

Com
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6.3.4 Precautions

B The motion distance of the master needs to be positive.

B For a single trailing motion, the slave axis follows the master movement within the travel boundaries
and is revoked after the master has crossed the left boundary in negative direction or the right
boundary in positive direction.

B When flying shearing is started at absolute position, the master passes through the absolute position
in forward direction to trigger cam command.

B When tracing is started by DI triggering, the input parameter StartPosition must be positive. The value
of StartPosition should be less than the capacity of Operation Controller Zone |

B When SlaveDistance is 0, after MoveLink is started: InSyncAcc outputs TRUE in MasterDistanceAcc
phase; InSyncDec outputs TRUE in MasterDistanceDec phase; InSyncConst outputs TRUE in other
phases.

B When the master and slave axis are set to be on the same axis, the command reports an error.
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When the slave axis exceeds the soft limit during flying shearing, the command is interrupted and the
slave axis aborts running immediately.

When the counter mode of the master is rotation mode, please specify MasterDistance (master
movement distance) as the value within 1 revolution of the ring counter of the master.
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Chapter 7

Axis Group Motion Instruction

7.1 MC_GroupEnable (Enable Axes Group)

Axis group enable.

MC_GroupEnable
—EM EMO—
2 axesGroup Donef—
—Execute Busy—

Error—
ErrorlDi—

7.1.1 Parameter

B Pin Parameters

Pin Parameter Description

Parameter Type[Name Description Empty or Not{Default Value[Scope Data Type
IN_OUT AxesGroup|Axis group name No - - AXES_GROUP_REF
INPUT Execute [Rising edge trigger |No - TRUE/FALSE|BOOL
Done Completed YES FALSE TRUE/FALSE|BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSE|BOOL
Error Command error flag [YES FALSE TRUE/FALSE|BOOL
ErrorlD Command error code|lYES 0 - SMC_ERROR
B Structural parameters of axis group
Currently, only two-axis interpolation is supported.
AXES_GROUP_REF data structure
Member Meaning Default Value[Scope Data Type
AxisInterp_ID Interpolation combined motion axis ID[255 0~63 USINT
AxisX_ID Interpolated X-axis 1D 255 0~63 USINT
AxisY_ID Interpolated Y-axis ID 255 0~63 UDINT
ReservedParal Retained parameters 255 - USINT
ReservedPara2 Retained parameters 255 - USINT
ReservedPara3 Retained parameters 255 - USINT
ReservedPara4 Retained parameters 255 - USINT
ReservedPara5 Retained parameters 255 - USINT
AxesGroupDisabled|Axis Group Disabled TRUE TRUE/FALSE|BOOL
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Users need to manually add axis group variables in AT project and enter legal combined axis

ID, X-axis ID and Y-axis ID.

7.1.2 Functions

This command enables the axis group.

Command function description

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

The MC_GroupEnable command changes the axis group specified by AxesGroup to Enable
status.

When defining an axis group, you need to customize three axes corresponding to the
interpolation combined axis and two sub-axes in the axis group. The customized three axis IDs
correspond to the three interpolated axis IDs in the axis group.

The axis group variable AxesGroup type is AXES_GROUP_REF. After setting the axis group,
call this command to enable the axis group. When AxesGroup.AxesGroupDisabled=FALSE and
the axis group is enabled, the axis group can execute all multi-axis coordination commands.

Execute the command of rising edge, and the axis parameters are checked to be normal. The
MC_GroupEnable command sets the AxesGroupDisabled variable in the specified axis group to
FALSE, and completes the axis group enable. AxesGroupDisabled variables can only be
changed by MC_GroupEnable command and MC_GroupDisable command, and users are
strictly prohibited from changing them manually.

When the axis type of the combined axis is an unused axis, there is no need to call MC_Power
to enable the axis of the combined axis. The axis group enable command automatically
completes the enable of the combined axis. Therefore, only two sub-axes need to be enabled.

If the combined axis is set as a virtual axis, call MC_Power to enable the axis, just like the sub-
axis.

The condition for invalidating the axis group is to execute the MC_GroupDisable (close the axis
group function). After this command is successfully executed, the AxesGroupDisabled variable
is set to TRUE and the axis group function is closed.

Supported axis types. When this command is called, the axis types assigned to the two sub-
axes in the axis group are EtherCat bus servo axis and Virtual: virtual axis. If other axis types
are specified, an error will occur. The type of combined axis is virtual axis.

Timing diagram

The following is a normal and error timing diagram when the MC_GroupEnable is executed.

1)

Normal timing diagram
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MC GroupEnable

Execute

I
Done I
I

Busy |_

Error

Erro1lD 1680000

2) Error pin timing diagram

When this command is executed, there are abnormal conditions such as illegal axis ID and illegal
axis type in the axis group, and this command fails to be called. At this time, the command output
pin Error=True, and the error code ErrorID reports an abnormal error value. Please refer to the
appendix Description of error codes to understand the cause of the error. When the command
input pin Execute is low, all output pins are restored to their Default Values.
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Description of Primary Variables

. . Initial

Variable Name |Variable Type Value Notes

AxesGroup AXES_GROUP_REF|- AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group

AXISX AXIS_REF - Axis variables of sub-axis X in axis group

AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.
\Variable for successful combination of axes enable. This variable

Power0_Status - BOOL FALSE becomes TRUE when the combined axis is enabled successfully.
\Variables whose sub-axis-axis X enable is successful. When the

Powerl_Status - BOOL FALSE sub-axis X is enabled successfully, this variable becomes TRUE.
\Variables whose sub-axisY enable is successful. When the sub-axis

Power2_Status [BOOL FALSE Y is enabled successfully, this variable becomes TRUE.

GrpEnablel_Exe[BOOL FALSE |Axis group enable rising edge trigger variable.

1)

Set the IDs of joint and sub-axes in the axis group. When defining an axis group, you need to

define three axes in the axis group first, and match the IDs of the defined axis numbers of the
three axes with those of the combined and sub-axes in the axis group. See sections 0001 and
0002 below.

0001

MOVE

ENO|

MOVE WMOVE

ENO) EN ENO|

0UT—| Axisl AxisID=0 ID1=1 '—lN OUT—‘ AxisX AxisID=1 ID2=2 '—\N OUT—| AxisY AxisID=2
0002
MOVE MOVE MOVE
EN ENO| EN ENO| EN ENO|
D0=0__}—IN OUT{ AxesGroup Asisinterp_ID=0_| [ID1=1_J—IN OUTH{ AxesGroup AisX_ID=1 | [ID2=2_ <IN OUT{ AxesGroup AxisY_ID=2

Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual and the sub-
axis axis type as 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to their respective commands.

Note: If the axis type for a combined axis is not explicitly set and remains as the default

'unused' state, the MC_GroupEnable command will automatically configure the combined axis as a virtual
axis and enable it. In this example, the combined axis is defined as a virtual axis, and the MC_Power
command must be invoked to complete the combined axis enable.

3)

Axis enable. After the initialization of each axis in the axis group is completed and the axis

ready state StartProg is TRUE, execute the axis enable command to complete the axis enable.
See Sections 0004 to 0005.
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0004

[StartProg=TRUE
I

MC_Powerd

MC_Power

PWRO_Enable=TRUE

M

e

Enable

ENO

Status

Error—PWRO_E

_Status=

PWRO =TRUE
=YY M 5R0_Busy=TRUE

ErrorlD

—{PWRO_ErmiD

ALSE
=MC_ALM_NO_ERR |

0005

[IStartProg=TRUE
I

MC_Power1

MC_Power

MC_Power2
MC_Power

PWR1_Enable=TRUE

EM
Axis
Enable

ENO

Status

PWR1_Status=TRUE
Busy—iyMETERIYS
Error—PWR1_En=FALSE

EN
Axis
Enable

EMNOY
S ee-TRUE |
I o sy

Erro r—‘F‘WREiErr:FALSE

PWR2Z_Enable=TRUE

iw”?ﬂr‘.‘\ﬂ?ﬁ EnlD=MC ALM NO ERR 1 . EmorDPWR2 FriD=MC: AIM NO FRR |
4) Axis group enable. Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in
the axis group variables is FALSE, the axis group is enabled successfully. See Section 0006.
0006

MC_GroupEnable

=
GrpEnable1_Exe=TRUE

EM
AxesGroup
Execute

MC_GroupEnable

ENG
Done

GrpEnable1_Done=TRUE

Busy—GrpEnable1_Busy=FALSE
Errar—{GrpEnable1_Err=FALSE |
ErrorD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |

ST language construction program

Description of Primary Variables

. . Initial
Variable Name |Variable Type Value Notes
AxesGroup AXES_GROUP_REF|- AXis group name
AXisl AXIS_REF - Axis variables of combined axis in axis group
AXISX AXIS_REF - Axis variables of sub-axis X in axis group
AXisY AXIS_REF - Axis variables of sub-axis Y in axis group
StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.
\Variable for successful combination of axis enable. This variable
Power0_Status - BOOL FALSE becomes TRUE when the combined axis is enabled successfully.
\Variables whose sub-axis X enable is successful. When the sub-axis
Powerl_Status - BOOL FALSE X is enabled successfully, this variable becomes TRUE.
\Variables whose sub-axis Y enable is successful. When the sub-axis
Power2_Status [BOOL FALSE Y is enabled successfully, this variable becomes TRUE.
GrpEnablel_Exe[BOOL FALSE |Axis group enable rising edge trigger variable.

1)

Set the IDs of combined axis and sub-axis in the axis group. Set the axis ID of the defined

combined axis Axisl, sub-axes AxisX and AxisY.

IF Switchl TH
Axisl.AxisID:

EN
=0;

AxisX.AxisID:=1;

AXisY.AxisID

=2,

AxesGroup.Axisinterp_ID:=Axisl.AxisID;
AxesGroup.AxisX_ID:=AxisX.AxisID;
AxesGroup.AxisY_ID:=AxisY.AxisID;

END_IF
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(2) Call SMC_AxisInit command to complete the axis initialization configuration of three axes in the
axis group. Set the axis type of axis combination to O: Virtual; set the axis types of axis group
AxisX/AxisY to 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
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B After the axis group is enabled, it is forbidden to manually switch the axis type to an axis type not
supported by the axis group.

7.2 MC_GroupDisable (Disable Axes Group)

Disable the axis group function.

MC_GroupDisable
—Em EMO—
—AxesGroup Donet—
—Execute Busy—
Error—
ErroriD—
7.2.1 Parameter
Parameter Type|Title Description Empty or Not{Default Value[Scope Data Type
IN_OUT AxesGroup|Axis group name No - - AXES_GROUP_REF
INPUT Execute [Rising edge trigger |No - TRUE/FALSE|BOOL
Done Completed YES FALSE TRUE/FALSEBOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSEBOOL
Error Command error flag [YES FALSE TRUE/FALSE|BOOL
ErrorlD Command error code|YES 0 - SMC_ERROR

7.2.2 Functions

This order disables the axis group function.
B command function Description

() Execute the command of rising edge, and the axis parameters are checked to be normal. The
MC_GroupDisable command sets the AxesGroupDisabled variable in the specified axis group
to TRUE, and disables the axis group function. Disable the axis group.

(2) After the command is successfully executed, the action of the axis group will be stopped
(without affecting the operation of single axis and synchronous commands).

B Timing diagram

(1) Normal timing diagram
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MC GroupDisable

Execute

I
Done |

Busy |_

Error

ErroilD 1680000

(2) Error pin timing diagram

When this command is executed, there are abnormal conditions such as illegal axis ID and illegal axis
type in the axis group, and this command fails to be called. At this time, the command output pin
Error=True, and the error code ErrorID reports an abnormal error value. Please refer to the appendix
Description of Error Codes to understand the cause of the error. When the command input pin Execute is
low, all output pins are restored to their Default Values.

- e e

(R W I+ A X

Execute I_

Busy

T

Done

Error

|
|
ErrorID 16.r':'ﬂmﬂ>'( Error code X 16#0000

° After the abnormal condition of the command is solved, re-execute the MC_GroupDisable

function block to disable the axis group enable.

7.2.3 Examples

B Variable
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Description of Primary Variables

Initial

Variable Name [Variable Type Value Notes

AxesGroup AXES_GROUP_REF|- AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group

AXISX AXIS_REF - Axis variables of sub-axis X in axis group

AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.

Power0 Status |BOOL FALSE \Variable for successful comb!natlon of axes enabling. This variable

- becomes TRUE when the axis group is enabled successfully.

\Variables whose sub-axis X enable is successful. When the sub-

Powerl_Status |BOOL FALSE axis X is enabled successfully, this variable becomes TRUE.
Variables whose sub-axis Y enable is successful. When the sub-

Power2_Status |BOOL FALSE axis Y is enabled successfully, this variable becomes TRUE.

GrpDisablel_Exe[BOOL FALSE |Axis group disconnection enable rising edge trigger variable.

® LD diagram program

(2) Set the IDs of joint and sub-axes in the axis group. When defining an axis group, you need to
define three axes in the axis group first, and match the IDs of the defined axis numbers of the
three axes with those of the combined and sub-axes in the axis group. See sections 0001 and

0002 below.
0001
[ wWovE | MOVE WMOVE
EN ENO| EN ENO) EN ENO|
[1D0=0_ N OUT{ AdislAxslD=0 | [ID1=1_ N OUT{ AdsXAdisiD=1_ | [1D2=2 |}—{IN OUT}{ AxisY &dslD=2_|
0002
MOVE MOVE MOVE
EN ENO)| EN ENO| EN ENO|
[1D0=0__ N OUT—{ AxesGroup Axisinterp_ID=0 | [1D1=1_ N OUT{ AxesGroup AxisX_ID=1_] [1D2=2_|}—IN OUT—{ AxesGroup AxsY_ID=2_]
(2) Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of

three axes in the axis group respectively, and set the axis group as 0: Virtual and the Sub-axis
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to its comand section.

3) After the initialization of each axis in the axis group is completed and the ready state StartPro of
the axis is TRUE, execute the axis enable command to complete the axis enable.

IF StartPro THEN
MC_Power0(*Combined axis enable*)

Enable := PWRO_Enable,

Axis := Axisl,

Status=> PWRO0_Status,

Busy=> PWRO_Busy,

Error=> PWRO_Err,

ErrorID=> PWRO0_ErrID);
MC_Powerl(*Sub-axis AxisX Enable*)

Enable := PWR1_Enable,

AXis := AxisX,

Status=> PWR1_Status,

Busy=> PWR1_Busy,

Error=> PWR1_Err,

ErrorID=> PWR1_ErrID);
MC_Power2 (*Sub-axis AxisY Enable*)

Enable := PWR2_Enable,

AXxis = AXisY,

Status=> PWR2_Status,

Busy=> PWR2_Busy,

Error=> PWR2_Err,

ErrorID=> PWR2_ErrID);
END_IF

4) Execute axis group enable
MC_GroupEnablel(
Execute := GrpEnable Exe,
AxesGroup := AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Etrr,
ErrorID=> GrpEnable_ErrorID);

(5) Execute MC_GroupDisable to disable the axis group function
MC_GroupDisablel(
Execute := GrpDisable_Exe,
AxesGroup = AxesGroup,
Done=> GrpDisable_Done,
Busy=> GrpDisable_Busy,
Error=> GrpDisable_Err,
ErrorID=> GrpDisable_ErrorID);
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7.3 MC_GroupStop (AxesGroup Motion Stop)

Control the axis group to decelerate and stop, suspend any motion control command being executed
on the axis group, and cancel all motion buffer command on the combined axis of axis group.

MCZ_GroupStop
—EM EMO—
2 axesGroup Donel—
—Execute Busyl—
—{Deceleration Error—
—{Jerk ErrorlD—
7.3.1 Parameter
Parameter o Empty or |Default
Type Name Description Not Value Scope Data Type
IN_OUT AxesGroup |Axis group hame No - - AXES_GROUP_REF
Execute Rising edge trigger No - TRUE/FALSEBOOL
Deceleration|Deceleration No - Positive LREAL
value
INPUT
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3)

(4)

calling MC_GroupStop, only the axis group are in Stopping status.
Input parameter latch

When the rising edge of this command is triggered, each axis ID, input parameter Deceleration
and Jerk value of the input and output parameter axis group will be latched. During the execution
of the command, the modification of latched parameters will be invalid until this command is
repeatedly triggered. In addition, after the AxesGroup is enabled, it is forbidden to modify
parameters such as combined axis ID, sub-axis ID and axis type of AxesGroup.

Acceleration and deceleration curve

If the input parameter Jerk=0, the deceleration curve is a trapezoidal acceleration/deceleration
curve; if the input parameter Jerk>0, the deceleration curve is an S-shaped
acceleration/deceleration curve.

o When Jerk=0, the motion deceleration curve of axis group is a trapezoidal acceleration and
deceleration curve as follows:

Velocity A
Vit

0 | I >
Deceleration A | Time
|

0 | -
Time

-Dec [T — —

Jerk A

Time
Jerk=0 |

Vt: speed when deceleration starts, Dec: set value of deceleration, Jerk: set value of jerk

o When Jerk>0, the command value of speed is generated by deceleration. The axis group
motion deceleration curve is an S-shaped acceleration and deceleration curve as follows:
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: Time Deceleration A
| . o : R
- | | r
:\‘\“ : < .
—l————:: ’ ' -Dec —+ —
I ¥ [ '
N '
! [ |
I [ : ' I Jerk
|
—r———H —————— - Jerk H—
- 0 H—
- | Time -Jerk

-

Vt: speed when deceleration starts, Dec: set value of deceleration, Jerk: set value of jerk
When the MC_GroupStop command is executed, it is possible to decelerate and stop the
SMC_MovelLinearAbsolute  (linear interpolation of absolute value of 2 axes),
SMC_MovelinearRelative (linear interpolation of relative value of 2 axes) and

SMC_MoveCircular2D (circular interpolation of 2 axes) commands with the set deceleration
parameters.

If the MC_GroupStop command is executed during the execution of the interpolation command,
the axis group will decelerate and stop on the track of linear or circular interpolation. The
interpolation command in the axis group is interrupted.

B Timing diagram
(1) Normal timing diagram

The rising edge triggering of this command is valid. Execute the rising edge of the input, if there
is no error, the Busy pin is set to TRUE. When the command is executed, the axis group is in
Stopping status, and the motion of the axis group decelerates and stops. After the deceleration of
axis group motion is completed, set "Done" to TRUE. If Execute remains at high level, the Busy
and Done pins remain TRUE, and the axis group is continuously in Stopping status; if Execute is
set at low level, the Busy and Done pins are set to FALSE, and the combined axis is switched to
StandStill status.
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Interpolation command

Execute _I

Daone

Busy _I I

Active | I

CommandAborted

Error

ErrorID 1650000

MC_Group Stop

Execute

I

T

|

]

]

|

I

|

I

I

: .

I I I
Done + f

| 1

I

I

I

I

|

|

f

I

I

Busy

Error

ErrorID

Interpolation command

Combined axis velocity i Sy
Original velocity curve

Deceleration curve

Combined axis status

Stopping

Stan dStill
(2) Repeated delivery command pin timing diagram

When multiple MC_GroupStop functional blocks are triggered repeatedly, the deceleration
(deceleration) of the last delivery command is used for deceleration and stop control, and the
command changes the deceleration and jerk.
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MC_GroupStop

Execute _.. |— |—

I | |
Done ! I
| .
f
Busy , : | |
| | :
Combined axis velocity ‘ [ I I
|
| '
| '
| | '
| | '
| | |
| | |
| | :
[ | -
. I ! Time
Acceleration || | !
1 I ; >
i\ | I | Time
Dect |1\ | |
|
| _| | '
Dec2 F—— T T T T T T T T T |
| |
Acceleration -
Jek2 | —— b4 — — — — — — — — Time
Jekkl [T T

Dec1: deceleration commanded at first delivery, Dec2: deceleration at second delivery
Jerk 1: JERK of the first delivery command, Jerk 2: Jerk at the second delivery
3) Error pin timing diagram

When this command is executed, if the command input parameters are illegal, the axis group is
in Disabled status or ErrorStop status and other abnormalities occur, the call of this command wiill
fail. At this time, the command output pin Error=True, and the error code ErrorlD reports an error
value. Please refer to the appendix Description of error codes to understand the cause of the
error. When the command input pin Execute is low, all output pins are restored to their Default
Values.

253



r%«ﬂé

MC GroupStop

Execute

Busy

Done l

Error

I I
ErrorID 1640000 >  Error code X 160000

° When the error command is solved, it is necessary to trigger Execute again on the rising edge

and start the MC_GroupStop function block to execute the stop action of the control axis group according
to the specified deceleration.

7.3.3 Examples

In this example, the MC_GroupStop command is used to stop the linear interpolation motion
command for relative position of 2 axes, and the MC_ReadStatus command is used to read the axis status
of the axis group.

® LD diagram program

Description of Primary Variables

Variable Name |Variable Type {;‘ izl Notes
alue
AxesGroup AXES_GROUP_REF|- AXis group name
AXisl| AXIS_REF - Axis variables of combined axis in axis group
AXisX AXIS_REF - Axis variables of sub-axis X in axis group
AXISY AXIS_REF - Axis variables of sub-axis Y in axis group
StartProg BOOL FALSE If this variable !s TRUE_, the axes in the axis group are ready to
perform the axis enabling operation.
\Variables whose Sub-axis-axis X enable is successful. When the
Powerl_Status |BOOL FALSE |Sub-axis axis X is enabled successfully, this variable becomes
TRUE.
Variables whose Sub-axis-axis Y enable is successful. When the
Power2_Status |BOOL FALSE |Sub-axis axis Y is enabled successfully, this variable becomes
TRUE.
GrpEnableStatus [BOOL TRUE [When this variable is TRUE, the axis group is enabled.
GrpEnablel_Exe [BOOL FALSE |Axis group enable rising edge trigger variable.
Rel2D1_Exe BOOL FALSE 1’22;:i:g-gggtebgl?k?ee;\)/(;asngzl)i;f the relative interpolation
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Rel2D1_ BOOL FALSE Interrupt pin variable for relative interpolation commands projected
Comdabort by the axis group.
GrpStopl_Busy (BOOL FALSE |Busy variable for a stop command delivered by the axis group.
Done variable for a stop command delivered by the axis group.
GrpStopl_Don3 (BOOL FALSE |[This variable becomes TRUE when the shaft Combined stop is
completed.
AXis status readout command Stopping pin variable for axis
Stopping BOOL FALSE |combined axes. This variable becomes TRUE when the joint starts
to decelerate and stop.

() Set the IDs of combined axes and sub-axes in the axis group. When defining an axis group,
you need to define three axes in the axis group first, and match the IDs of the defined axis
numbers of the three axes with those of the combined and sub-axes in the axis group. See
sections 0001 and 0002 below.

0001
MOVE MOVE WMOVE
EN ENOQ| El ENO EN ENOY
D0=0_}—IN OQUT—{ Axisl AxisID=0 101=1_}—{IN OUT}—{ AxisK AxisID=1 D2=2_}—{IN OUT}{ AxisY AxisID=2

0002
MOVE MOVE MOVE
El ENO EMN ENO EN ENO
D0=0_}—IN OUT—{ AxesGroup Axisinterp_ID=0 | [ID1=1 N OUT{ AxesGroup Axis3_ID=1 | [ID2=2 J—IN OQUT—{ AxesGroup AxisY_ID=2

Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual and the Sub-
axis axis type as 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to their respective commands.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to
enable the axes of the combined axis and two sub-axes of the axis group. See sections 0004 to
0005.

0004
MC_Powerd

IStartProg=TRUE MC_Power
I EN ENO

[Axsl [“Haxis LIETE ™ RO _Status=TRUE
PWRO_Enable=TRUE SIS ERICSENN:TE B oy ) Busy=TRUE

Error—PWR0_Em=FALSE
ErrorD—PWRO_ErD=MC_ALM_NO_ERR |

0005
MC_Power1 MC_Power2

:—‘»tanF'rcuq:TRUE MC_Power MC_Power
I EMN ENO EN EMO)|

[Fxipis  sias e N R B PRz Siatus=TRUE |

[PUR1_Enable=TRUE SRR B PR _5usy=TRUE [PWR?_Erabio=TRUE SRR B F1iR> Bus=TRUE ]
Error—PWR1_Em=FALSE Error]

i”riuﬂiﬂrwm ErmD=MC ALM NO ERR | ErrorlD—PWR2 FraD=WC: AW NO FRR |

4) Axis group enable. Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in
the axis group variables is FALSE, the axis group is enabled successfully. See Section 0006.
After the axis group is enabled successfully, reverse AxesGroupDisabled and assign it to
GrpEnableStatus variable.

255



réai‘ld

0006
MC_GroupEnable
MC_GroupEnable
EMN EMO
[Poes Group P Axes Group L= rpEnable1_Done=TRUE
GrpEnable1_Fxe=TRUE MISHGTH Busy—|GrpEnable1_Busy=FALSE
Error—{GrpEnable1_Ermr=FALSE |
ErrorlD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
ooos
MOWVE
EM EMNOC
|fxesGroup AxesGroupDisabled=FALSE |—<{IM oW S o nableStatus=TRUE

(5) In Section 0009, after each axis in the axis group and the axis group are enabled, trigger the
relative position interpolation motion command to control the action of the axis group. For details
about how to use the SMC_MovelLinearRelative2D command, see its description document.

0009
SMC_MovelinearRelative2D1
AND SMC_MovelinearRelative2D
ouT ENO
g : e Srasptlte AR ¥ RRieCena SRl S - e
Rel2)1_Exe==TRUE 1 ecute: } =
|Rel2D1_Pos| IPosition

1el2L)1_Vel=20000 Welocity Commanciboried  RelZD1_Comanbori=1-ALSL:
H4el2, AU G000 FAceeleration Lirror—el20 Lo L 51
Rel2D1_DEC=50000 Deceleration ErmoriD—{Rel2D1_ErmD=MC_ALM_NO_ERR |

Rel2D1_Jerk=200000 Jerk
Rel2D1_Coord=ACS CoordSystem
Rel2D1_Buffer=Buffered BufferMode

TranshedasT MM ane 1 dTronsitanllnds . wi i T s
[Ee]QD‘I_TransF'aram}q’l'ansmonF'arameter 'II 111

(6) Section 0012 calls MC_GroupStop command to stop the interpolation motion of axis group, with
deceleration set at 50000 and Jerk at 0. The trapezoidal curve is used for deceleration.

The output pin  CommandAborted of the interpolation  motion = command
SMC_MovelinearRelative2D1 is set to TRUE when the MC_GroupStop command controls the
deceleration stop of the axis group, and the interpolation command is interrupted as described in
Section 0009 below. At this point, look at the output pin of MC_ReadStatusl in section 0016 to
determine the status of the combined axis of axis group.
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0oog
SMC_Movel inearRelative2D1
SMC_MovelLinearRelative2D
EM EMNO)
[AxesGroup}2{Axes Group Done—Rel2D1_Done=FALSE
Rel2D1_Exe=TRUE Execute Busy—Rel2D1_Busy=FALSE
Rel2D1_Pos—Position Activ Rel2D1_Active=FALSE
Rel2D1_Vel=20000 —\Velocity CommandAborted R omdAbort=TRUE
Rel2D1_ACC=50000 —Acceleration Error—|ReI2D1_Err:FALSE
Rel2D1_DEC=50000 —{Deceleration ErrorlD—[Rel2D1_EmMD=MC_ALW_NO_ERR |
Rel2D1_Jerk=200000 [—Jerk
PN _Crnedeh 08, ot
Rel2D1_Buffer=Buffered BufferMode
|ReI2D1_TransM0de:TMNOne TransitionMode
[Rel2D1_TransParam}—{TransitionParameter
0012
MC_GroupStop
AND MC_GroupStop
EN ouT EN ENO
IND [AxesGroup}{AxesGroup Done
1M ( stop1_Ex il Execute Busy ||
INZ2 GroStop1_Dec=50000 Deceleration Error—|GrpSt0 p1_Emr=FALSE
N3 GrpStop_Jerk=0 I—Jerk ErrarlD —|GrpSt0p1_ErrID:MC_ALM_ND_ERR |
0016

MC_ReadStatus1
MC_ReadStatus

B ST language

Description of Primary Variables

Initial

Value Notes

Variable Name |Variable Type

AxesGroup AXES_GROUP_REF AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group
AXISX AXIS_REF - Axis variables of sub-axis X in axis group
AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

If this variable is TRUE, the axes in the axis group are ready to
perform the axis enable.

InitFlag BOOL FALSE [If the variable is TRUE, initialization is complete.
\Variable for successful combination of axes enabling. This variable

StartProg BOOL FALSE

Power0_Status  |BOOL FALSE becomes TRUE when the combined axis is enabled successfully.

\Variables whose Sub-axis-axis X enable is successful. When the
Powerl_Status |BOOL FALSE sub-axis X is enabled successfully, this variable becomes TRUE.
Power2_Status |[BOOL FALSE \Variables whose Sub-axis-axis Y enable is successful. When the

sub-axis Y is enabled successfully, this variable becomes TRUE.
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GrpEnableStatus(BOOL TRUE |When this variable is TRUE, the axis group is enabled.

Rel2D1 Exe BOOL FALSE The rising edge trigger variable for interpolation commands sent by
— the axis group.

The rising edge trigger variable for aborting commands sent by the
axis group.

GrpStop_Exe BOOL FALSE

(1) Set the IDs of combined and sub-axes in the axis group. Set the axis ID of the defined
combined axis Axisl, sub-axes AxisX and AxisY.
IF FALSE=InitFlag THEN
Axisl.AxisID:=0;
AxisX.AxisID:=1;
AXisY.AxisID:=2;
AxesGroup.Axisinterp_ID:=Axisl|.AxisID;
AxesGroup.AxisX_ID:=AxisX.AxisID;
AxesGroup.AxisY_ID:=AxisY.AxisID;
GrpStop_Dec:=50000;
GrpStop_Jerk:=0;
InitFlag:=TRUE;
END_IF

(2) Call SMC_AxisInit command to complete the axis initialization configuration of three axes in the
axis group. Set the axis group type of the combined axis to 0: Virtual; set the axis types of axis
group AxisX/AxisY to 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please
refer to its command section.

3) Execute the MC_Power command to enable the three axes in the axis group.

IF StartPro THEN
MC_Power0(*Combined axis enable*)

Enable := PWRO_Enable,

Axis := Axisl,

Status=> PWRO0_ Status,

Busy=> PWRO_Busy,

Error=> PWRO_Err,

ErrorID=> PWRO_ErrID);
MC_Powerl((*Sub-axis AxisX Enable*)

Enable := PWR1_Enable,

AXis := AxisX,

Status=> PWR1_Status,

Busy=> PWR1_Busy,

Error=> PWR1_Err,

ErrorID=> PWR21_ErrID);
MC_Power2 (*Sub-axis AxisY Enable*)

Enable := PWR2_Enable,

AXxis = AXisY,

Status=> PWR2_Status,

Busy=> PWR2_Busy,

Error=> PWR2_Err,

ErrorID=> PWR2_ErrID);
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END_IF

4) Execute axis group enable
MC_GroupEnablel(
Execute := GrpEnable Exe,
AxesGroup := AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Etrr,
ErrorID=> GrpEnable_ErrorID);
GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(5) After the axis and axis group enable function is operated, the rising edge triggers the axis group
interpolation command. For the usage of SMC_MovelinearRelative2D command, please refer
to its command section.

IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus THEN
SMC_MovelinearRelative2D1(
Execute := Rel2D1_Exe,
Position := Rel2D1_Pos,
Velocity := Rel2D1_Vel,
Acceleration := Rel2D1_ACC,
Deceleration := Rel2D1_DEC,
Jerk := Rel2D1_Jerk,
CoordSystem := Rel2D1_Coord,
BufferMode := Rel2D1_Bulffer,
TransitionMode := Rel2D1_Trans,
TransitionParameter := Rel2D1_Param,
AxesGroup := AxesGroup,
Done=> Rel2D1_Done,
Busy=> Rel2D1_Busy,
Active=> Rel2D1_Active,
CommandAborted=> Rel2D1_ComdAbort,
Error=> Rel2D1_Err,
ErrorID=> Rel2D1_ErrID);

END_IF

(6) Call MC_GroupStop command to stop the interpolation motion of axis group, set the
deceleration as 50000 and Jerk as 0, and slow down in trapezoidal curve. When the
MC_GroupStop command controls the deceleration stop of the axis group, the output pin
CommandAborted of the interpolation motion command SMC_MoveLinearRelative2D1 is set to
TRUE and the interpolation command is interrupted. At this time, the output pin of
MC_ReadStatus1 determines the status of the combined axis.

IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus THEN

MC_GroupStop1(

Execute := GrpStop_Exe,

Deceleration := GrpStop_Dec,

Jerk := GrpStop_Jerk,
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AxesGroup = AxesGroup,

Done=> GrpStop_Done,

Busy=> GrpStop_Busy,

Error=> GrpStop_Err,

ErrorID=> GrpStop_ErrID);
END_IF

(7 Read the status of combined axis
MC_ReadStatus1(
Enable := ReadStatus Enable,
Axis = Axisl,
Valid=> ReadStatus_Valid,
Busy=> ReadStatus_Busy,
Error=> ReadStatus_Err,
ErrorID=> ReadStatus ErrID,
ErrorStop=>ErrStop,
Disabled=>Disabled,

Homing=>Homing,
Standstill=>Standstill,
DiscreteMotion=>DiscreteMotion,
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Interpolation command

Combined axis velocity Interpolation command

“Original velocity curve
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4[ i— GrpStop Busy
I

Combined axis status

Stopping

7.3.4 Precautions

B When MC_GroupStop is called, the axis group needs to be enabled.

B When MC_GroupStop is called, after the axis group motion is successfully stopped, if the input pin
Execute of MC_GroupStop is at high level, the combined axis of axis group will remain in Stopping
state. At this time, the interpolation command fails to be sent. When the input pin Execute is low level,

the combined axis switches to StandStill status and can normally send interpolation commands.

7.4 SMC_MovelLinearAbsolute2D (Absolute Linear

Interpolation on Two Axes)

This command realizes the linear interpolation of 2 axes absolute position.
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SMC_Movelinearsbsolute2D
—EM EMO—
—AxesGroup Danef—
—Execute Busy—
—Position Activer—
—\Velocity Commandaborted—
—{Acceleration Error—
—Deceleration ErroriDi—
—lerk
—CoordSystem
—BufferMode
—TransitionMode
—{TransitionParameter
7.4.1 Parameter
Parameter Empty |Default
type TITLE DESCRIPTION - np°¥ value SCOPE Data type
IN_OUT AxesGroup AXis group name No - - AXES_GROUP_REF
Execute Rising edge trigger |[No - TRUE/FALSE BOOL
Position Target position No | Positive/negative/0|ARRAY(0..1] OF LREAL
(absolute)
Velocity Target speed No - Non-negative LREAL
Acceleration Acceleration No - Positive value LREAL
Deceleration Deceleration No - Positive value LREAL
Jerk
0: Trapezoidal
acceleration and
Jerk deceleration YES |0 0/positive LREAL
Positive: S-shaped
acceleration and
deceleration
Coordinate system
CoordSystem 0: Axis coordinate |[YES |0 0: ACS MC_COORD_SYSTEM
system
INPUT Buffer mode
1: Cache
2: low-speed fusion
between adjacent
commands 1: Buffered
3: Speed fusion of 2: BlendingLow
BufferMode the previous YES |1 3 _ |MC_BUFFER_MODE
command BlendingPrevious
4: Speed fusion of 4: BlendingNext
the following 5: BlendingHigh
command
5: High-speed fusion
between adjacent
commands
Transition Curve

TransitionMode

Selection

0: no transition curve YES

inserted
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TransitionParameter|Retained parameters|[YES |0 - ARRAY[0..1] OF LREAL
Done Interpolation motion \\ o |oa| SE (TRUEFALSE  [BOOL
finished
Busy Busy flag YES FALSE [TRUE/FALSE BOOL
In control, TRUE
Active when the command [YES FALSE [TRUE/FALSE BOOL
OUTPUT is executed
CommandAborted |1crmination of YES |FALSE |[TRUE/FALSE BOOL
Execution
Error Command error flag [YES FALSE [TRUE/FALSE BOOL
ErrorlD Command eror  lype  |g - SMC_ERROR
code -
7.4.2 Functions

This command realizes the linear interpolation function of 2 axes absolute position.

B Function Description

1)

(@)

3)

This command realizes 2-axis linear interpolation, and the target position is based on absolute

position command.

Target location

The target position of this command is absolute. With the start time of this command as the
starting point and the absolute position of 2 axes set by the command input parameter as the
ending point, the connecting line between the starting point and the ending point is the motion

track of the comman

d.

Other functions are the same as those of SMC_MoveLinearRelative2D command.

B timing diagram

The following is a normal and error sequence diagram when the absolute position interpolation
command is executed.

(1)

Normal sequence diagram
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SMC MoveLinearAbsolute2D

Execute .
Busy |
|
Active |
|
Done | .
' |
|
CommandAborted I :
| |
Error I %
I |
ErrorlD | 1650000 |
| |
AI | Target point
% g |
b= =1
3 I
=]
B o |
o |
g ® |
—
Interpolated Y-axis position
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% I
= £ |
s |
g2
EE |
(=]
~ Time

(2) Error pin timing diagram

During the execution of this command, if there are errors such as illegal parameters, 0: Unused
(unused axis) for an axis in the axis group, and illegal ID of each axis in the axis group, the call of
this command fails, with command output pin Error=True, and the error code ErrorID reports an
error value. Please refer to the appendix Error Code Description to obtain the cause of the error.
When the command input pin Execute goes low, all output pins revert to their default values.
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SMC MoveLinear Absolute2D

Execute

Busy _l

Active

Done

CommandAborted

Error
ErrorlD 1640000 Y Error code X 160000

° After the error situation of the command is solved, it is necessary to trigger Execute again on

the rising edge to send the axis group interpolation command and carry out the absolute position
interpolation motion of the axis group.

7.4.3 Examples

The SMC_MovelinearAbsolute2D example refers to the SMC_MovelinearRelative2D command. The
only difference between the two commands is that the target position is an absolute position or a relative
position.

7.4.4 Precautions

Same as precautions for the SMC_MoveLinearRelative2D command.

7.5 SMC_MovelLinearRelative2D (Relative Linear

Interpolation on Two Axes)

This command realizes the linear interpolation function of 2-axis relative position.
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SMC_MovelLinearRelative2D
—EM EMO—
—|AxesGroup Daonep—
—Execute Busy—
—Positian Activel—
—Velocity CommandAborted—
—{Acceleration Error—
—{Deceleration ErrorlD—
—Jerk
—CoordSystem
—BufferMode
—TransitionMaode
—TransitionParameter
7.5.1 Parameter
_F;;’;:meter Title Description E:"ﬁ;‘t’ 3::::" Scope Data Type
IN_OUT AxesGroup Axis group name  |No - - AXES_GROUP_REF
Execute Rising edge trigger |No - TRUE/FALSE BOOL
Position Target Location ) - Positive/negative/0|ARRAY[0..1] OF LREAL
(Relative)
\Velocity Target speed No - Non-negative LREAL
Acceleration Acceleration No - Positive value LREAL
Deceleration Deceleration No - Positive value LREAL
Jerk
0: Trapezoidal
acceleration and
Jerk deceleration YES 0 O/positive LREAL
Positive: S-shaped
acceleration and
deceleration
Coordinate system
CoordSystem 0: Axis coordinate |YES 0 0: ACS MC_COORD_SYSTEM
system
INPUT Buffer mode
1: Buffer
2: low-speed fusion
between adjacent
commands 1: Buffered
3: Speed fusion of 2: BlendingLow
BufferMode LZ%%Z\QSUS YES |1 gzlen dingPrevious |MIC-BUFFER_MODE
4: Speed fusion of 4: BlendingNext
the following 5: BlendingHigh
command
5: High-speed
fusion between
adjacent commands
Transition Curve
TransiionMode  [>¢ €Ction YES [0 0:TMNone MC_TRANSITION_MODE

0: no transition
curve inserted
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TransitionParameter| e 2ined YES [0 - ARRAY[0..1] OF LREAL
parameters

Done Interpolation motion|\ e |ea| SE [TRUEFALSE [BOOL
finished

Busy Busy flag YES |FALSE |[TRUE/FALSE BOOL
In control, TRUE

Active when the command [YES FALSE |TRUE/FALSE BOOL

OUTPUT is executed

CommandAborted [Tcrnination of YES |FALSE [TRUE/FALSE BOOL
Execution

Error Command error flag[YES FALSE |[TRUE/FALSE BOOL

ErrorID Sgd”;ma”d emor  ves o - SMC_ERROR

7.5.2 Functions

This command realizes the linear interpolation function of 2-axis relative position.
B [nterpolation steps
() Determine the interpolated axis group. The AxesGroup variable type is AXES_GROUP_REF.

(2) Specify the axis number in the axis group variable, corresponding to the axis number of the
combined axis and sub-axis.

3) Complete the enable of each axis and axis group.
4 Call the relative position linear interpolation command to execute the linear interpolation action.
B Basic functions
B Target location

With the start time of this command as the starting point and the relative position of the two sub-
axes set by the command input parameters as the endpoint, the connecting line between the
starting point and the ending point is the motion track of the command.

The target position of this command is incremental motion according to the endpoint of the
previous motion, meaning each step operates in incremental mode. The target position of the
interpolation combined axis is based on the position at the time when the command starts to be
executed, following the length of the hypotenuse of a right triangle, with the incremental positions
of the two individual axes.
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-

Target position

Interpolated Y-
axis position

Starting pos:

]ﬂtEl polated X-axis- ™
position

ition

B |nput parameter latching

The rising edge triggering of this command is valid. When executing the rising edge of input, the
command latches parameters such as the combined axes and the ID of the two sub-axes from
the AxesGroup input/output parameters, , and the input/output parameters—Position, Velocity,
Acceleration, Deceleration, and Jerk. During command execution, the modified latched
parameters are invalid until another rising edge triggers this command.

®  Motion parameter setting

The joint-axis motion speed of interpolation motion is set by the input parameter Velocity of this
command, the acceleration and deceleration are respectively set by the input parameter
Acceleration and Deceleration, and the jerk is set by the input parameter Jerk.

The Sub-axis-axis motion speed is calculated by real-time correlation of the combined axis
command speed.

® Limit
When the interpolation sub-axis encounters a limit, the maximum value of the sub-axis

deceleration calculated by the combined axis decomposition and its own fast deceleration is
selected for optimal protection stop.

B Handling of repeated triggering of function block

When a function block command is waiting for repeated triggering, the repeatedly triggered command
will be put into the motion buffer. The monitoring state of the function block is the running state of the
next command, and the running state of the previous command will not be monitored. During the
execution of the previous interpolation command, the next interpolation command starts to be
executed after the end of the previous one.

m  BufferMode (buffer mode selection)

Relative position linear interpolation command supports BufferMode (buffer mode selection), which
supports 1: Buffered, 2: BlendingLow, 3: BlendingPrevious, 4: BlendingNext and 5: BlendingHigh.

When this command is sent, if BufferMode is 1:Buffered, the bufferd command will be automatically
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started from the cycle when the currently executing command ends normally. If BufferMode is
2:BlendingLow, the adjacent commands are blended at a low speed. If BufferMode is 3:
BlendingPrevious, the speed of the previous command will be blended. If BufferMode is 4:
BlendingNext, the speed of the following command will be blended. If BufferMode is 5: BlendingHigh,
it indicates high-speed fusion between adjacent commands.

For details about the buffer mode of interpolation commands, please refer to Buffer Mode Description
in the appendix.

®  Command interrupt

When executing the axis group interpolation command, you can use the MC_GroupStop command to
interrupt the interpolation command. Each axis of the axis group decelerates and stops along the
interpolation motion track.
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SMC MoveLinearAbsolute2D

Execute

Busy

Active

Done

CommandAborted

MC_ Group Stop

- Tyt i wwmwwnmnnm l! [ TH 1]

jusy

Jone

~
Target position

(
Axis group stop
| command
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Interpolated X-
axis position

I
I
|
I >

Interpolated Y-axis position
|

— e e s o E—

P_

Combined axis
velocitv

|

Time
B CoordSystem
®  Specify the coordinate system for linear interpolation of relative position.
B Use the axis coordinate system (ACS).

B Timing diagram
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The following is a normal and error timing diagram when the relative position interpolation command
is executed.

(1) Normal timing diagram

SMC MoveLinearRelative2D

Execute

Busy

Active

Done

CommandAborted

Error

ErrorI D 1680000

Target poin

Interpolated X-
axis position

Interpolated Y-

@ + axis position
. . . ~
2 g |
25
o |
3 -
“ Time

~
N
~

Error pin timing diagram

When this command is executed, if there are abnormalities such as illegal parameters, the axis
type of an axis in the axis group being 0: Unused (unused axis), and illegal ID of each axis in the
axis group, the call of this command fails, with command output pin Error=True, and the error
code ErrorID reports an abnormal error value. Please refer to the appendix Error Code
Description to obtain the cause of the error. When the command input pin Execute goes low, all
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output pins revert to their Default Values.

SMC_ MoveLinearRelative2D

Execute

Active

Busy —!
|

]

I

I

Done T
I

1

CommandAborted

Error

GO0 = “Trorlllh " 16RG000 s idor eode—s 16

° When the abnormal situation of the command is solved, it is necessary to trigger Execute again

on the rising edge to send the interpolation command of the axis group and carry out the interpolation
action of the relative position of the axis group.

7.5.3 Examples

B Action example
B Action introduction

In the following example, 5 linear interpolation commands for relative positions are executed and
will move to the target position after executing the interpolation command.

Set the BufferMode selection of interpolation commands as Buffered to buffer multiple motion
commands.
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Sequentially execute the linear interpolation command 1 to (300, 400) position, the linear
interpolation command 2 to (300, 1000) position, the linear interpolation command 3 to (1100,
1000) position, and the linear interpolation command 4 to (1100, 400) position. Execute the linear
interpolation command 3 to (1400, 0) position.

B LD diagram program

Set the speed of each interpolation command to 100, acceleration and deceleration to 200,
acceleration to 5000, and buffer mode to Buffered.

Description of Primary Variables

. . Initial
Variable name |Variable type Value Notes
AxesGroup AXES_GROUP_REF|- axis group name
AXisl AXIS_REF - Axis variables of combined axis in axis group
AXISX AXIS_REF - Axis variables of sub-axis X in axis group
AXisY AXIS_REF - Axis variables of sub-axis Y in axis group
StartProg BOOL FALSE If this variable is TRUE, axes in the axis group can be enabled with
ready status.
Variables that enable the axis successfully. When the axis closing is
Power0_Status  [BOOL FALSE enabled successfully, this variable becomes TRUE.
Variables that enable the success of sub-axis X. When the sub-axis
Powerl_Status - BOOL FALSE X is enabled successfully, this variable becomes TRUE.
\Variables that enable the success of sub-axis Y. When the sub-axis Y
Power2_Status [BOOL FALSE is enabled successfully, this variable becomes TRUE.
GrpEnableStatus(BOOL TRUE |When this variable is TRUE, the axis group is enabled.
GrpEnablel_Exe[BOOL FALSE |axis group enable rising edge trigger variable.
AxisHomed BOOL FALSE |If this variable is TRUE, each axis in the group returns to its homing.
Rel2D1_Exe BOOL FALSE Thg rising edge trlgger variable of the relative interpolation command
delivered by the axis group.
\Variable of the Active pin of the relative interpolation command
Rel2D1_Active |BOOL FALSE |delivered by the axis group. When this variable becomes TRUE, the

axis group executes the interpolation command.
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(1) Set the axis IDs of combined and sub axes in the axis group. To define an axis group, firstly,
you need to define three axes in the axis group and match the IDs of the defined three axes with
those of combined and sub-axes. See Sections 0001 and 0002 below.

0001

MOVE MOVE WOVE
EN ENO) EN ENO EN ENO)

[oo=0_}—n OUT|—[ AxisL.AGSID=0 D1=1_ N OUT|—{ AKX AsID=1 D2=2_ N OUT|—{ AxisY AxisiD=2

0002

MOVE MOVE MOVE
EN ENO EN ENO EN ENO
1D0=0__}—IN OUT{ AxesGroup.Axisinterp_[D=0 | [ID1=1_|—{IN OUT{ AxesGroup.Axis¥_ID=1 | [ID2=2 |IN OUT—{ AxesCGroup.AxisY_ID=2

(2) Axis initialization. Call the SMC_Axislnit command to complete the axis initialization
configuration of three axes in the axis group respectively, and set the combined axis as 0:
Virtual and split-axis type as 50: EtherCAT_Position. The usage of SMC_AxisInit command is

described in the respective Command Chapter.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to
enable the combined axes and two sub-axes of the axis group. See Sections 0004 ~ 0005.

0004
MC_Power0

StartProg=TRUE NC_Pawer
[(Adsl [ Haxis FSEITEIS PWRO_Status=TRUE

[PiR0_Enble-TruE NI - ,:,- R |
Error—PWRO_Em=FALSE |

ErroriD}—|PWRO_EmD=NC_ALW_NO_ERR |

0005

MC_Power1 MC_Power2
[StariProg=TRUE MC_Power WC_Power

$ EN ENO EN ENO

[ AisX [=ads - staus —[ERECETCE U [ AdsY [=adis  status

[PUiR1_Enable=rrUE IREOCVSER IR o5, o 7 ) [PUiR2 Enable=T=U=_INCORTSRE

Errur—|F’WR1_E -ALSE Error |
i”'ilﬂiﬂrwm ErmD=MC ALM NO ERR | X X . EmorlD—PWRZ FriN=MC: AIM NO FRR |

4) Axis group enable. Call MC_GroupEnable to enable the axis group. AxesGroupDisabled is set
to FALSE in the axis group variable. See Section 0006. After the AxesGroupDisabled is enabled,
inversely assign AxesGroupDisabled to the GrpEnableStatus variable.

0006
MC_GroupEnable
MC_GroupEnable
EMN EMO
[Poes Group P Axes Group L= rpEnable1_Done=TRUE
GrpEnablel_Fxe=TRUE SRS Busy—|GrpEnable1_Busy=FALSE
Error—{GrpEnable1_Ermr=FALSE |
ErrorlD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
ooos
MOWVE
EM EMNOC
|fxesGroup AxesGroupDisabled=FALSE |—<{IM oW S o nableStatus=TRUE

(5) After the two sub-axes in the axis group enable, if the homing is not determined, this executes

274



yw‘rg

the homing operation. After the homing is completed, set AxisHomed to TRUE. See Section

0009
MC_Home1
MC_Home
EMN ENO
[(RwisX *axis LR Home 1_Done=TRUE
D Execute Busy—Home1_Busy=FALSE
- - : Homel1_Mode=35 —HomeMode Active—Home1_Active=FALSE
e Home1_Vel=1000 _|{Velocity Commandaborted—Home1_Comd-FALSE
Home1_AppVel=100 —ApproachVelocity Error—Home1_Emr=FALSE
Home1_Acc=5000 (—Acceleration ErmrID—Hume1_ErrID:MC_ALM_ND_ERR|
Home1_Dec=5000 |—Deceleration
Home1_Jerk=10000 —Jerk
Home1 Pos=0 —Position
0010
MC_HomeZ2
MC_Home
EN ENO|
AxisY Pt Avic .. L Nnnel— TR, . M §
F 1, Lo . . lEvacia Flllgyuuﬂmnﬂ Ritev=FA
Al:tiue}— ' ALSE - . . | Home2_Mode=35 |—| ‘Homelode
\dAborted‘—HomeLComd:FALSE : s -Home2_Vel=1000 —Velocity Commar
- T " 2 1 . .

[

001

AND AxisHomed=TRUE
EN ouT |

(6) In Section 0011, after the axis homing is completed, the interpolation motion command begin to
execute. Execute command 1, and deliver commands 2-5 in sequence when Rel2D1_Active of
command 1 is TRUE. See section 0012-0016 below.
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0012
SMC_MoveLinearRelative2D1
AND SMC_MoveLinearRelative2D
EM ouT| EM ENO
PWRO_Status=TRUE ==ilNV [AxesGroup[AxesGroup I Rel2D1_Done=TRUE |
[ReI2D1_Exe=TRUE gal=CEME Busy—[Rel2D1_Busy=FALSE
Rel?D1_Pos —Position Active—Rel2D1_Active=FALSE
Rel2D1_Vel=20000 —\Velocity CommandAborted—Rel2D1_ComdAborn=FALSE
[AdisHomed=TRUE S[IL] Rel2D1_ACC=50000 |—Acceleration Error—Rel2D1_Err=FALSE
Rel2D1_DEC=50000 —Deceleration ErrorlD—{Rel2D1_ErD=MC_ALM_NO_ERR |
Rel2D1_Jerk=200000 |—Jerk
Rel2D1_Coord=ACS [ —CoordSystem
Rel?D1_Buffer=Buffered —BufferMode
ST EA O S it VT ETR T e
Rel2D1_TransParam —{TransitionParameter
0013 ) )
SMC_MovelinearRelative2D2
SMC_MovelLinearRelative2D
EM EMO
AxesGroup + AxesGroup Done —|ReI2D2_D0ne=FALSE
Rel2D1_Active=TRUE Execute =Y = Rel202 Busy=TRUE
Rel2D2_FPos —Fosition Adiue—|Rel2D2_Au:1ive:FALSE
I B G i I e B v ¥ 1 (1 YR i e R I SR 1 T G i O HE
B2 ZAGGE0 Neceleration ™ - Vol GBI B A 1 ]!
[l 32 1 200 BDeceleration 1rregrll } T2 ey M AL WD G 19138
12812132 "Jerk:- 4000 _.'J'erk'_- |
 CoordSystem
Lol e 4 aifered ! L rfodeo
_ IransitionMode
_ Transitionl ‘ararneter
1 [o014

SMC_MoveLinearRelative2D3

[AxesGroup}-

Rel2D1_Active=TRUE

Rel2D3 Pos

Rel2D3_Vel=100

Rel2D3_ACC=200
Rel2D3_DEC=200 |

[Rel2D3_Jerk=5000 ||

I —

[Rel2D3_Buffer=Buffered |}

[
—

SMC_MoveLinearRelativeZD
EM
AxesGroup
Execute
Position
Velocity
Acceleration
Deceleration
Jerk
CoordSystem
BufferMode
TransitionMode
TransitionParameter

EMNO
Dnne—|ReI2D3_Dnne=FALSE
Busy,

Active—Rel2D3_Active=FALSE

Commandaborted—RelZ?D3_ComdAbort=FALSE |

Error—Rel2D3_Ermr=FALSE |

ErroriD—[Rel2D3_ErmD=MC_ALM_NO_ERR |
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SMC_MovelinearRelative2D4
SMC_MovelinearRelative2D

EN END
[avasrzrnnnEt g RIS S Jpnel, Boond Done=ca el

Rnol2D1_Active=

T e T T

Imj:fm!m'w“ = iy 3 Ro12D4_B

M N, il D ok im o fele ke, el
|.|.{§, AL A 00 H“IJE.ElGGmfv—-—-" = R OMIMANETOTiec: | L8[ P d
(P A2 AT — R
J R R T e o [ i, | el aritigmn—— Fresnll 2 1EEIEE Y 0
FE U NAILR TGt il i e —— e e S

_ CoordSystem |

03 o st 11T nrmennipesty i
~lransitionioge |
- ransition|tararotor

Q016
SMC -MovelinearRelativeZD5

SMC_Movel inearRelative2l
ER ERC
[AxesGroup[=Axes Group Donel—{Rel2D5_Done=FALEE
Rel2D1_Active=TRUE _ggi=CLillE IR o Re12D5_
Fosition Active—{Rel2D5_Active=FALSE

Rel205_ Vel=100 Welocity Commandsborted—Rel2D5_ComdAbor=FALSE-]

RelZD5_ACC=200 I—Au:u:eleratian Ermor—Rel2D5_Ermr=FALSE |

|ReI2D5_DEC=SUUU I—Deceleration ErrorlD—Rel2Da_EmrlD=MC_ALM_KNO_ERR |

Rel2D5_Jlerk=200 —Jerk

CoordSystem
[Rel2D5_Buffer=Buffered —BufferMods

—TransitionMode

1

TransitionParameter

B ST language program

Description of Primary Variables

Initial

Notes
value

Variable name |Variable type
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delivered by the axis group. When this variable becomes TRUE, the
axis group executes the interpolation command.

() Set the axis IDs of combined and split axes in the axis group. Set the defined axis IDs of Axis |,
Axis X and Axis Y.
IF Switchl THEN
Axisl.AxisID:=0;
AxisX.AxisID:=1;
AXisY.Axis|D:=2;
AxesGroup.Axisinterp_ID:=Axisl|.AxisID;
AxesGroup.AxisX_ID:=AxisX.AxisID;
AxesGroup.AxisY_ID:=AxisY.AxisID;
END_IF

(2) Set command motion parameters.
IF FALSE = InitFlag THEN
(* Parameter setting of relative position linear interpolation command 1. Default values are used for input
parameters that have not been set.
Rel2D1_Pos[0]:=300;
Rel2D1_Pos[1]:=400;
Rel2D1_Vel:=100;
Rel2D1_ACC:=200;
Rel2D1_DEC:=200;
Rel2D1_Jerk:=5000;
Rel2D1_Buffer:=Buffered;
(* Parameter setting of relative position linear interpolation command 2. Default values are used for input
parameters that have not been set.
Rel2D2_Pos[0]:= 0;
Rel2D2_Pos[1]:=400;
Rel2D2_Vel:=100;
Rel2D2_ACC:=200;
Rel2D2_DEC:=200;
Rel2D2_Jerk:=5000;
Rel2D2_Buffer:=Buffered;
(* Parameter setting of relative position linear interpolation command 3. Default values are used for input
parameters that have not been set.
Rel2D3_Pos[0]:=300;
Rel2D3_Pos[1]:=400;
Rel2D3_Vel:=100;
Rel2D3_ACC:=200;
Rel2D3_DEC:=200;
Rel2D3_Jerk:=5000;
Rel2D3_Buffer:=Buffered;
(* Parameter setting of relative position linear interpolation command 4. Default values are used for input
parameters that have not been set.
Rel2D4_Pos[0]:= 0;
Rel2D4_Pos[1]:=400;
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Rel2D4 Vel:=100;

Rel2D4_ACC:=200;

Rel2D4 _DEC:=200;
Rel2D4_Jerk:=5000;
Rel2D4_Buffer:=Buffered;

(* Parameter setting of linear interpolation command 5 for relative position. Default values are used for
input parameters that have not been set.
Rel2D5_Pos[0]:=300;
Rel2D5_Pos[1]:=400;

Rel2D5_Vel:=100;

Rel2D5_ACC:=200;

Rel2D5 DEC:=200;
Rel2D5_Jerk:=5000;
Rel2D5_Buffer:=Buffered;
InitFlag:=TRUE;

END_IF

3) Call the SMC_AxisInit command to complete the axis initialization configuration of three axes in
the axis group. The axis type of the axis combination is set to 0: Virtual; the axis types of
AxisX/AxisY are both set to 50: EtherCAT_Position. The SMC_AxisInit command is described in
the commands section.

4) Execute the MC_Power command to complete the axis enable of three axes in the axis group.
IF StartPro THEN
MC_Power0 (*Combined axis enable *)
Enable := PWRO_Enable,
Axis := Axisl,
Status=> PWRO0_Status,
Busy=> PWRO_Busy,
Error=> PWRO_Err,
ErrorID=> PWRO_ErrID);
MC_Powerl (*Sub-axis AxisX enable *)
Enable := PWR1_Enable,
AXis := AxisX,
Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err,
ErrorID=> PWR1_ErrID);
MC_Power2 (*Sub-axis AxisY Enable *)
Enable := PWR2_Enable,
AXxis = AXisY,
Status=> PWR2_Status,
Busy=> PWR2_Busy,
Error=> PWR2_Err,
ErrorID=> PWR2_ErrID);
END_IF
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(5) Enable axis group
MC_GroupEnablel(
Execute := GrpEnable Exe,
AxesGroup = AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Etrr,
ErrorID=> GrpEnable_ErrorID);
GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(6) Execute the homing command of the split axis in the axis group to determine the home. See its
command section for how to use the MC_Home command.

IF PWR1_Status THEN
MC_Homel(
Execute := Homel Exe,
HomeMode := Homel Mode,
Velocity := Homel_ Vel,
ApproachVelocity := Homel_AppVel,
Acceleration := Homel Acc,
Deceleration := Homel Dec,
Jerk := Homel Jerk,
Position := Homel_Pos,
Axis := AxisX,
Done=> Homel Done,
Busy=> Homel Busy,
Active=> Homel_ Active,
CommandAborted=> Homel Comd,
Error=> Homel_Etrr,
ErrorID=> Homel_ErrID);
MC_Home2(
Execute := Home2_Exe,
HomeMode := Home2_Mode,
Velocity := Home2_Vel,
ApproachVelocity := Home2_AppVel,
Acceleration := Home2_Acc,
Deceleration := Home2_Dec,
Jerk := Home2_Jerk,
Position := Home2_Pos,
AXxis = AXIsY,
Done=> Home2_Done,
Busy=> Home2_Busy,
Active=> Home2_Active,
CommandAborted=> Home2_ Comd,
Error=> Home2_Err,
ErrorID=> Home2_ErrID);
END_IF
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IF Homel Done AND Home2_Done THEN
AxisHomed:=TRUE;
END_IF

@) After the axis homing is completed, start executing the interpolation motion command. Execute

command 1, and deliver commands 2-5 in sequence when Rel2D1_Active of command 1 is
TRUE.

IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus AND AxisHomed THEN

SMC_MovelinearRelative2D1 (*interpolation command 1%*)

Execute := Rel2D1_Exe,

Position := Rel2D1_Pos,

Velocity := Rel2D1_Vel,

Acceleration := Rel2D1_ACC,

Deceleration := Rel2D1_DEC,

Jerk := Rel2D1 Jerk,

CoordSystem := Rel2D1_Coord,

BufferMode := Rel2D1_Buffer,

TransitionMode := Rel2D1_Trans,

TransitionParameter := Rel2D1_Param,

AxesGroup := AxesGroup,

Done=> Rel2D1_Done,

Busy=> Rel2D1_Busy,

Active=> Rel2D1_Active,

CommandAborted=> Rel2D1_ComdAbort,

Error=> Rel2D1_Eirr,

ErrorID=> Rel2D1_ErrID);

SMC_MovelinearRelative2D2 (*interpolation command 2%*)

Execute := Rel2D1_Active,

Position := Rel2D2_Pos,

Velocity := Rel2D2_Vel,

Acceleration := Rel2D2_ACC,

Deceleration := Rel2D2_DEC,

Jerk := Rel2D2_Jerk,

CoordSystem := Rel2D2_Coord,

BufferMode := Rel2D2_Buffer,

TransitionMode := Rel2D2_Trans,

TransitionParameter := Rel2D2_Param,

AxesGroup = AxesGroup,

Done=> Rel2D2_Done,

Busy=> Rel2D2_Busy,

Active=> Rel2D2_Active,

CommandAborted=> Rel2D2_ComdAbort,

Error=> Rel2D2_Eirr,

ErrorID=> Rel2D2_ErrID);

SMC_MovelinearRelative2D3 (*interpolation command 3*)

Execute := Rel2D1_Active,
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Position := Rel2D3_Pos,

Velocity := Rel2D3_Vel,

Acceleration := Rel2D3_ACC,
Deceleration := Rel2D3_DEC,

Jerk := Rel2D3_Jerk,

CoordSystem := Rel2D3_Coord,
BufferMode := Rel2D3_Buffer,
TransitionMode := Rel2D3_Trans,
TransitionParameter := Rel2D3_Param,
AxesGroup = AxesGroup,

Done=> Rel2D3_Done,

Busy=> Rel2D3_Busy,

Active=> Rel2D3_Active,
CommandAborted=> Rel2D3_ComdAbort,
Error=> Rel2D3_Eirr,

ErrorID=> Rel2D3_ErrID);
SMC_MovelinearRelative2D4 (*interpolation command 4%*)
Execute := Rel2D1_Active,

Position := Rel2D4_Pos,

Velocity := Rel2D4_Vel,

Acceleration := Rel2D4_ACC,
Deceleration := Rel2D4_DEC,

Jerk := Rel2D4_Jerk,

CoordSystem := Rel2D4_Coord,
BufferMode := Rel2D4 _Buffer,
TransitionMode := Rel2D4_Trans,
TransitionParameter := Rel2D4_Param,
AxesGroup = AxesGroup,

Done=> Rel2D4 _Done,

Busy=> Rel2D4 Busy,

Active=> Rel2D4_Active,
CommandAborted=> Rel2D4 ComdAbort,
Error=> Rel2D4 _Eirr,

ErrorID=> Rel2D4_ErrID);
SMC_MovelinearRelative2D5 (*interpolation command 5%)
Execute := Rel2D1_Active,

Position := Rel2D5_Pos,

Velocity := Rel2D5_Vel,

Acceleration := Rel2D5_ACC,
Deceleration := Rel2D5_DEC,

Jerk := Rel2D5_Jerk,

CoordSystem := Rel2D5_Coord,
BufferMode := Rel2D5_Buffer,
TransitionMode := Rel2D5_Trans,
TransitionParameter := Rel2D5_Param,

282



r%«ﬂé

AxesGroup = AxesGroup,

Done=> Rel2D5_Done,

Busy=> Rel2D5_ Busy,

Active=> Rel2D5_Active,
CommandAborted=> Rel2D5 ComdAbort,
Error=> Rel2D5_Eirr,

ErrorID=> Rel2D5_ErrID);

END_IF

7.5.4 Precautions

B When calling this command, the input parameter Positon cannot be set to 0.

B This command BufferMode does not support 0: Aborting.

7.6
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trigger

Mode selection
. 0: Three o'clock 0:BORDER
CircMode 1: center/end YES |0 1:CENTER MC_CIRC_MODE

point

\When CircMode
is BORDER,
AuxPoint is the
intermediate
point position;
\When CircMode
is CENTER,
AuxPoint is the
position of center
point.

e

AuxPoint o] - Positive/negative/0 ARRAY[0..1] OF LREAL

EndPoint End position No - Positive/negative/0 ARRAY[0..1] OF LREAL

Direction of
motion (valid

when CircMode

. . 0:CLOCKWISE
PathChoice |§ CENTE_R) YES [0 1-COUNTERCLOCKWISE MC_CIRC_MODE
0: clockwise

1:
counterclockwise

\elocity Target speed No - Non-negative LREAL

Acceleration Acceleration No - Positive value LREAL

Deceleration Deceleration No - Positive value LREAL

Jerk

0: Trapezoidal
acceleration and
Jerk deceleration |y pq g Olpositive LREAL
Positive: S-

shaped
acceleration and

deceleration

Coordinate
system
CoordSystem 0: Axis YES |0 0: ACS MC_COORD_SYSTEM
coordinate
system

Buffer mode

1: Buffer

2: low-speed
fusion between
adjacent
commands

3: Speed fusion
of the previous
command

4: Speed fusion
of the following
command

5: High-speed
fusion between
adjacent
commands

1: Buffered

2: BlendingLow
YES |1 3: BlendingPrevious MC_BUFFER_MODE
4: BlendingNext
5: BlendingHigh

BufferMode

Transition Curve
. Selection .
TransitionMode . o YES [0 0:TMNone MC_TRANSITION_MODE

0: no transition

curve inserted
TransitionParameter Retained YES O -
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parameters

OUTPUT

Done

Interpolation
motion finished

YES

FALSE

TRUE/FALSE

BOOL

Busy

Busy flag

YES

FALSE

TRUE/FALSE

BOOL

Active

In control, TRUE
when the
command is
executed

YES

FALSE

TRUE/FALSE

BOOL

CommandAborted

Termination of

Execution

YES

FALSE
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B Circular interpolation mode (CircMode)

There are two circular interpolation modes: three-point mode and center/endpoint mode, which
can be specified by CircMode. When CircMode is BORDER, AuxPoint is the middle point; when
CircMode is CENTER, AuxPoint is the center point.

@) Three-point mode (CircMode=BORDER)

Starting from the current position, perform circular interpolation that connects the middle point
AuxPoint(X, Y) and the endpoint EndPoint(X, Y). Linear interpolation from the starting point to the
endpoint is performed when thoes points are on the same line, or the middle point and endpoint
are at the same point, and the starting point and middle point are at the same point.

Intermediate
Y poin
7T N Endpoint
] x N Intermediate /.-
Endpoint- point_~7.:*
~ Starting point " L, .
- Starting pomt ii .
X X

(b) Circle mode/endpoint mode (CircMode=CENTER)

Starting from the current position, perform circular interpolation by connecting the EndPoint(X, Y)
with the arc specified by the center position AuxPoint(X, Y). The direction of rotation of the
circular arc is specified with PathChoice. Draw a full circle when the starting point and endpoint
are the same.

When the radius from the specified center position to the starting point is different from that to the
end point, circular interpolation will be performed by using the radius from the specified center
position to the starting point.
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Comcidence of starting |
pennit arelRETVapTN

| T

B Motion direction of circular interpolation (PathChoice)

This function is effective when CircMode is CENTER, and the direction of motion PathChoice is O:
CLOCKWISE and 1: COUNTERCLOCKWISE. The following figure shows the interpolation
trajectory where AuxPoint and EndPoint of two interpolated circular arcs are consistent, but the
direction of circular interpolation motion is opposite.

YA
Center Endpoint
Startin 1
g pomn > X
PathChoice= CLOCKWISE Path Choice= COUNTERCLOCKWISE

®  Handling of repeated triggering of function block

When a function block command is waiting for repeated triggering, the repeatedly triggered command
will be put into the motion buffer. The monitoring status of the function block is the running state of the
next command, and the running state of the previous command will not be monitored. During the
execution of the previous interpolation command, the next interpolation command starts to be
executed after the end of the previous one.

m  BufferMode (buffer mode selection)

The 2-axis circular interpolation command supports BufferMode, including 1: Buffered, 2:
BlendingLow, 3: BlendingPrevious, 4: BlendingNext and 5: BlendingHigh.

When this command is delivered, if BufferMode is 1:Buffered, the bufferd command will be
automatically started from the cycle when the currently executing command ends normally. If
BufferMode is 2:BlendingLow, the adjacent commands are blended at a low speed. If BufferMode is 3:
BlendingPrevious, the speed of the previous command will be blended. If BufferMode is 4:
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BlendingNext, the speed of the following command will be blended. If BufferMode is 5: BlendingHigh,
it indicates high-speed fusion between adjacent commands.

For details about the buffer mode of interpolation commands, please refer to_Buffer Mode Description
in the appendix.

®  Command stop

The MC_GroupStop command can be used to interrupt the interpolation command during the
execution of the axis group circular interpolation command. Each axis of the axis group decelerates
and stops along the arc interpolation motion track.
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SMC MoveCircularRelative2D

Execute

Busy |

Active

Done

CommandAborted

MC_GroupStop

Execute

Busy

Done

B
| y Command

| \ velocity curve

I
I
|
I
I

Actual speed

Interpolation combmed
axis velocity

curve | \
LY
Time
Intermediate
Y Trajectory stop
point
Endpoint
Starting point
-
X

®  CoordSystem
®  Specify the coordinate system for circular interpolation.
B Use the axis coordinate system (ACS).

B Timing diagram
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The following is a normal and error timing diagram when the circular interpolation command is

executed.

(1) Normal timing diagram

SMC MoveCircularRelative2D

Execute ——— —

Busy | I_A_l

Active

Done I

CommandAborted

Error

ErrorID 1620000

(2) Error pin timing diagram
During the execution of this command, if there are errors such as illegal parameters, 0: Unused
(unused axis) for an axis in the axis group, and illegal ID of each axis in the axis group, the call of
this command fails, with command output pin Error=True, and the error code ErrorID reports an
abnormal error value. Please refer to the appendix Error Code Description to obtain the cause of
the error. When the command input pin Execute goes low, all output pins revert to their Default

Values.
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X 1620000 ErrorID  16#0000 Y  Exror code

° After the error of the command is solved, it is necessary to trigger Execute again on the rising

edge to send the axis group interpolation command and carry out the absolute position interpolation
motion of the axis group.

7.6.3 Examples

B Action example
B Action introduction

The following example includes a linear interpolation command and a circular interpolation
command. After the interpolation command is executed, it will move to the target position.

Set BufferMode of the interpolation command as Buffered to buffer multiple motion commands.

In this example, when the output Active of the linear interpolation command 1 becomes TRUE,
the remaining interpolation commands 2-5 are executed.

B Action diagram
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vhA

1400

1000
800 | m—mp ——————— —, —
= b=
= g
g g
: :
W00 f——2 2 ©
|
S
4
J\h
o
0¥
300 11

The linear interpolation command 1 is executed to the position (300, 400), the linear interpolation
command 2 is executed to the position (300, 1000), the circular interpolation command 3 is
executed to the position (1100, 1000), the linear interpolation command 4 is executed to the
position (1100, 400), and the circular interpolation command 5 is executed to the position (1500,
800) in sequence.

B LD diagram program

The speed of each interpolation command is set to 100, the acceleration and deceleration are all 200,
the jerk is 5000, and the buffer mode is Buffered.

Description of Primary Variables

Variable Name
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AxisHomed BOOL FALSE If t_hls varlaple is TRUE, the return to the homing of each axis in the
axis group is completed.
Rel2D1_Exe BOOL FALSE The rising edge trigger variable of the circular interpolation command

sent by the axis group.

The variable of the Active pin of the circular interpolation command
Rel2D1_Active |BOOL FALSE [sent by the axis group. When this variable becomes TRUE, the axis
group executes the interpolation command.

(1) Set the IDs of combined axis and sub-axis in the axis group. When defining an axis group, you
need to define three axes in the axis group first, and match the IDs of the defined axis numbers
of the three axes with those of the combined axis and sub-axis in the axis group. See sections
0001 and 0002 below.

0001

MOVE MOVE WOVE
EN ENO EN ENO EN ENO

[oo=0_}—n OUT—{ AxisL.AGSID=0 D1=1_ N OUT—{ AisXAsID=1 1D2=2_ N OUT|—{ AxisY AxisiD=2

0002

MOVE MOVE MOVE
EN ENO EN ENO EN ENO|
1D0=0__}—IN OUTH{ AsesGroup.Asisinterp_[D=0 | [ID1=1_|—{IN OUTH{ AsesGroup.Axis¥X_ID=1_ | [ID2=2 N OUT—{ AxesGroup.AxisY_ID=2

(2) Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual, and the sub-
axis type as 50: EtherCAT_Position. Please refer to relevant sections for the usage of
SMC_AxisInit command.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to
enable the axes of the combined axis and two sub-axes of the axis group. See Sections 0004 to
0005.

0004
MC_Power0

MC_Power
! EN ENO
R I - R0 Siatus=TRUE |
[ PWRO_Enable=TRUE _gg[ZiCL LRI ay PWRO_Busy=TRUE ]
Error—PWRO_Em=FALSE |

ErroriD}—|PWRO_EmD=NC_ALW_NO_ERR |

0005

MC_Power1 MC_Power2
StartProg=TRUE MC_Power MC_Power
EN ENO EN ENO
[ AisX [=ads - staus —[ERECETCE U [ AdsY [=adis  status
[PUiR1_Enable=rrUE IREOCVSER IR o5, o 7 ) [PivR2 Enable=T=Uz INCORTNRWNIR i, 5,
Ermr—|F’WR1_Err-FALSE Ermr—‘F‘WRQ_Err- LSE
i”'ilﬂiﬂrwm ErmD=MC ALM NO ERR | X X . EmorlD—PWRZ FriN=MC: AIM NO FRR |

(4) Axis group enable. Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in
the axis group variables is FALSE, the axis group is enabled successfully. See Section 0006.
After the axis group is enabled successfully, invert AxesGroupDisabled and assign it to
GrpEnableStatus variable, see Section 0008.
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0006
MC_GroupEnable
MC_GroupEnable
EMN EMO
[Poes Group P Axes Group L= rpEnable1_Done=TRUE
GrpEnable1_Fxe=TRUE MISHGTH Busy—|GrpEnable1_Busy=FALSE
Error—{GrpEnable1_Ermr=FALSE |
ErrorlD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
ooos
MOWVE
EM EMNOC
|fxesGroup AxesGroupDisabled=FALSE |—<{IM oW S o nableStatus=TRUE

(5) After the two sub-axes in the axis group are enabled, if the home is not determined, perform
homing. W
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0012
SMC_MoveLinearRelative2D1
AND SMC_MoveLinearRelative2D
EM ouT| EM ENO
[PR0_Status=TRUE RN [PresGroup}* |axesGroup Y 12D 1_Done=TRUE |
[ReI2D1_Exe=TRUE gal=CEME Busy—[Rel2D1_Busy=FALSE
2_5i Rel?D1_Pos —Position Active—Rel2D1_Active=FALSE
E = Rel2D1_Vel=20000 —\Velocity CommandAborted—Rel2D1_ComdAborn=FALSE
[AdisHomed=TRUE S[IL] Rel2D1_ACC=50000 |—Acceleration Error—Rel2D1_Err=FALSE
Rel2D1_DEC=50000 —Deceleration ErrorlD—{Rel2D1_ErD=MC_ALM_NO_ERR |
Rel2D1_Jerk=200000 |—Jerk
Rel2D1_Coord=ACS [ —CoordSystem
Rel?D1_Buffer=Buffered —BufferMode
ST EA O S it VT ETR T e
Rel2D1_TransParam —TransitionParameter
0013 ) )
SMC_MoveLinearRelative2D2
SMC_MoveLinearRelativezD
EM EMNO
AxesGroup had AxesGroup Done —|ReI2D2_D0ne=FALSE
Rel2D1_Active=TRUE Execute Busy| 202 _|
Rel2D2_Pos—Position Ac’[ive—|ReI2D2 Active=FALSE
) FLEWETEIN VNS Ty T = s AR pReEEL T AT R 1 e
— | AL B AT e L e [Big7 AR TRk = -
iR, EC-2000 | Frecehsration — o Vgl y G el MES A M RIGE LEE
128154135 “Jerk:H00D }Jbrk:- |
_ LoordGystem
_ D T L hoifed D iy
_ ItansitionMode
‘Iransition! ‘ararnotor
0017

SMC_MoveCircularRelative2D1

SMC_MoveCircularRelative2D
EM

[AxesGroup]™~
Circ1_Mode=CEMNTER |—
Circ1_Aux|—
Circ1_End|—

[Circ1_Path=CLOCKWISE |

Circ1_Vel=20000

AxesGroup
Execute
CircMode
AuxPoint
EndPoint
PathChoice
Welocity

Circt Ace=sRAnon .

Arcalaratinn

—|Cir|:1_D0n =FALSE
| [Circ1_Active=FALSE

Active
CommandAborted—Circ1_Comdabort=FALSE |
Error—{Circ1_Err=FALSE |
ErrorlD—{Circ1_ErmD=MC_ALM_NO_ERR |

! -\- . -. .
Prdcedoration

Crired - Dy L0000
CArc L drk=200000
(irc1_tloord -AS
circ1, uiter 1 luifered
Girc1__l'rans S ITMRNone

|
(>oord3ystem

Ifluﬁnrrﬂndn -
- rransitionMode

1
1
Uk
i

) . N s - .
Circ? _frrans tdram | Transitionl tdrameter |
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HollySys

0018

SMC_MovelLinearAbsolute2D1

[AxesGroup|™

Rel2D1_Active=TRLE

Abs2D1_Pos

[Abs2D1_Vel=20000 |—|

[Abs2D1_Acc=50000 |

[Abs2D1_Dec=50000

[Abs2D1_Jerk=200000

[Abs2D1_Coord=ACS |

Abs201_Buffer=Buffered |—

SMC_MoveLinearAbsolute2D

EM EMNO|

AxesGroup Done

Execute

Position

Welocity CommandAborted|

Acceleration Errar]
F—Deceleration ErrorlD
F—Jerk

CoordSystem

BufferMode

Abs201_Trans=TMNone }—

[Abs2D1_Param

l_

TransitionMode
TransitionParameter

—BszD‘I_Done:FALSE

——Abs2D1_ComdAbor=FALSE |
—{Abs2D1_Ermr=FALSE |
—{Abs2D1_ErD=MC_ALM_NO_ERR |

0019

SMC_MoveCircularRelative2D2

EM

[RUE |4

LALG]

s

ST language program

Ayoc(roln

SMC_MoveCircularRelative2D

Description of Primary Variables

296



r%«i‘ld

Rel2D1_Exe BOOL FALSE

The rising-edge trigger variable of interpolation command 1 sent by
the axis group.
The variable of the Active pin of interpolation command 1 sent by the

Rel2D1_Active |BOOL FALSE |axis group. When this variable becomes TRUE, the axis group
executes the interpolation command.

() Set the IDs of joint and sub-axes in the axis group. Set the axis ID of the defined combined axis
Axisl, sub-axes AxisX and AxisY.
IF Switchl THEN
Axisl.AxisID:=0;
AxisX.AxisID:=1;
AxisY.AxisID:=2;
AxesGroup.Axisinterp_ID:=Axisl|.AxisID;
AxesGroup.AxisX_ID:=AxisX.AxisID;
AxesGroup.AxisY_ID:=AxisY.AxisID;
END_IF

(2) Set command motion parameters
IF FALSE = InitFlag THEN
(* Parameter setting of linear interpolation command 1 for relative position. Default Values for unset input
parameters *)
Rel2D1_Pos[0]:=300;
Rel2D1_Pos[1]:=400;
Rel2D1_Vel:=100;
Rel2D1_ACC:=200;
Rel2D1 DEC:=200;
Rel2D1_Jerk:=5000;
Rel2D1_Buffer:=Buffered;
(* Parameter setting of relative position linear interpolation command 2. Default Values for unset input
parameters *)
Rel2D2_Pos[0]:= 0;
Rel2D2_Pos[1]:=400;
Rel2D2_Vel:=100;
Rel2D2_ACC:=200;
Rel2D2_DEC:=200;
Rel2D2_Jerk:=5000;
Rel2D2_Buffer:=Buffered;
(* Parameter setting of circular interpolation command 3. Default Values for unset input parameters *)
Circl_Mode:= BORDER;
Circl_Aux [0] :=400;
Circl_Aux [1] :=400;
Circl_End [0] :=800;
Circl_End [1] :=0;
Circl_Path:= CLOCKWISE;
Circl_Vel:=100;
Circl_ACC:=200;
Circl_DEC:=200;
Circl_Jerk:=5000;

297



r%«i‘ld

Circl_Buffer:=Buffered;

(* Parameter setting of absolute position linear interpolation command 4. Default Values for unset input
parameters *)

Abs2D1 Pos[0]:= 1100;
Abs2D1_Pos[1]:=400;

Abs2D1 Vel:=100;

Abs2D1 ACC:=200;

Abs2D1 DEC:=200;

Abs2D1 Jerk:=5000;

AbsD1 Buffer:=Buffered;

Parameter setting of circular interpolation command 5. Default Values for unset input parameters *)
Circl_Mode:= CENTER,;

Circl_Aux [0] :=400;

Circl_Aux [1] :=0;

Circ1l_End [0] :=400;

Circl_End [1] :=400;

Circl_Path:= COUNTERCLOCKWISE;
Circl_Vel:=100;

Circl_ACC:=200;

Circl_DEC:=200;

Circl_Jerk:=5000;
Circl_Buffer:=Buffered;
InitFlag:=TRUE;

END_IF

3) Call SMC_AxisInit command to complete the axis initialization configuration of three axes in the
axis group. Set the axis type of axis combination to O: Virtual; set the axis types of axis group
AxisX/AxisY to 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to its command chapter.

4) Execute the MC_Power command to enable the three axes in the axis group.

IF StartPro THEN
MC_Power0(*Combined axis enable*)

Enable := PWRO_Enable,
Axis := Axisl,

Status=> PWRO0_ Status,
Busy=> PWRO_Busy,
Error=> PWRO_Err,
ErrorID=> PWRO_ErrID);

MC_Powerl((*Sub-axis AxisX Enable*)

Enable := PWR1_Enable,
AXxis := AxisX,

Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err,
ErrorID=> PWR21_ErrID);

MC_Power2 (*Sub-axis AxisY Enable*)
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Enable := PWR2_Enable,

AXxis = AXisY,

Status=> PWR2_Status,

Busy=> PWR2_Busy,

Error=> PWR2_Err,

ErrorID=> PWR2_ErrID);
END_IF

(5) Execute axis group enable
MC_GroupEnablel(
Execute := GrpEnable Exe,
AxesGroup = AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Etrr,
ErrorID=> GrpEnable_ErrorID);
GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(6) Execute the homing command of sub-axis in the axis group to determine the home. For the
usage MC_Home command, see its introduction chapter.
IF PWR1_Status THEN
MC_Homel(
Execute := Homel_Exe,
HomeMode := Homel Mode,
Velocity := Homel_Vel,
ApproachVelocity := Homel_AppVel,
Acceleration := Homel_Acc,
Deceleration := Homel Dec,
Jerk := Homel_Jerk,
Position := Homel_Pos,
Axis := AxisX,
Done=> Homel_Done,
Busy=> Homel_Busy,
Active=> Homel_ Active,
CommandAborted=> Homel Comd,
Error=>Homel Eirr,
ErrorID=> Homel_ErrID);
MC_Home2(
Execute := Home2_Exe,
HomeMode := Home2_Mode,
Velocity := Home2_Vel,
ApproachVelocity := Home2_AppVel,
Acceleration := Home2_Acc,
Deceleration := Home2_Dec,
Jerk := Home2_Jerk,
Position := Home2_Pos,
AXis := AXisY,

299



r%«i‘ld

Done=> Home2_Done,
Busy=> Home2_Busy,
Active=> Home2_Active,
CommandAborted=> Home2_Comd,
Error=>Home2_Eirr,
ErrorID=> Home2_ErrID);

END_IF

IF Homel Done AND Home2 Done THEN
AxisHomed:=TRUE;

END_IF

@) After the axis homing is completed, start executing the interpolation motion command. Execute
command 1. When Rel2D1_Active of command 1 is TRUE, commands 2-5 are sent sequentially.

IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus AND AxisHomed THEN
SMC_MovelinearRelative2D1 (*interpolation command 1*)

Execute := Rel2D1_Exe,

Position := Rel2D1_Pos,

Velocity := Rel2D1_Vel,

Acceleration := Rel2D1_ACC,

Deceleration := Rel2D1_DEC,

Jerk := Rel2D1_Jerk,

CoordSystem := Rel2D1_Coord,

BufferMode := Rel2D1_Buffer,

TransitionMode := Rel2D1_Trans,

TransitionParameter := Rel2D1_Param,

AxesGroup := AxesGroup,

Done=> Rel2D1 Done,

Busy=> Rel2D1_Busy,

Active=> Rel2D1_Active,

CommandAborted=> Rel2D1_ComdAbort,

Error=> Rel2D1_Err,

ErrorID=> Rel2D1_ErrID);
SMC_MovelinearRelative2D2(*interpolation command 2*)

Execute := Rel2D1_Active,

Position := Rel2D2_Pos,

Velocity := Rel2D2_Vel,

Acceleration := Rel2D2_ACC,

Deceleration := Rel2D2_DEC,

Jerk := Rel2D2_Jerk,

CoordSystem := Rel2D2_Coord,

BufferMode := Rel2D2_Buffer,

TransitionMode := Rel2D2_Trans,

TransitionParameter := Rel2D2_Param,

AxesGroup := AxesGroup,

Done=> Rel2D2_Done,

Busy=> Rel2D2_Busy,
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Active=> Rel2D2_Active,

CommandAborted=> Rel2D2_ComdAbort,

Error=> Rel2D2_Err,

ErrorID=> Rel2D2_ErrID);
SMC_MoveCircularRelative2D1 (*interpolation command 3*)

Execute := Rel2D1_Active,

CircMode := Circl_Mode ,

AuxPoint := Circl_Aux,

EndPoint := Circl_End,

PathChoice:= Circl_Path,

Velocity := Circl_Vel,

Acceleration := Circl_ACC,

Deceleration := Circl_DEC,

Jerk := Circl_Jerk,

CoordSystem := Circ1_Coord,

BufferMode := Circl_Bulffer,

TransitionMode := Circl_ Trans,

TransitionParameter ;= Circl_Param,

AxesGroup = AxesGroup,

Done=> Circl_Done,

Busy=> Circ1_Busy,

Active=> Circl_Active,

CommandAborted=> Circl_Abort,

Error=> Circl_Err,

ErrorID=> Circ1_ErrID);
SMC_MovelLinearAbsolute2D1(*interpolation command 4%*)

Execute := Rel2D1_Active,

Position := Abs2D1_Pos,

Velocity := Abs2D1 Vel,

Acceleration := Abs2D1_ACC,

Deceleration := Abs2D1_DEC,

Jerk := Abs2D1 Jerk,

CoordSystem := Abs2D1_Coord,

BufferMode := Abs2D1_Buffer,

TransitionMode := Abs2D1_Trans,

TransitionParameter := Abs2D1_ Param,

AxesGroup := AxesGroup,

Done=> Abs2D1 Done,

Busy=> Abs2D1_Busy,

Active=> Abs2D1_Active,

CommandAborted=> Abs2D1_ComdAbort,

Error=> Abs2D1_Eirr,

ErrorID=> Abs2D1_ErrID);
SMC_MoveCircularRelative2D2(*interpolation command 5%)

Execute := Rel2D1_Active,
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CircMode := Circ2_Mode ,
AuxPoint := Circ2_Aux,
EndPoint := Circ2_End,
PathChoice:= Circ2_Path,
Velocity := Circ2_Vel,
Acceleration := Circ2_ACC,
Deceleration := Circ2_DEC,
Jerk := Circ2_Jerk,
CoordSystem := Circ2_Coord,
BufferMode := Circ2_Buffer,
TransitionMode := Circ2_ Trans,
TransitionParameter ;= Circ2_Param,
AxesGroup = AxesGroup,
Done=> Circ2_Done,
Busy=> Circ2_Busy,
Active=> Circ2_Active,
CommandAborted=> Circ2_Abort,
Error=> Circ2_Err,
ErrorID=> Circ2_ErrID);

END_IF

7.6.4 Precautions

B When the starting point and endpoint are the same, an exception will occur that the starting point and
end point of circular interpolation are the same.

m  BufferMode (buffer mode selection) in this command does not support 0: Aborting.

7.7 MC_GroupSetOverride (Set Axes Group Override

Factors)

This command sets the speed, acceleration/deceleration and jerk scale factor of the combined axis in
the axis group, which can increase or decrease the running speed, acceleration/deceleration and jerk of
the combined axis according to the set ratio.
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MZ_GroupSetCverride
—EN EMNO—
—AxesGroup Enabled—
—Enable Busy—
—VelFactor Error—
—AccFactor ErrorD—
—JerkFactor
7.7.1 Parameter
Parameter . - Empty or [Default
Type Title Description Not Value Scope Data Type
IN_OUT AxesGroup|Axis group name No - - AXES_GROUP_REF
Enable Enable No - TRUE/FALSE |BOOL
VelFactor fé}he speed scaling factor in -\ o 100 0 ~ 500 LREAL
INPUT AccFactor Acceleration and deceleration VES 100 0 ~ 500 (non- LREAL
scale factor, in 1% zero)
JerkFactor [is the jerk scale factorin 1% [YES 100 ge~r05)oo (non- LREAL
Enabled [Setting succeeded No - TRUE/FALSE [BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSE |BOOL
Error Command error flag YES FALSE TRUE/FALSE [BOOL
ErrorlD Command error code YES 0 - SMC_ERROR

7.7.2 Functions

This command can increase or decrease the running speed, acceleration and deceleration of the axis
group according to the set scale factor. The details of this command are as follows:

(1) This command overrides the target speed of the axis group, and can change the target speed
during the movement of the axis group. The commands that can be changed are as follows:

o SMC_MovelinearAbsolute2D
o SMC_MoveCircularRelative2D
o SMC_MovelinearRelative2D
(2) The unit of override scaling factor is [%].
o Target speed after change = currently executed speed x speed scale factor;

o Changed acceleration/deceleration = current acceleration/deceleration x scale factor of
acceleration/deceleration;

o Changed jerk = current jerk x jerk scale factor.

€)) When the target speed after override is greater than the maximum speed, the running speed of
the axis group is the maximum speed. The same applies to acceleration/deceleration and jerk.

4) When Enable is TRUE, the function block continues to set the override of scale factor. When
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Enable is FALSE, the axis group keeps the override scale factor value set last time for motion.
B Function block timing diagram

(1) Override setting of SMC_ MovelLinearAbsolute2D (2-axis absolute position interpolation
command)

When Enable is TRUE, Busy and Enabled are immediately TRUE; when Enable is FALSE, Busy
and Enabled are immediately FALSE. The timing diagram that uses override command in
SMC_MovelLinearAbsolute2D (axis 2 absolute position interpolation command) is as follows.
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(2) Error timing diagram

When an exception occurs during the execution of this command, Error becomes TRUE and
Enabled and Busy become FALSE. After the error is cleared, Error becomes FALSE and Enabled
and Busy become TRUE. The timing diagram is shown below.
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Enable

VelFactor 100 X 200 XX 50
1 |

AccFactor 100 X 200 X | 50
| |

JerkF actor 100 X 200 X l 50
| 1
[7 |
Busy |
Enabled | | :
- [
Error |
|

ErroddD 1620000 X Error code X 1620000

3) Restart and multiple start commands

The input of this command is Enable type. When Enable is TRUE, the function block runs all the
time. When there is an MC_GroupSetOverride command being executed and other
MC_GroupSetOverride commands are started, the later-executed command will be processed
first.

7.7.3 Examples

Set up MC_GroupSetOverride example program to set the override value of axis group motion
parameters.

Description of Primary Variables

Title Data Type Initial Value|Notes

AXisGrp AXES_GROUP_REF \Variable name of axis group

StartOverride BOOL FALSE Change to TRUE at the start of override execution
BusyOverride |BOOL FALSE Change to TRUE at override
EnabledOverride|BOOL FALSE Change to TRUE when override is successful
ErrorOverride  |BOOL FALSE Change to TRUE in case of command error

® LD diagram program

The ladder diagram is used to build the program, and the input parameters VelFactor, AccFactor and
JerkFactor are all 300. Execute the SMC_MoveLinearAbsolute2D command to control the axis group
for motion. Set Enable of MC_GroupSetOverride to TRUE, and the speed, acceleration/deceleration
and jerk of the axis group are all values after overriding. The example program is as follows:

(1) Initialize and enable the axis group. Set the IDs and types of X, Y and combined axes
respectively. Set the combined axis type as a virtual axis. Then enable the axis group. After
enabling, send SMC_MovelLinearAbsolute2D command to the axis group. The rising edge
triggers the control axis group to run with 2-axis absolute position interpolation command. For
specific usage, please refer to the section of SMC_MoveLinearAbsolute2D command.

(2) Keep the Enable pin of MC_GroupSetOverride at high level to set the override parameters.
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® ST language program

(1) Initialize and enable the axis group. Set the IDs and types of X, Y and combined axes
respectively. Set the combined axis type as a virtual axis. Then enable the axis group. After
enabling, send SMC_MovelLinearAbsolute2D command to the axis group. The rising edge
triggers the control axis group to run with 2-axis absolute position interpolation command. For
specific usage, please refer to the section of SMC_MovelinearAbsolute2D command.

(2) Keep MC_GroupSetOverride at high level to set the override of motion parameters.
MC_GroupSetOverridel(
Enable := StartOverride,
VelFactor := 300,

AccFactor := 300,
JerkFactor := 300,

Axis := Axis0,
Enabled=>EnabledOverride,
Busy=>BusyOverride,
Error=>ErrorOverride,
ErrorID=>ErrorID);

7.7.4 Precautions

B When using this command for override setting, if the maximum speed of the axis group is exceeded,
the maximum speed will be taken as the running speed.

B This command has no effect on the encoder axis.

B For a command that this command is invalid, Enabled will remain TRUE even if the "Enabled" of the
command is set to TRUE.

B This command is only valid for the combined axis in the axis group.

7.7.5 Reference

B For axis group motion commands, refer to the section of SMC_MoveLinearAbsolute2D command.

B For error codes, please refer to the appendix Functional Block Error Codes.
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7.8 SMC_GroupSetDynamicLimits (Set Axes Group

Dynamic Parameter Limits)

This command sets the limit values of the axis group motion parameters.

SMC_GroupSetDynamicLimits
—{EM EMO—
2 axesGroup Donel—
—Execute Busy—
—Max\elacity Errar—
—{MaxAcceleration ErrorlDi—
—{MaxDeceleration
—{Maxlerk
7.8.1 Parameter
Parameter Type[Name Description Empty or Not|Default Value|Scope Data Type
IN_OUT AxesGroup AXis group name No - - AXIS_REF
Execute Rising edge trigger No - TRUE/FALSEBOOL
MaxVelocity Maximum speed YES 1E100 Positive/0 LREAL
INPUT MaxAcceleration|Maximum acceleration|YES 1E100 Positive value[LREAL
MaxDeceleration|Maximum deceleration|YES 1E100 Positive value[LREAL
MaxJerk Maximum jerk YES 1E100 Positive value|LREAL
Done Completed YES FALSE TRUE/FALSE|BOOL
OUTPUT Busy Busy flag YES FALSE TRUE/FALSE|BOOL
Error Command error flag |YES FALSE TRUE/FALSEBOOL
ErrorlD Command error code [YES 0 - SMC_ERROR

7.8.2 Functions

This command sets the limit values of axis group motion parameters.

B Command function details

1)

Input parameter latch

The rising edge triggering of this command is valid. When executing the rising edge of input,
latch the IDs of the combined axis and two sub-axes of the input/output parameter AxesGroup,
as well as the values of input parameters MaxVelocity, MaxAcceleration, MaxDeceleration and
MaxJerk. During command execution, modifying the latched parameters is invalid until another
rising edge triggers this command.

Functional details

(@)

After the limit values of axis group motion parameters are set, the motion parameter of the axis
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group motion command takes the minimum value of its own motion parameter and the set limit
parameter.

The command is triggered twice by the rising edge, and different values of MaxVelocity,
MaxAcceleration, MaxDeceleration and MaxJerk are set for each trigger. Set the maximum
motion parameters as shown in the following figure:

Jotion command velocity= Limit velocity Max Velocity Motion command velocity< Limit velocity Max Velocity

Execute 4\" | .
Busy B i M

Done

Max V2 | o e e e e e e e — —
Velocity

|
|
! Actual motion
| ll command velocity

B I |
0 S iz >
I

Max_V1

Time

Max_Accl

Max Ao e — e ] e e e e — —
Acceleration Aol |

Max Decl |f——=——
Deceleration

Max_Dec? f———— A==
Jerk

Max_Jerkl | ————

Max Jerk? f————=———————————

In the above figure, VO is a command speed of the motion command, AccO is a command
acceleration of the motion command, DecO is a command deceleration of the motion command,
and JerkO is a command jerk of the motion command.

At time t1, the maximum speed MaxVelocity is successfully set (MaxVelocity= Max_V1).
MaxVelocity is less than the combined axis command velocity VO of the axis group motion
command. The maximum speed during the running of the axis group motion command is
MaxVelocity, and the axis group motion command slows down. Meanwhile, Max_Accl,
Max_Decl and Max_Jerk1 are the set limit values of other motion parameters respectively.

At time t2, the maximum speed MaxVelocity is successfully set again, and MaxVelocity=Max_V2.

309



r%ai‘ld

MaxVelocity is greater than the speed VO of the axis group motion command. The axis group
motion command takes the self-set command speed as the actual running speed, and the axis
group motion command increases. Meanwhile, Max_Acc2, Max_Dec2 and Max_Jerk2 are the

set limit values of other motion parameters respectively.
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7.8.3 Examples

Set up SMC_GroupSetDynamicLimits sample program to set the limit values of axis group motion

parameters.

B Action example

(1) Execute the interpolation motion command SMC_MovelinearRelative2D. The speed in this
command is set as 20000, with acceleration and deceleration of 20,000 and jerk of 500,000 to
control the movement of axis group.

(2) Execute the SMC_GroupSetDynamicLimits command and set the motion parameter limit
MaxVelocity to 10000, MaxAcceleration and MaxDeceleration to 20000, and MaxJerk to 50000.

® LD diagram program

Examples of Primary Variables

. . Initial

Variable Name |Variable Type Value Notes

AxesGroup AXES_GROUP_REF|- AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group

AXISX AXIS_REF - Axis variables of sub-axis X in axis group

AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE_, the axes in the axis group are ready to
perform the axis enabling operation.
Variables whose Sub-axis-axis X enable is successful. When the

Powerl_Status [BOOL FALSE Sub-axis X is enabled successfully, this variable becomes TRUE.
Variables whose Sub-axis-axis Y enable is successful. When the

Power2_Status - BOOL FALSE Sub-axis Y is enabled successfully, this variable becomes TRUE.
Variable for successful combination of axes enabling. This variable

Power0_Status - BOOL FALSE becomes TRUE when the combined axis is enabled successfully.

GrpEnableStatus(BOOL TRUE  When this variable is TRUE, the axis group is enabled.
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0001
WMOVE MOVE WMOVE
E ENOQ| E! ENO EN ENOY
D0=0_}—IN OQUT—{ Axisl AxisID=0 101=1_}—{IN OUT}—{ AxisK AxisID=1 D2=2_}—{IN OUT}{ AxisY AxisID=2

0002
MOVE MOVE MOVE
EN ENO| EMN ENO EN ENO
ID0=0_}—IN OUT—{ AxesGroup Axisinterp_ID=0 | [ID1=1 <IN OUT{ AxesGroup Axis¥_ID=1 | [ID2=2 |—IN OUT—{ AxesGroup AxisY_ID=2

Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual and the Sub-
axis type as 50: EtherCAT_Position. Please refer to relevant chapters for the usage of
SMC_Axislnit command.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to
enable the axes of the combined axis and two sub-axes of the axis group. See Sections 0004 to
0005.

0004
MC_Powerd

[StartProg=TRUE MC_Power
I EN ENO

[Axsl [“Haxis SO PR _Status=TRUE
PWRO_Enable=TRUE SISIEWCUNN- BN B PWRO_Busy=TRUE
Error—PWR0_Em=FALSE

ErrorD—PWRO_ErD=MC_ALM_NO_ERR |

0005

MC_Pawerd MC_Power2
[StartProg=TRUE MC_Power WMC_Power
* EN ENO EN ENO)
[(AnisX_*{axis SEEISE PWR1_Status=TRUE [(AdsY =™ auis Status 2_Status
(PR 1 Enable=TRUE SN SNV o 1 s/=TRUE | [PuiR2_Enabiz=Tru= ERIZIERRNNE o7 pus/=TRUE |
Error—PWR1_Em=FALSE Error—PWR2_Err=FALSE |
iw”iﬂrwm EmMD=NGC ALM NO ERR | ErrorlDPWR2 Frin=0: AIM NO FRR |

4) Axis group enable. Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in
the axis group variables is FALSE, the axis group is enabled successfully. See Section 0006.
After the axis group is enabled successfully, reverse AxesGroupDisabled and assign it to
GrpEnableStatus variable.

0006
MC_GroupEnable
MC_GroupEnable
EM EMO
[fxesGroupAxesGroup LY o nEnablel_Done=TRUE
GrpEnable1_Exe=TRUE Execute Busy—GrpEnable1_Busy=FALSE
Errar—{GrpEnable1_Err=FALSE |
ErrorD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
0oos
MOVE
EM EMNO
[fxesGroup AxesGroupDisabled=FALSE |—<{IM o[ Wpy S = napleStatus=TRUE
(5) In Section 0009, after each axis in the axis group and the axis group are enabled, trigger the

relative position interpolation motion command to control the movement of the axis group.
Please refer to relevant chapters for the usage of SMC_MovelLinearRelative2D command.
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0009
SMC_MovelinearRelative2D1
AMD SMC_MovelinearRelative2D
EMN ouT ENO
B TN e hopae Avasfaptinl S trae Lou e AT |3 i Sen 0o G e ] - e
Rel2)1_Exe==TRUE 1l xecute: (NVEVI Fel20)1 _Busy=TRUIZ atus==T] 1M1
|Rel2D1_Pos| !Position YT e 12D 1 Active=TRUE Nz =
12el20)1_Vel=20000 Welocity Cormmandiboried  [{el201_ ComdAbori=1ALSL: N3
el ACC: 50000 FAcceleration Firror—I14elZ1 )i 1AL 3H5L:
Rel2D1_DEC=50000 Deceleration ErrorlD—Rel2D1_ErlD=MC_ALM_NO_ERR |
Rel2D1_Jerk=200000 Jerk
Rel2D1_Coord=ACS CoordSystem
Rel2D1_Buffer=Buffered BufferMode
TranshladasT MM ane b, [TronstianMode @ w0 s
m]w [Bel201_TransParam|—|TransttionParameter 'il it
(6) In section 0021, execute the SMC_GroupSetDynamicLimits command to set the limit value of
axis group motion parameters.
0021

SMC_GroupSetDynamicLimits

[AxesGroup ™

EM
AxesGroup
Execute
Max\elocity

Dyn_MaxJerk=50000 |—

Maxlerk

SMC_GroupSetDynamicLimits

Maxacceleration
MaxDeceleration

ENOC

oIS Dyn_Done=TRUE |
Busy
Errnr—|Dyn_Err= FALSE

ErrorlD —|Dyn_ErrID=r-1C_ALh-1_NO_E RR |

B ST language program

Description of Primary Variables

. . Initial

Variable Name |Variable Type Value Notes

AxesGroup AXES_GROUP_REF|- AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group

AXISX AXIS_REF - Axis variables of sub-axis X in axis group

AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.
\Variables whose Sub-axis-axis X enable is successful. When the

Power0_Status  [BOOL FALSE Sub-axis X is enabled successfully, this variable becomes TRUE.
Variables whose Sub-axis-axis Y enable is successful. When the

Powerl_Status - BOOL FALSE Sub-axis Y is enabled successfully, this variable becomes TRUE.
Variable for successful combination of axes enabling. This variable

Power2_Status - |BOOL FALSE becomes TRUE when the combined axis is enabled successfully.

GrpEnableStatus[BOOL TRUE |When this variable is TRUE, the axis group is enabled.

GrpEnablel_Exe[BOOL FALSE [Axis group enable rising edge trigger variable.

AxisHomed BOOL FALSE If t_hls varlal_)Ie is TRUE, the return to the origin of each axis in the
axis group is completed.

Rel2D1 Exe BOOL FALSE Rlsllng-edge trigger variable of the relative interpolation command

— delivered.

Rel2D1_Vel BOOL FALSE \Variable corre_spondlng to the input speed of relative interpolation
command delivered. .

Dyn_Exe BOOL FALSE [Rising edge trigger variable of motion parameter limit command.

InitFlag BOOL FALSE If this variable is TRUE, the initialization parameter setting is
completed.
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(1) Set the IDs of combined axis and sub-axes in the axis group. Set the axis ID of the defined
combined axis Axisl, sub-axes AxisX and AxisY.

IF FALSE=InitFlag THEN

Axisl.AxisID:=0;

AxisX.AxisID:=1;

AXisY.AxisID:=2;

AxesGroup.Axisinterp_ID:=Axisl|.AxisID;

AxesGroup.AxisX_ID:=AxisX.AxisID;

AxesGroup.AxisY_ID:=AxisY.AxisID;
Dyn_MaxVel:=10000; (*speed limit *)
Dyn_MaxAcc:=20000; (* acceleration limit *)
Dyn_MaxDec:=20000; (*deceleration limit *)
Dyn_MaxJerk:=50000; (*jerk limit *)

InitFlag:=TRUE;
END_IF

(2) Call SMC_AxisInit command to complete the axis initialization configuration of three axes in the
axis group. Set the axis type of axis combination to O: Virtual; set the axis types of axis group
AxisX/AxisY to 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to its command chapter.

3) Execute the MC_Power command to enable the three axes in the axis group.

IF StartPro THEN
MC_Power0(*Combined axis enable*)

Enable := PWRO_Enable,

Axis := Axisl,

Status=> PWRO0_Status,

Busy=> PWRO_Busy,

Error=> PWRO_Err,

ErrorID=> PWRO_ErrID);
MC_Powerl((*Sub-axis AxisX enable*)

Enable := PWR1_Enable,

AXis := AxisX,

Status=> PWR1_Status,

Busy=> PWR1_Busy,

Error=> PWR1_Err,

ErrorID=> PWR21_ErrID);
MC_Power2 (*Sub-axis AxisY enable?*)

Enable := PWR2_Enable,

AXxis = AXisY,

Status=> PWR2_Status,

Busy=> PWR2_Busy,

Error=> PWR2_Err,

ErrorID=> PWR2_ErrID);
END_IF

(4) Execute axis group enable.
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MC_GroupEnablel(

Execute := GrpEnable Exe,

AxesGroup = AxesGroup,

Done=> GrpEnable_Done,

Busy=> GrpEnable_Busy,

Error=> GrpEnable_Etrr,

ErrorID=> GrpEnable_ErrorID);

GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(5) After the axis and axis group enable is completed, execute the interpolation command of axis
group.
IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus THEN
SMC_MovelinearRelative2D1(
Execute := Rel2D1_Exe,
Position := Rel2D1_Pos,
Velocity := Rel2D1_Vel,
Acceleration := Rel2D1_ACC,
Deceleration := Rel2D1 DEC,
Jerk := Rel2D1_Jerk,
CoordSystem := Rel2D1_Coord,
BufferMode := Rel2D1_Buffer,
TransitionMode := Rel2D1_Trans,
TransitionParameter ;= Rel2D1_Param,
AxesGroup := AxesGroup,
Done=> Rel2D1 Done,
Busy=> Rel2D1_Busy,
Active=> Rel2D1_Active,
CommandAborted=> Rel2D1_ComdAbort,
Error=> Rel2D1_Err,
ErrorID=> Rel2D1_ErrID);
END_IF

(6) Execute the SMC_GroupSetDynamicLimits command to complete the motion parameter limit

setting.

SMC_SetGroupDynamicLimits1(

Execute := Dyn_Exe,

MaxVelocity := Dyn_MaxVel,

MaxAcceleration := Dyn_MaxAcc,

MaxDeceleration := Dyn_MaxDec,

MaxJerk := Dyn_MaxJerk,

AxesGroup = AxesGroup,

Done=> Dyn_Done,

Busy=> Dyn_Busy,

Error=> Dyn_Etrr,

ErrorID=> Dyn_ErrID);

Observe the motion parameter curve of the interpolation motion command. During 0~t1, the motion
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parameters of the interpolation command are not limited, and the actual running speed of the interpolation
command reaches the set command speed; after t1, the motion parameter limit set by the
SMC_GroupSetDynamicLimits command takes effect, and the interpolation command speed is

decelerated to the speed limit value. The diagram of limited interpolation closing axis motion parameters is
as follows:

Command motion parameters

A

WVeld —
Set paramete%'s
A\
|
Vell mF==—=—-— —_———
|
|
0 |
i ol
| Time
Acch —I\\
Acel mF———-— + -
I
0 : >
T
DecO —l\ e
Decl m———-— JI- -
-
0 : Time
JerkD
Jerkl m————
0 L >
tl Time

Vel0, Acc0, Dec0 and Jerk0 are the command speed, acceleration, deceleration and jerk of the
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7.9 SMC_GroupCornerSpeedLimits (Set Axes Group

Corner Speed Limits)

This command sets the corner speed limit parameters during the movement of the axis group to

reduce the motion impact at non-smooth corner joints.

SMC_GraunComerSpeedl imifs]

{EN ENOt

AxesGroup Done
. sfe E‘LEH’"I rfn I .
tDecAngle [ErrcrJ :

7.9.1 Parameter

Parameter o et Empty or |Default
Type |T|tle Description Not Value Scope
IN_OUT AxesGroup Axis group name No
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The critical deceleration angle DecAngle can limit the velocity at the junction of axis group motion
commands, and the critical stop angle DecAngle limits the velocity at the junction of axis group
motion commands to 0. The critical deceleration angle DecAngle is less than or equal to the
critical stop angle DecAngle.

3) Function description

Set the corner velocity limit parameters during the movement of the axis group, and the velocity
at the joint of the interpolation motion command of the axis group is limited to reduce the motion
impact at the non-smooth corner joint.

As shown in the following figure, for the speed curve at the junction of two interpolation
commands, the speed of the first interpolation command is taken as the velocity at the junction of
the two commands.

y
Interpolation
. . J | | n_:r\rr!m-:nr!__j . -"’"'..’..l
[atarsolation _— ”

command 1 _~%n=angi=a

ity Velox

Time
In the above figure, interpolation motion command 2 is set to be fused at the velocity of interpolation

command 1, i.e. the starting point speed of the second interpolation command is set as the command
speed of interpolation command 1.

If the set critical deceleration angle and critical stop angle are greater than the turning angle a
between the two commands, the connecting speed between the two commands is not limited, and the
velocity curve is shown as the red speed curve;

If the set critical deceleration angle is less than the turning angle a between the two commands, and
the critical stop angle is greater than the turning angle a between the two commands, the connection
velocity between the two commands is limited, and the velocity curve is shown as the orange velocity
curve;

If the set critical deceleration angle and critical stop angle are both smaller than the turning angle a
between the two commands, the connection velocity between the two commands is limited, and the
velocity at the connection point is 0. The green velocity curve is shown in the velocity curve.

B Timing diagram

(1) Normal timing diagram
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B — — Execut
|

g — —— Don

15?’\—-‘—4—_, - e B

of En

D 1620000 Error

(2) Error pin timing sequence

When this command is executed, if errors such as illegal parameters and illegal axis parameters
in the axis group occur, the call of this command fails, with command output pin Error=True and
error code ErrorID reporting an abnormal error value. Please refer to the appendix Description of
error codes to obtain the cause of the error. When the command input pin Execute goes low, all
output pins revert to their Default Values.

SMC GroupCornerSpeedLimits

Execute

Busy

Done

Error

) = o
1830000 ErrodIr 15#0000 X Error code

° When the abnormal situation of the command is solved, it is necessary to trigger Execute again

on the rising edge and start the SMC_SetGroupCornerSpeedLimits function block to complete the setting
of corner speed limit parameters of the axis group.

7.9.3 Examples

B Action example
B Action introduction

Execute SMC_GroupCornerSpeedLimits command to set the corner speed limit parameters of
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the axis group.

The following example executes 4 linear interpolation commands.

In this example, the buffer mode BufferMode of the linear interpolation command 1 is set to
Buffered. The buffer modes of the remaining three interpolation commands are 3: velocity fusion
of the previous command, 4: velocity fusion of the next command and 5: high-velocity fusion
between adjacent commands.

In this example, when the output Active of the linear interpolation command 1 becomes TRUE,
the remaining interpolation commands 2-4 are executed.

m Schematic Diagram of Action

1O f——————————— =
‘a2
go | — — & A . __,-'_
'-:2" | Command 3 a3
F L |
S <t
R 7 a1 =
O I =
0 pFp———(f——r————— g
.\| | o
> | v
&
6@* | |
8) | |
0 ¥ . ' -
300 500 1000 X

The linear interpolation command 1 reaches the position (300, 400), the linear interpolation command
2 reaches the position (500, 800), the linear interpolation command 3 reaches the position (1000, 1100),
and the linear interpolation command 4 reaches the position (1000, 0) in this order.

The break angle al of interpolation command 1 and 2 is about 10°, the break angle of interpolation
command 2 and 3 is 32°, and the break angle of interpolation command 3 and 4 is 121°.

Run SMC_GroupCornerSpeedLimits to set the corner velocity limit parameters of the axis group. Set
the deceleration angle DecAngle to 20° and the stop angle StopAngle to 60°.

B LD diagram program

Description of Primary Variables

Variable Name |Variable Type {? e Notes
alue
AxesGroup AXES_GROUP_REF|- AXis group name
AXisl| AXIS_REF - Axis variables of combined axis in axis group
AXisX AXIS_REF - Axis variables of sub-axis X in axis group
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AXISY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.

Variables whose Sub-axis-axis X enable is successful. When the

Powerl_Status [BOOL FALSE Sub-axis X is enabled successfully, this variable becomes TRUE.
\Variables whose Sub-axis-axis Y enable is successful. When the
Power2_Status - BOOL FALSE Sub-axis Y is enabled successfully, this variable becomes TRUE.
\Variable for successful combination of axes enabling. This variable
Power0_Status - BOOL FALSE turns to TRUE when the combined axis is enabled successfully.
GrpEnableStatus(BOOL TRUE |When this variable is TRUE, the axis group is enabled.
AxisHomed BOOL FALSE \Variable for axis homing completion. If this variable is TRUE, the

return to the home each axis in the axis group is completed.

The variable sent by the axis group relative to the Active pin of
Rel2D1_Active |BOOL FALSE [interpolation command 1. When this variable becomes TRUE, the
axis group executes the interpolation command.

(1) Set the IDs of joint and sub-axes in the axis group. When defining an axis group, you need to
define three axes in the axis group first, and match the IDs of the defined axis numbers of the
three axes with those of the combined and sub-axes in the axis group. See sections 0001 and
0002 below.

0001

MOVE MOVE WOVE
EN ENO) EN ENO EN ENO)

[oo=0_}—n OUT|—[ AxisL.AGSID=0 D1=1_ N OUT|—{ AKX AsID=1 D2=2_ N OUT|—{ AxisY AxisiD=2

0002

MOVE MOVE MOVE
EN ENO EN ENO EN ENO
1D0=0__}—IN OUT{ AxesGroup.Axisinterp_[D=0 | [ID1=1_|—{IN OUT{ AxesGroup.Axis¥_ID=1 | [ID2=2 |IN OUT—{ AxesCGroup.AxisY_ID=2

(2) Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual and the Sub-
axis axis type as 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to its sections.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to
enable the axes of the combined axis and two sub-axes of the axis group. See Sections 0004 to
0005.

0004
MC_Power0

IStartProg=TRUE MC_Power
I EMN ENO

s BCITLI M P\\/R_Status=TRUE
PWRO_Enable=TRUE SISIEMCSNN- TR B PWRO_Busy=TRUE
Error—PWR0_Em=FALSE

ErroriD}—|PWRO_EmD=NC_ALW_NO_ERR |

0005
MC_Power1 MC_Power2
[StartProg=TRUE MC_Power MC_Power
[AEX s Stans— IENEETEETIEY [0V Jracs  Status|—[EUEPRSETETIEY
(iR Enable=TruE NN o, 5, —rrue | [PiR2 Enable=True BRI o, o5, T |
Error—PWR1_Err=FALSE | Error—PWR2_Err=FALSE |
iw”iﬂrwm EmMD=MC ALM NO ERR | X R . EmorDHPWR2 FriD=MC AIM NO FRR |

4) Axis group enable. Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in
the axis group variables is FALSE, the axis group is enabled successfully. See Section 0006.
After the axis group is enabled successfully, invert AxesGroupDisabled and assign it to
GrpEnableStatus variable, see Section 0008.
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0006
MC_GroupEnable
MC_GroupEnable
EMN EMO
[Poes Group P Axes Group L= rpEnable1_Done=TRUE
GrpEnable1_Fxe=TRUE MISHGTH Busy—|GrpEnable1_Busy=FALSE
Error—{GrpEnable1_Ermr=FALSE |
ErrorlD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
ooos
MOWVE
EM EMNOC
|fxesGroup AxesGroupDisabled=FALSE |—<{IM oW S o nableStatus=TRUE

(5) After the two sub-axes in the axis group are enabled, if the home is not determined, perform
homing action. When homing is complete, the homing completed variable AxisHomed is set to
TRUE. See Section 0009-0011.

0009
MC_Home1
MC_Home
EN ENO)|
[AsX ™ ds YOI et Done=TRUE ]
IO Execute Busy—Home1_Busy=FALSE
- : J Home1 Mode=35 —HomeMode Active—Home1_Active=FALSE
[PWR1_Stalus-TRUE gl ouT Home1_Vel=1000 |—{Velocity CommandAborted—Home1 Comd=-FALSE
|N1 Home1_AppVel=100 +—ApproachVelocity Error—Home1_Emr=FALSE
Home1_Acc=5000 (—Acceleration ErrorlD—{Homel_ErmD=MC_ALM_NO_ERR |
Home1_Dec=5000 |—Deceleration
Home1_Jerk=10000 +—Jerk
Homel1_Pos=0 }—|Position
0010
MC_Home2
MC_Home
EMN ENO
- [Tawiey 1 avie .. R Nnnal PRS- . MU A
= S T —— Bnsd_Tnmes Frerral
Active}—Home2_Activ FALSE —= | DUTl—)—l | Home?_Mode=35 |—!Hor:r1el'\ilode
\d.Aborted‘—HomEQ_ComﬁFALSE : ! o -Home2_Vel=1000 —_\felnciry Commar

L= [

0011

AND AxisHomed=TRUE
EM ouT I

(6) In section 0024, execute the SMC_GroupCornerSpeedLimits command to set the corner
velocity limit parameters.
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0024

SMC_GroupCorner3peedLimits

EM

[Axes Group}=
Cor_Exe=TRUE
CorDecAngle=20 |—

[ CorStopAngle=60 |

AxesGroup
Execute
DecAnagle
StopAngle

SMC_GroupCornerZpeedLimits
EMNO
Daone
Busy
Errar
ErrorlD

Cor_Done=TRUE
Cor_Busy=FALSE
—|Cnr_Errnr: FALSE

L [Cor_ErmMD=MC_ALM_NO_ERR |

(7)

In section 0011, after the axis homing is completed, start executing the interpolation motion
command. Execute command 1. When Rel2D1_Active of command 1 is TRUE, commands 2-4
are sent in sequence. See paragraphs 0012-0014 and 0018 below.

0012

SMC_MovelinearRelative2D1

EN

T
AxisHomed=TRUE

EN
AxesGroup
Execute
Position
Velocity
Acceleration
Deceleration
Jerk

[Axes Group} ™
Rel2D1_Posi—
Rel2D1_Vel=100 |+
Rel2D1_ACC=1000 |—
Rel2D1_DEC=1000 |—
Rel2D1_Jerk=5000 [—
Rel2D1_Coord=ACS
Rel2D1_Buffer=Buffered

BufferMode

[Rel2D1_TransMode=TMNone

[Rel2D1_TransParam

SMC_MovelLinearRelativeZD

CoordSystem

TransitionMode
TransitionParameter

ENO

Done

Busy

Active
CommandAborted
Error|

ErroriD

|—Rel2D1_ComdAbori=FALSE
Rel2D1_Er=FALSE |
Rel2D1_EmMD=-MC_ALW_NO_ERR |

0013

SMC_MovelinearRelative2D2

Rel2D2_Vel=200 I—

[Rel2D2_ACC=1000 |
[Rel2D2_DEC=1000 |}—
Rel2D2_Jerk=5000 ||

L

[Rel2D2_Buffer=BlendingPrevious |—

-
—

SMC_MovelinearRelative
EM
AxesGroup
Execute
Position
Welocity
Acceleration
Deceleration
Jerk
CoordSystem
BufferiMode
TransitionMode
TransitionParameter

Comma

2D

—Rel2D2_Done=FALSE
—|ReI2D2AC’[ive=Fﬁ«LSE

| {Rel2D2_ComdAbort=FALSE |
Rel2D2_Em=FALSE |
Rel2D2_EmD=MC_ALM_MNO_ERR |

ndAborted
Errar]
ErrorlD

0014

SMC_MoveLinearRelative2D3

-1
1de
irametar

EM

Velo

SMC_MovelLinearRelative2D

AxesGroup
Execute
Position

city

Acceleration
Deceleration
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CommandAborted

ErroriD

H ‘ | [ 4174l ) AE L=

EMO
Daone
Busy
Active

| [Rei2D3 Done=FALSE
|_|Rel2D3_Active=FALSE

Rel2D3_ComdAbort=FALSE |
Rel2D3_Em=FALSE |
Rel2D3_EmD=MC_ALM_NO_ERR |

s LUGG T

Error

Ll o

e

1
CoordSystem

et |
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0018
SMC_MovelLinearAbsolute2D1
SMC_MovelinearAbsolute2D
EM EMO
[AxesGroup 2 axesGroup Donel—Abs2D1_Done=FALSE
[Rel2D1_Actve=TRUE BEISHSY Busy
AbsED‘]_Posl—F’osition Active—Abs2D1_Active=FALSE
[ Abs2D1_Vel=100 | Velocity CommandAborted—Abs201_ComdAbort=FALSE |
[Abs2D1_Acc=1000 |—Acceleration Error—Abs2D1_Erm=FALSE |
e ) b, [EREADY DAnINN k=Nacalacatian ( Hm TR T W ==T= S
Abs2D1_Buffer=BlendingHigh BufferMode
ARsZD1_Irans=IMMNone — lransitionModo
Abs2D_Param - rransitionParameter
u ST Ianguage program

Description of Primary Variables

Variable Name [Variable Type ITLEE] Notes
Value
AxesGroup AXES_GROUP_REF|- AXis group name
AXis| AXIS_REF - Axis variables of combined axis in axis group
AXisX AXIS_REF - Axis variables of sub-axis X in axis group
AXISY AXIS_REF - Axis variables of sub-axis Y in axis group
StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.
Variable for successful combination of axes enabling. This variable
Power0_Status - BOOL FALSE becomes TRUE when the combined axis is enabled successfully.
Variables whose Sub-axis-axis X enable is successful. When the
Powerl_Status [BOOL FALSE Sub-axis X is enabled successfully, this variable becomes TRUE.
Variables whose Sub-axis-axis Y enable is successful. When the
Power2_Status - BOOL FALSE Sub-axis Y is enabled successfully, this variable becomes TRUE.
GrpEnableStatus(BOOL TRUE |When this variable is TRUE, the axis group is enabled.
AxisHomed BOOL FALSE Varla}ble for axis hqmlng completlon. Ifthls variable is TRUE, the
homing of each axis in the axis group is completed.
InitFlag BOOL FALSE If this variable is TRUE, the initialization parameter setting is
completed.
Rel2D1 Exe BOOL FALSE Rlsllng-edge trigger variable of relative interpolation command 1
- delivered.
The variable sent relative to the Active pin of interpolation command
Rel2D1_Active |BOOL FALSE [1. When this variable becomes TRUE, the axis group executes the

interpolation command.

1)

Set the IDs of combined axis and sub-axes in the axis group. Set the axis ID of the defined

combined axis Axisl, sub-axes AxisX and AXisY.
IF Switchl THEN
Axisl.AxisID:=0;

AxisX.AxisID:

=1;

AXxisY.AxisID:=2;

AxesGroup.Axisinterp_ID:=Axisl|.AxisID;

AxesGroup.AxisX_ID:=AxisX.AxisID;
AxesGroup.AxisY_ID:=AxisY.AxisID;

END_IF
(2)

Set command motion parameters
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IF FALSE = InitFlag THEN
(* Parameter setting of linear interpolation command 1 for relative position. Default Values for unset input
parameters *)

Rel2D1_DEC:=1000;,

Rel2D1_Buffer:=Buffered;
(* Parameter setting of relative position linear interpolation command 2. Default Values for unset input
parameters *)
Rel2D2_P (er)-6.31 0 0 9.96 68.04 688.8 Tm[(p)11.8 (arp)11.8 (arp)11.8 (arp)11.8 (arp)11.8 (arp)11.8 (a[-13.1 (0]0.93
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Enable := PWRO_Enable,
Axis := Axisl,
Status=> PWROQ_Status,
Busy=> PWRO_Busy,
Error=> PWRO_Err,
ErrorID=> PWRO_ErrID);
MC_Powerl((*Sub-axis AxisX enable*)
Enable := PWR1_Enable,
Axis := AxisX,
Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err,
ErrorID=> PWR1_ErrID);
MC_Power2 (*Sub-axis AxisY enable?*)
Enable := PWR2_Enable,
AXis := AxisY,
Status=> PWR2_Status,
Busy=> PWR2_Busy,
Error=> PWR2_Err,
ErrorID=> PWR2_ErrID);
END_IF

(5) Execute axis group enable.
MC_GroupEnablel(
Execute := GrpEnable_Exe,
AxesGroup := AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Err,
ErrorID=> GrpEnable_ErrorID);
GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(6) Execute the homing command of sub-axis in the axis group to determine the home. See its
introduction section for the usage of MC_Home command.

IF PWR1_Status THEN

MC_Homel(

Execute := Homel Exe,

HomeMode := Homel Mode,

Velocity := Homel Vel,

ApproachVelocity := Homel_AppVel,

Acceleration := Homel_ Acc,

Deceleration := Homel Dec,

Jerk := Homel Jerk,

Position := Homel_Pos,

AXis := AxisX,

Done=> Homel Done,

Busy=> Homel Busy,
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Active=> Home1l_Active,
CommandAborted=> Homel Comd,
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BufferMode := Rel2D1_Buffer,

TransitionMode := Rel2D1_Trans,

TransitionParameter ;= Rel2D1_Param,

AxesGroup = AxesGroup,

Done=> Rel2D1 Done,

Busy=> Rel2D1_Busy,

Active=> Rel2D1_Active,

CommandAborted=> Rel2D1_ComdAbort,

Error=> Rel2D1_Err,

ErrorID=> Rel2D1_ErrID);
SMC_MovelinearRelative2D2(*interpolation command 2*)

Execute := Rel2D1_Active,

Position := Rel2D2_Pos,

Velocity := Rel2D2_Vel,

Acceleration := Rel2D2_ACC,

Deceleration := Rel2D2_DEC,

Jerk := Rel2D2_Jerk,

CoordSystem := Rel2D2_Coord,

BufferMode := Rel2D2_Buffer,

TransitionMode := Rel2D2_Trans,

TransitionParameter ;= Rel2D2_Param,

AxesGroup = AxesGroup,

Done=> Rel2D2_Done,

Busy=> Rel2D2_Busy,

Active=> Rel2D2_Active,

CommandAborted=> Rel2D2_ComdAbort,

Error=> Rel2D2_Err,

ErrorID=> Rel2D2_ErrID);
SMC_MovelinearRelative2D3(*interpolation command 3*)

Execute := Rel2D1_Active,

Position := Rel2D3_Pos,

Velocity := Rel2D3_Vel,

Acceleration := Rel2D3_ACC,

Deceleration := Rel2D3_DEC,

Jerk := Rel2D3_Jerk,

CoordSystem := Rel2D3_Coord,

BufferMode := Rel2D3_Buffer,

TransitionMode := Rel2D3_Trans,

TransitionParameter ;= Rel2D3_Param,

AxesGroup := AxesGroup,

Done=> Rel2D3_Done,

Busy=> Rel2D3_Busy,

Active=> Rel2D3_Active,

CommandAborted=> Rel2D3_ComdAbort,

Error=> Rel2D3_Eirr,
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ErrorID=> Rel2D3_ErrID);
SMC_MovelinearAbsolute2D1(*interpolation command 4%*)
Execute := Rel2D1_Active,
Position := Abs2D1_Pos,
Velocity := Abs2D1_Vel,
Acceleration := Abs2D1_ACC,
Deceleration := Abs2D1 DEC,
Jerk := Abs2D1 Jerk,
CoordSystem := Abs2D1_Coord,
BufferMode := Abs2D1_Buffer,
TransitionMode := Abs2D1_Trans,
TransitionParameter := Abs2D1_Param,
AxesGroup = AxesGroup,
Done=> Abs2D1 Done,
Busy=> Abs2D1_Busy,
Active=> Abs2D1 Active,
CommandAborted=> Abs2D1_ComdAbort,
Error=> Abs2D1_Eirr,
ErrorID=> Abs2D1_ErrIiD);
END_IF

The set corner deceleration angle is 20° and the stop angle is 60°. The rotation angles of interpolation
command 1 and command 2 are less than the deceleration angle, and the velocity at the junction of the
two commanded rotation angles (see connecting point 1 in the figure below) is not limited; The rotation
angles of interpolation command 2 and command 3 are greater than the deceleration angle and less than
the stop angle, and the speed at the junction of the two commanded rotation angles (see connecting point
2 in the figure below) is decelerated; The rotation angles of interpolation command 3 and command 4 are
greater than the stop angle, and the speed at the junction of the two commanded rotation angles (see the
connecting point 3 in the figure below) is reduced to 0;

The combined-axis speed curve of the interpolation motion command is as follows:
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Interpolation combined
axis velocity t

B S .

R+ XL LTEETTN

Connection point 2 Connection point 3 Connection point 4 Connection point 1

7.9.4 Precautions

B When this command is called, the deceleration angle must be less than or equal to the stop angle.

B After the corner velocity limit parameter is successfully set by this command, the falling edge cannot
cancel the parameter limit. The user needs to call the command again to set parameter limits.

7.10 SMC_GroupCircularSpeedLimits (Set Axes Group

Circular Speed Limits)

This command sets the arc speed limit parameters during the movement of the axis group to reduce
the motion impact at the arc turning.

SMC_GroupCircularSpeedLimits1

SMC_GroupCircularSpeedLimits
—EN ENO—
—AxesGroup Donel—
—Execute Busy—
—Option Error—
—Maximpulse ErrorliDi—
—Radius
—Velocity

7.10.1 Parameter

Parameter
Type

Empty |Default

Title Description or Not |Value

Scope Data Type
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IN_OUT AxesGroup [Axis group name No - - AXES_GROUP_REF
Execute Rising edge trigger No - TRUE/FALSE|BOOL
Parameter setting mode:
0: Speed limit by setting the
maximum impact value at arc
Option turning; YES 0 0/1 USINT
1: The speed is limited by setting
the maximum speed of the
specified arc radius.
INPUT \Valid when Option is O: Positive
MaxImpulse|Maximum impact value, in the same[YES 1E100 Value LREAL
unit as jerk
Radius Valld_v_vhen O_ptlon is 1: VES 1 Positive LREAL
Specified radius of circular arc value
\Valid when Option is 1: Positive
\Velocity Maximum interpolation speed for  [YES 1E30 alue LREAL
specified arc radius
Done Completed YES FALSE |TRUE/FALSE|BOOL
OUTPUT Busy Busy flag YES FALSE |TRUE/FALSE|BOOL
Error Command error flag YES FALSE |TRUE/FALSE|BOOL
ErrorlD Command error code YES 0 - SMC_ERROR

7.10.2 Functions

Set the arc speed limit parameters during the movement of the axis group to reduce the motion
impact at the arc turning.

B command function details

1)

(2)

Input parameter latch

The rising edge triggering of this command is valid. When executing the rising edge of input,
latch the IDs of the combined axis and two sub-axes of the input/output parameter AxesGroup,
input parameters Option, MaxIimpulse, Radius and Velocity. During command execution,

modifying the latched parameters is invalid until another rising edge triggers this command.

Parameter Description

Option: arc speed limit parameter setting mode. This command supports 2 parameter setting
modes. When Option is 0, the speed is limited by setting the maximum impact value at the
arc turning; when Option is 1, the speed is limited by setting the maximum speed of the
specified arc radius.

When the parameter setting mode Option is 0, the MaxImpulse parameter is valid and is the
set maximum impact value. The commanded arc radius Radius and the maximum
interpolation Velocity of the commanded arc radius are invalid.

When the parameter setting mode Option is 1, the commanded arc radius Radius and the
maximum interpolation velocity of the commanded arc radius Velocity are valid, but the
maximum impact value Maximpulse parameter is valid.

MaxImpulse: maximum impact value, in the same unit as jerk. This parameter takes effect
when Option is 0.
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o  When the parameter setting method Option is 1, recalculate Maximpulse according to the
maximum interpolation velocity Velocity and curvature of the specified arc radius.
MaxImpulse =Curvature2 * dSpeed3. Curvature=1/Radius.

o The speed limit parameters entered are all positive values.
B Timing diagram

(1) Normal timing diagram

SMC Group CircularSpeed Limits

Execute
Done —:— S
Busy I_
Error

ErrorlD 1620000

(2) Error pin timing

During the execution of this command, if there are error such as illegal parameter, 0: Unused
(unused axis) for sub-axis and illegal ID of each axis in the axis group, the call of this command
fails, with command output pin Error=True and error code ErrorID reporting an error value.
Please refer to the appendix Error Code Description to obtain the cause of the error. When the
command input pin Execute goes low, all output pins revert to their Default Values.

SMC_GroupCircularSpeed Limits

Execute

Busy

Done

Error

| |
ErrorlD 1640000 X Error code X 1640000

° When the abnormal situation of the command is solved, it is necessary to trigger Execute again

on the rising edge and start the SMC_GroupCircularLimits functional block to complete the setting of arc
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speed limit parameters.

7.10.3 Examples

B Action example

(2) Execute the circular interpolation command SMC_MoveCircularRelative2D. The speed in this
command is set as 5000, the acceleration and deceleration are both 50000, and the jerk is
500000 to control the movement of axis group.

(2) Execute the SMC_GroupCircularSpeedLimits command to set arc speed limit parameters.
B LD diagram program

Set the input parameter Option of arc speed limit command to 0, and set Maximpulse to 10000
considering the impact of motion impact at arc turning on equipment safety. At this time, the jerk of the
circular interpolation command in the axis group is limited, and the maximum jerk is 10000.

Description of Primary Variables

. . Initial

Variable Name |Variable Type Value Notes

AxesGroup AXES_GROUP_REF|- AXis group name

AXisl AXIS_REF - Axis variables of combined axis in axis group

AXISX AXIS_REF - Axis variables of sub-axis X in axis group

AXisY AXIS_REF - Axis variables of sub-axis Y in axis group

StartProg BOOL FALSE If this variable is TRUE_, the axes in the axis group are ready to
perform the axis enabling operation.
Variables whose Sub-axis-axis X enable is successful. When the

Powerl_Status [BOOL FALSE Sub-axis X is enabled successfully, this variable becomes TRUE.
Variables whose Sub-axis-axis Y enable is successful. When the

Power2_Status - BOOL FALSE Sub-axis Y is enabled successfully, this variable becomes TRUE.
\Variable for successful combination of axes enabling. This variable

Power0_Status - BOOL FALSE turns TRUE when the combined axis is enabled successfully.

GrpEnableStatus(BOOL TRUE  |[When this variable is TRUE, the axis group is enabled.

GrpEnablel_Exe[BOOL FALSE |Axis group enable rising edge trigger variable.

Circ2D1_Exe BOOL FALSE |Rising edge trigger variable of circular interpolation command.

CirSpeed_Exe [BOOL FALSE |Rising edge trigger variable of arc speed limit parameter command.

(1) Set the IDs of joint and sub-axes in the axis group. When defining an axis group, you need to
define three axes in the axis group first, and match the IDs of the defined axis numbers of the
three axes with those of the combined and sub-axes in the axis group. See sections 0001 and
0002 below.

0001
WOVE WOVE WOVE
El ENO EN ENO EN ENO
[oo=0_}—n OUT|—[ AxisL.AGSID=0 D1=1_ N OUT|—{ AKX AsID=1 D2=2_ N OUT|—{ AxisY AxisiD=2

0002
MOVE MOVE MOVE
Ef ENO EN ENO EN ENO
1D0=0__}—IN OUT{ AxesGroup.Axisinterp_[D=0 | [ID1=1_|—{IN OUT{ AxesGroup.Axis¥_ID=1 | [ID2=2 |IN OUT—{ AxesCGroup.AxisY_ID=2

Axis initialization. Call SMC_AxisInit command to complete the axis initialization configuration of
three axes in the axis group respectively, and set the combined axis as 0: Virtual and the Sub-
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axis axis type as 50: EtherCAT_Position. For the usage of SMC_AxisInit command, please refer
to its chapters.

3) Axis enable. After each axis in the axis group is ready (StartProg =TRUE), call MC_Power to

enable the axes of the combined axis and two sub-axes of the axis group. See Sections 0004 to
0005.

0004
MC_Power0

[StartProg=TRUE MC_Power
I EM ENO

[(Adsl [ Haxis Status

[PWRO_Enable=TRUE gz, EL TR
Error—PWR ALSE

ErrorlD|—|PWRO_ErD=MC_ALM_NO_ERR |

0005

MC_Power1 MC_Power2
BtartProg=TRUE MC_Power WC_Power
EN ENO EN ENO
[ e =T T S PWR T Status=TRUE [ T = = T PWR2_ Stafus=TRUE
[PURi_Enabie=TRUE ol S0 RIS 51 _Busy=TRUE [PiiRz_Enable=TRUE SliNNNEY B FUiR> Busy=TRUE |
Error—PWR1_Err=FALSE | Error—PWR2_Err=FALSE |
i”'ilﬂiﬂrwm ErmMD=MC ALM NO ERR | X X . EmorDPWR2 FriD=M: AWM NO FRR |

4) Call MC_GroupEnable to enable the axis group. If AxesGroupDisabled in the axis group
variables is FALSE, the axis group is enabled successfully. See Section 0006 and 0008. After

the axis group is enabled successfully, reverse AxesGroupDisabled and assign it to
GrpEnableStatus variable.

0006
MC_GroupEnable
MC_GroupEnable
EM EMO
[fxesGroupAxesGroup L\ o nEnablel_Done=TRUE
GrpEnable1_Exe=TRUE Execute Busy—GrpEnable1_Busy=FALSE
Errar—{GrpEnable1_Err=FALSE |
ErrorD—{GrpEnable1_ErrorlD=MC_ALM_MNO_ERR |
0oos
MOVE
EM EMNO
|fxesGroup AxesGroupDisabled=FALSE |—<{IM oW S o nableStatus=TRUE
(5) In section 0025, execute the SMC_GroupCircularSpeedLimits command to set the limit value of

the arc speed limit parameter of the axis group. The actual jerk of the arc interpolation
command is the set MaxImpulse (10000).
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0025
SMC_GroupCircularSpeedLimits
SMC_GroupCircularSpeedLimits
EM EMNOY
H Ererdilss===———= = W {1 [ e CiFSpeed Done=TRLIE
CirSpeed_Exe=TRUE Execute Busy—CirSpeed_Busy=FALSE
Cirspeed_Option=0 I—Dptinn Error—CirSpeed_Err=FALSE |
[CirSpeed_Maximp=10000 Maximpulse ErrorlD—CirSpeed_ErmD=MC_ALM_NO_ERR |
| CirSpeed_R=1 |{Radius
[CirSpeed_Vel=20000 |—{velocity
(6) In section 0017, execute the circular interpolation command.

0017
SMC_MoveCircularRelative2D1

AND SMC_MoveCircularRelative2D
EN ouT| EN EMO

1 pxesGroup

e = | M el
zll ]

After the parameters are set, the jerk parameter of circular interpolation command is limited as follows:
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SMC_GroupCircularSpeedLimits

CirSpeed Exe

CirSpeed Busy +

CirSpeed Done ——

Circular interpolation command

Circl Busy

Circl Active

Circular command jerk 4

Maximum impact value [~

B ST language

Max Impulse

Circl Jerk

-
Time

Execute the SMC_GroupCircularSpeedLimits command, set the input parameter Option to 1, the arc
radius to 1000, and the maximum interpolation velocity of the arc to 1000. Calculate Maximpulse =

(1/1000)2 * 10003 = 1000.

Execute the circular interpolation command SMC_MoveCircularRelative2D. In this command, the arc
radius is 1000, the command speed is set to 5000, both acceleration and deceleration are 50000, and
jerk is 500000. The speed and jerk of the axis group interpolation motion are limited. The speed of the
axis combination axis is 1000, and the jerk is the limit value 1000 (MaxImpulse).

Description of Primary Variables

Variable Name [Variable Type {? e Notes
alue
AxesGroup AXES_GROUP_REF|- AXis group name
AXis| AXIS_REF - Axis variables of combined axis in axis group
AXisX AXIS_REF - Axis variables of sub-axis X in axis group
AXISY AXIS_REF - Axis variables of sub-axis Y in axis group
StartProg BOOL FALSE If this variable is TRUE, the axes in the axis group are ready to
perform the axis enabling operation.
\Variables whose sub-axis X enable is successful. When the sub-axis
Power0_Status  [BOOL FALSE X is enabled successfully, this variable becomes TRUE.
Variables whose sub-axis Y enable is successful. When the sub-axis
Powerl_Status [BOOL FALSE Y is enabled successfully, this variable becomes TRUE.
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InitFlag BOOL FALSE If this variable is TRUE, the initialization parameter setting is
completed.

GrpEnableStatus(BOOL TRUE  [When this variable is TRUE, the axis group is enabled.

GrpEnablel_Exe[BOOL FALSE |Axis group enable rising edge trigger variable.

Circ2D1_Exe BOOL FALSE |Rising edge trigger variable of circular interpolation command.

CirSpeed_Exe [BOOL FALSE |Rising edge trigger variable of arc speed limit parameter command.

() Set the IDs of joint and sub-axes in the axis group. Set the axis ID of the defined combined axis
AXxisl, sub-axes AxisX and AXxisY.
IF Switchl THEN
Axisl.AxisID:=0;
AxisX.AxisID:=1,;
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Axis := Axisl,

Status=> PWROQ_Status,
Busy=> PWRO_Busy,
Error=> PWRO_Err,
ErrorID=> PWRO_ErrID);

MC_Powerl((*Sub-axis AxisX enable*)

Enable := PWR1_Enable,
AXis := AxisX,

Status=> PWR1_Status,
Busy=> PWR1_Busy,
Error=> PWR1_Err,
ErrorID=> PWR1_ErrID);

MC_Power2 (*Sub-axis AxisY enable*)

Enable := PWR2_Enable,
AXis := AXisY,

Status=> PWR2_Status,
Busy=> PWR2_Busy,
Error=> PWR2_Err,
ErrorID=> PWR2_ErrID);

END_IF

(5) Execute axis group enable
MC_GroupEnablel(

Execute := GrpEnable_Exe,
AxesGroup = AxesGroup,
Done=> GrpEnable_Done,
Busy=> GrpEnable_Busy,
Error=> GrpEnable_Err,
ErrorID=> GrpEnable_ErrorID);

GrpEnableStatus:= AxesGroup. AxesGroupDisabled;

(6) Execute interpolation motion command

IF PWRO_Status AND PWR1_Status AND PWR2_Status AND GrpEnableStatus THEN
SMC_MoveCircularRelative2D1(*interpolation command3¥*)

Execute := Rel2D1_Active,
CircMode := Circl_Mode ,
AuxPoint := Circl_Aux,
EndPoint := Circl_End,
PathChoice:= Circl_Path,
Velocity := Circ1l_Vel,
Acceleration := Circl_ACC,
Deceleration := Circl_DEC,
Jerk := Circl_Jerk,
CoordSystem := Circl_Coord,
BufferMode := Circ1_Buffer,
TransitionMode := Circl_ Trans,
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TransitionParameter ;= Circl_Param,
AxesGroup = AxesGroup,

Done=> Circl_Done,

Busy=> Circ1l_Busy,

Active=> Circl_Active,
CommandAborted=> Circl_Abort,
Error=> Circl_Err,

ErrorID=> Circ1_ErrID);

@) Execute the SMC_GroupCircularSpeedLimits command to set the limit value of the arc speed
limit parameter of the axis group.
SMC_GroupCircularSpeedLimits1(
Execute := CirSpeed_Exe,
Option := CirSpeed_Option,
MaxImpulse := CirSpeed_MaxImp,
Radius := CirSpeed_R,
Velocity := CirSpeed_\Vel,
AxesGroup := AxesGroup,
Done=> CirSpeed_Done
Busy=> CirSpeed_Busy,
Error=> CirSpeed_Err,
ErrorID=> CirSpeed_ErrID);

After the arc speed limit parameter is set, the interpolation command motion parameters are limited.
The interpolated command speed and jerk curves are as follows:
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SMC_GroupCircularSpeed Limits

CurSpeed Exe

CirSpeed Busy —I

CirSpeed Done

Circular interpolation command

Circ Active _
Velocity A : :
7 |
W1 |
I
I
D - F
Jerk A Time
Jetk0
Jerkl
0 >

Time

7.10.4 Precautions

B When this command is called, the input parameters Maxlmpulse, Radius and Velocity are positive.

B After the maximum parameter is successfully set by this command, the falling edge cannot cancel the
parameter limit. The user needs to call this command again to set the parameter limit value.
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Chapter 8

8.1 Error Code Description

APPENDICES

Function Block Error Code Description

Error Error name Error Description

code

0 MC_ALM_NO_ERR No error

2000 MC_ERR_AXIS_TYPE_UNUSED The axis type is unused/there are axes in the
axis group that are not used

2001 MC_ERR_AXISID_INVALID lllegal axis ID/illegal axis ID in the axis group

2002 MC_ERR_AXISID_IS_REPEATED Same axis number/same axis number in the axis
group

2003 MC_ERR_AXIS_TYPE_NOT_SUPPORTED Unsupported axis type/axis in the axis group is
an unsupported axis type

2004 MC_ERR_SLAVEID_INVALID lllegal Slave StationlD/illegal Slave StationID in
axis group

2005 MC_ERR_SLAVE_OFFLINE Slave Station Offline/Slave StationID Offline in
Axis Group

2006 MC_ERR_SLAVE_FAULT Slave Station Fault / Slave Station ID fault in axis
group

2007 MC_ERR_SYSTEM_ERR System error occurred

2008 MC_ERR_AXIS_ERR Error in axis/error in axis group

2009 MC_ERR_AXIS_MOTION_IS_REJECTED_IN_STO | Reject motion command in Stopping state of axis

PPING

2010 MC_ERR_AXIS_STATE_ERROR_STOP Axis error stop / Error stop of an axis in the axis
group

2011 MC_ERR_AXIS_DISABLE Axis not enabled/axes in the axis group not
enabled

2012 MC_ERR_PDO_SETTING_MISSING PDO not configured

2013 MC_ERR_AXIS_MOTION_BUFFER_FULL Axis motion buffer full

2014 MC_ERR_VELOCITY_INVALID lllegal target speed parameter

2015 MC_ERR_ACCELERATION_INVALID lllegal acceleration parameter

2016 MC_ERR_DECELERATION_INVALID lllegal deceleration parameter

2017 MC_ERR_JERK_INVALIDE lllegal jerk parameter

2018 MC_ERR_BUFFERMODE_INVALID BufferMode parameter illegal

2019 MC_ERR_DIRECTION_INVALID lllegal direction parameter

2020 MC_ERR_SDO_READ_ERR EtherCAT SDO read error

2021 MC_ERR_SDO_WRITE_ERR EtherCAT SDO write error

2022 MC_ERR_AXIS_NOT_ASSOCIATED_WITH_PHYS | The axis is not associated with an actual physical

ICAL_DEVICE device

2200 MC_ERR_AXES_GROUP_DISABLED axis group not enabled

2201 MC_ERR_RELATIVE_INTERPOLATION_DISTO Parameter check when the movement distance
of relative interpolation command is 0

2202 MC_ERR_COORD_SYSTEM_INVALID lllegal coordinate system
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2203 MC_ERR_TRANSITION_MODE_INVALID lllegal transition curve selection parameter
2204 MC_ERR_AXES_GROUP_ENABLED_FAILURE axis group enable failed
2950 MC_ERR_PDO_UNMAPPED_FOR_STATUS_WOR | Bus driver PDO not mapped Statusword
D
2951 MC_ERR_PDO_UNMAPPED_FOR_ACTUAL_POS | Bus driver PDO is not mapped to Position actual
value
2952 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe status not mapped by bus driver
BE_STATUS PDO
2953 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe posl pos value is not mapped by
BE_POS POS1 bus driver PDO
2954 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe posl neg value is not mapped by
BE_NEG_POS1 bus driver PDO
2955 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe pos2 pos value is not mapped by
BE_POS_POS2 bus driver PDO
2956 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe pos2 neg value is not mapped by
BE_NEG POS2 bus driver PDO
2957 MC_ERR_PDO_UNMAPPED_FOR_DIGITAL_INPU | Bus driver PDO not mapped to Digital inputs
TS
2958 MC_ERR_PDO_UNMAPPED_FOR_OPERATE_M Bus Driver PDO Unmapped Modes of operation
ODE_DISPLAY display
2959 MC_ERR_PDO_UNMAPPED_FOR_ACTUAL_VEL | Bus driver PDO is not mapped to Velocity actual
OCITY value
2960 MC_ERR_PDO_UNMAPPED_FOR_ACTUAL_TOR | Bus driver PDO is not mapped to Torque actual
QUE value
2961 MC_ERR_PDO_UNMAPPED_FOR_ERROR_COD | Error code not mapped by bus driver PDO
E
2962 MC_ERR_PDO_UNMAPPED_FOR_CONTROL_W | Bus Driver PDO not mapped Controlword
ORD
2963 MC_ERR_PDO_UNMAPPED_FOR_OPERATE_M Modes of operation for bus driver PDO
ODE unmapped
2964 MC_ERR_PDO_UNMAPPED_FOR_TARGET_POS | Bus driver PDO not mapped to Target position
2965 MC_ERR_PDO_UNMAPPED_FOR_TARGET_VEL | Bus driver PDO is not mapped to Target velocity
OCITY
2966 MC_ERR_PDO_UNMAPPED_FOR_TARGET_TOR | Bus driver PDO is not mapped to Target torque
QUE
2967 MC_ERR_PDO_UNMAPPED_FOR_TOUCH_PRO Touch probe function not mapped by bus driver
BE_FUNC PDO
2968 MC_ERR_PDO_UNMAPPED_FOR_DIGITAL_OUT | Bus driver PDO not mapped to Digital outputs
PUTS
2969 MC_ERR_PDO_UNMAPPED_FOR_MAX_PROFIL | Bus driver PDO not mapped Max profile velocity
E_VELOCITY
2970 MC_ERR_PDO_UNMAPPED_FOR_MAX_MOTOR | Max motor speed not mapped by bus driver PDO
SPEED
2971 MC_ERR_PDO_UNMAPPED_FOR_MAX_TORQU Bus driver PDO not mapped Max torque
E
2972 MC_ERR_PDO_UNMAPPED_FOR_POS_TORQU Bus driver PDO not mapped Positive torque limit
E_LIMIT value
2973 MC_ERR_PDO_UNMAPPED_FOR_NEG_TORQU Bus driver PDO not mapped Negative torque
E_LIMIT limit value
3000 MC_ERR_AXIS_INIT_UNITS_PARA_CONFIG_ER Error in setting relevant parameters of user unit
R
3001 MC_ERR_AXIS_INIT_POS_LIMIT_SWITCH_CFG_ | Forward limit switch input parameter
ERR configuration error
3002 MC_ERR_AXIS_INIT_NEG_LIMIT_SWITCH_CFG_ | Negative limit switch input parameter
ERR configuration error
3003 MC_ERR_AXIS_INIT_HOME_IN_SWITCH_CFG_E | Origin return switch input parameter
RR configuration error
3004 MC_ERR_AXIS_INIT_HMSW_SWITCH_CHANNEL | Hardware switch channel number configuration
NUM_ERR error
3005 MC_ERR_AXIS_INIT_HMSW_SWITCH_CHANNEL | Hardware limit switch type error
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_TYPE_ERR
3006 MC_ERR_AXIS_INIT_POS_LIMIT_SWITCH_NUM_ | Positive limit switch channel number error
ERR
3007 MC_ERR_AXIS_INIT_NEG_LIMIT_SWITCH_NUM_ | Negative limit switch channel number error
ERR
3008 MC_ERR_AXIS_INIT_HOME_IN_SWITCH_NUM_E | Origin return switch channel number error
RR
3009 MC_ERR_AXIS_INIT_SET_USER_UNITS_ERR Error in setting user unit
3010 MC_ERR_AXIS_INIT_AXIS_TYPE_CFG_TIMEOUT | Axis type configuration timeout
3011 MC_ERR_AXIS_INIT_SET_AXIS_TYPE_REPEAT Repeated setting of the same axis type
3012 MC_ERR_AXIS_INIT_SET_AXIS_TYPE_TIMING_ | When setting the axis type, the axis already has
ERR a motion control command
3013 MC_ERR_AXIS_INIT_SET_OPERATION_MODE_E | Failed to set axis operation mode
RR
3014 MC_ERR_AXIS_INIT_NOT_ECAT_ENCODER_AXI | Current axis is not of EtherCAT_Encoder axis
S TYPE type
3015 MC_ERR_NEG_LIM_CHAN_AND_POS LIM_CHA | Repeated positive and negative hard limit
N_REUSED channel number configuration
3016 MC_ERR_DRIVER_CHAN_CONFLICT_WITH_CO | The actual address converted from the DI
MM_DI_CHAN channel number of the driver body conflicts with
the physical DI channel address
3017 MC_ERR_NEG_LIM_CHAN_CONFLICT_WITH_PO | The set positive limit channel number conflicts
S LIM with the negative limit channel number
3018 MC_ERR_POS_LIM_CHAN_CONFLICT_WITH_NE | The set negative limit channel number conflicts
G LIM with the positive limit channel number
3030 MC_ERR_AXIS_POWER_MOD_DISP_TIMEOUT Axis type configuration timeout
3040 MC_ERR_HOME_APPROACH_VELOCITY_INVALI | Homing APPROACH VELOCITY SETTING
D ILLEGAL
3041 MC_ERR_HOME_CAPTURE_CHL_INVALID lllegal origin return capture channel number
3042 MC_ERR_HOME_CAPTURE_CHL_BUSY OR capture channel occupied
3043 MC_ERR_HOME_MODE_Z_NOT_SUPPORTED Homing does not support Z-phase mode
3044 MC_ERR_HOME_HOME_MODE_INVALID Invalid regression mode of input parameter origin
3045 MC_ERR_HOME_AXIS_TYPE_FOR_Z ERR Z-phase capture mode is configured, but it is not
EtherCAT servo axis
3046 MC_ERR_HOME_HOME_CHL_CONFIG_ERR Origin switch channel configuration error
3047 MC_ERR_HOME_POT_CHL_CONFIG_ERR Positive Limit Switch Channel Configuration Error
3048 MC_ERR_HOME_NOT_CHL_CONFIG_ERR Negative limit switch channel configuration error
3049 MC_ERR_HOME_ALL_DI_CONFIG_ERR Advanced Origin REDI Channel Configuration
Error
3090 MC_ERR_MOVE_RELATIVE_DIST_INVALID lllegal distance of single-axis relative motion
3100 MC_ERR_MCMD_NOT_SYNC_MOVE_VELOCITY | The current command is not SyncMoveVelocity
command
3101 MC_ERR_SYNC_MOVE_VELOCITY_CMD_DATA_ | SyncMoveVelocity command data is null
NULL
3120 MC_ERR_SET_JERKM_MODE_INVALID Acceleration and deceleration type setting error
3130 MC_ERR_TORQUE_CONTROL_TORQUE_RAMP

_INVALID
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ID parameter error
3162 MC_ERR_SET_OVERRIDE_JERK_FACTOR_INVA | Jerk scale factor parameter error
3170 HE_ERR_MAX_VELOCITY_INVALID lllegal maximum speed limit parameter
3171 MC_ERR_MAX_ACCELERATION_INVALID lllegal maximum limit acceleration parameter
3172 MC_ERR_MAX_DECELERATION_INVALID lllegal maximum limiting deceleration parameter
3173 MC_ERR_MAX_JERK_INVALID lllegal maximum limit jerk parameter
3180 MC_ERR_READ_DIGITAL_INPUT_NUM_INVALID
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5001 MC_ERR_GEAR_MASTER_SOURCE_INVALID lllegal master position source parameter
5040 MC_ERR_CAM_POINTER_TO_ARRARYPOS_ISN | Pointer to cam position array is null
ULL

5041 MC_ERR_CAM_TABLE_POSNUM_INVALID lllegal number of positions in cam position array
(less than 3)

5042 MC_ERR_CAM_MASTER_SOURCE_INVALID lllegal electronic camshaft position source
parameter

5043 MC_ERR_CAM_SLAVESCALE_INVALID Electronic camshatft slave shaft position data
scale factor illegal

5044 MC_ERR_CAM_DI_STARTPOSITION_INVALID Electronic cam DI triggering starting position
illegal

5045 MC_ERR_CAM_START_MODE_INVALID Electronic cam start mode error

5046 MC_ERR_CAM_SLAVE_STANDIN_POSITION_LIM  The slave shaft is in the limit status when the

IT1
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group are different

5153
5154

MC_ERR_GANTRY_AXIS_TYPE_SET ERR
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8.21.1 Interrupt

Only single-axis motion commands support the interrupt function; interpolation commands do not
support this function.

If the cache mode of the triggered single-axis motion command is set to Aborting (Interrupt), then this
command can change the action of the currently executing command. The currently executing motion
command is interrupted. At this point, the axis performs the triggered motion command, and parameters
such as Position (target position), Velocity (target velocity), Acceleration (acceleration), Deceleration
(deceleration), and Jerk (jerk) are changed. An example of the action is shown in the following figure.

Velocity Aborting

The Original' instruction \

4 WAk oifianeet e
AT \
| \ .
| N
| >
[ _ K i) R
The actual moving distance  The movement distance
of the onginal instruction of the new command

T _

-

A J

8.2.1.2 Buffer

After the current moving command is executed, execute the next command. The following figures are
diagrams of motion in buffer mode:

E2

E1/S2
S1

| S1: Ttarting position of previous motion command
| E1: Target position of the previous motion command
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[ S2: starting position of the next motion command
[ E2: Target position of the next motion command

Motion command 1

Exeaute

Busy

Active

Daone

Motion command 2

b
%
=
T

Acdtive

Done

.

Valomei-

8.2.1.3 Fusion

The previous and next commands are speed fused in the set fusion mode, and the specific speed fusion
mode is determined by the fusion mode.
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