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1. Overview

EtherCAT is dield-ready, ultrahigh-speed I/0 network with short communication refresh cycles, low synchronization

jitter, low hardware cost, and several other featlireses a standard Ethernet physical layer and a conventional

Ethernet card, and the media canwisted pair or fiber.

VC5 supports standard EtherCAT interface (1 RJ45 interface), Supports up to 32 bus servo axes, 4 local pulse axes, 2

probes per axis, up to 72 EtherCAT slaves, linear topology, EtherCAT bus cycles can be set to 250us minimum.
EtherCAT Interface Specifications

Items Specification

Transmission

speed 100Mbpg 100BASETX

Modulation Baseband

Topology Wire, Daisy chain

Transmission Category 5 or higher twisted pair or shielded twisted pair alitminum foil and braided
medium mesh

Transmission Distance between nodes: 100m or less
distance

Number of 72

connections

2. Master Station Configuration

2.1 Importing Device XML

Importing device XML means importing the ETG (EtherCAT Technical Committesjpliant device description

files (with the suffix ".XML") into the programming software Auto Studio, which parses the files to generate
EtherCAT devices that can be added or deleted by the user. The common EtherCAT slave devices of VEICHI are
integratednside the programming software Auto Studio and do not need to be installed separately. If you need to use
a third party EtherCAT device, you must first install the description file for that device. Take the example of importing
the VEICHI drive SD700.

1. Create a new VC5 project, select the EtherCAT option,-Gtibik and select, Add Device, select Impgoonfig.
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Project Manager 0 x| [ amnim o

&5 ve5(VCS) EtherCAT Add Slaves

~&% Program block Device Configuration: Device Added:

[ MAIN .
=+ EtherCAT Devices EtherCAT Master
{5 SBR_1 5J-VEICHT
-~ INT_1 -SD700_ECAT_V1.2_G
--[ull Global variable table SD700_ECAT_V1.2_G
[ Data block
= System block
3 Extension Modules
@ E-CAM
ross reference table

= Element monitoring table
= Instruction Wizard

&' Communication Config
- COMO
- COM1
- COM2
CAN
#h EtherNet
€ Axis Config
5 Axis Group Config

& EthercAT | (D)

=% PLC Communication

Import Config @

Output Window

2.In the popup dialog box, select the XML file to be added and impdrt it

Project Manager g | T anam o |

55 ve5(VCS) FherCAT Add Slaves Open

23 Program block Device Configuration:

[ EtherCAT Devices
SBR1 = VELCHT

[T1INT_1 1..SD700_ECAT_V12_G
[ Global variable table '-5D700_ECAT_V1.2. 6 -
[l Data block
- System block "3 3D Objects D SD700_ECAT_V1.2_G_20210326 10/8/2021 9
© Extension Modules ol [T SD700_ECAT V12.5.20210726 10/8/20219
@ E-CAM
£ Cross reference table
= Element monitoring table + Downloads
= Instruction Wizard » Music
&' Communication Config
- COMO
B Videos
=% COM1
-= COM2 % Local Disk (C)
CAN
# EtherNet
@ Axis Config =
-1 Axis Group Config e Rintsinns Vs
@ EtherCAT
< PLC Communication filelnete v | XML Filesxm)

Organize ~ New folder

Documents

(= Pictures

w Local Disk (D)
Local Disk (E:)

Output Window

[ MAIN &« v 4 « SD700 eth... » SD700 ethercat.xml v U | Search SD700 ethercat.xml

m @

= This PC " Name Date modified

:00 AM
:00 AM

Cancel

X

)

Ty

XM

XMy

3. If you need to import more than one device, you can repea stdfer the file is successfully imported, you can

see the newly imported devices under the EtherCAT device list, and then choose to close the window.
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Project Manager L

B 5 ve5(VCh)
323 Program block
[ MAIN
SBR_1
[ INT_1
[# Global variable table
=] Data block
System block
£ Extension Modules
@ E-CAM
£: Cross reference table

=< Element monitoring table
= Instruction Wizard
«' Communication Config
= COMO
= COM1
= COM2
CAN
M EtherNet
@ Axis Config
-~ Axis Group Config
- EtherCAT

-~ PLC Communication

B YT |
EtherCAT Add Slaves

Device Configuration: Device Added:
E-EtherCAT Devices EtherCAT Master

=+ VEICHI
D700 A

SD700_ECAT_V1.2_G

’ Import Config |

Output Window

2.2 Master Settings

Select the EtherCAT option and click right mouse button to open the basic séttiedace, where you can set the
EtherCAT master enable or disable and the cycle time and synchronization offset.

Close

Project Manager L

er-E ve5(VCS)
=--5% Program block
M MAIN
-5 SBR_1
- INT_1
[1] Global variable table
[E] Data block
-~ System block
1 Extension Modules
A E-CAM
== Cross reference table

--m Element monitoring table
= Instruction Wizard

«" Communication Config
- COM2
CAN

- EtherNet

2 Axis Config
% Axis Group Config
T U-SD700_ECAT V12 G

&=--=# PLC Communication

x [N MAIN' {3 0-SD700_ECATV1.2.G* x |

Base Information

General Setting
Process Data
Startup Parameter

1/0 Mapping

Product Name: SD700_ECAT Drive

Vendor Name: VEICHI

—

Setting |

X

Routine

[ o

Name: | EtherCAT Master

Device Name:

Enable Control: (" Disable ® Enable
Cycle Time: m us

Offset Time: 50 %
1

Slave Num:

Cancel

Output Window

Enable contrg{ Disable means to disable the EtherCAT master, to disable all masters and slaves under the bus, the
bus servo axiassociated with the slave will no longer run, enable is the opposite of it, the default is disable.

Cycle time( EtherCAT data frame sending interval and cycle time of EtherCAT tasks.

Synchronous offsgt Percentage relative offset of the EtherCAT task wiipeet to the SyncO interrupt of the slave.
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2.3 Adding Slave Devices

After the master is set up, select the EtherCAT option and right click on Add Device, take the example of adding drive

Project Manager 2 x ITTEVINIVES S WU 7Vt VP o
&5 ve5(VC5) EtherCAT Add Slaves <L
&3 Program block Device Configuration: Device Added:
[ MAIN

[=)-EtherCAT Devices ] EthercAT-Masts

5] SBR_1 — ,

N E @ Double click 0 - SD700_ECAT_V1.2_G

[1] Global variable table D700_ECAT VT2

5 Data block ® Slave devices already
System block added

1 Extension Modules
2 E-CAM

£ Cross reference table

™ Element monitoring table
= Instruction Wizard
&' Communication Config
= COMO
- COM1
-+ COM2
CAN
M EtherNet
& Axis Config
- Axis Group Config
A EtnerCAT |
€ 0 - SD700_ECAT V1.2_G

=% PLC Communication Import Config

Output Window

After the slave has been successfully added, you can saddbd EtherCAT slave devices under the EtherCAT option.

3. Slave Configuration

3.1 Generalsettings

This section is used to set the synchronous operation mode of the slave with the following interface
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[ MAIN £+ 0 - SD700_ECAT V1.2.G * x |

Base Information

Sync Mode Selection:
General Setting
Process Data [+ Enable DC Sync Events I 1000 us

Startup Parameter

[DC-Synchron-#x0300 ~|

—Sync0

1/O Mappi
/0 Mapping [¥" Enable SyncO

® Sync Unit Cyde |/2 - 500 Cycle Time(us)
" Custom 0 Office Time(us)

—Syncl

[ Enable Syncl

@& Syrc Unit Cycle I/Z LI | 500 Cycle Time(us)

" Customn 0 Offset Time(us)

Sync mode selectignOperating mode synchronizeddustributed clock (DESynchron)

In this mode, the slave's Sync interrupt can be configured and enabled by default for DC sync events, with the Sync0O
interrupt enabled and the Syncl interrupt not enabled.

3.2 Process data manipulation

The process data inface is used for editingDO:
The interface is displayed as follows.

IE‘ MAI}VV‘:} 0 - SD700_ECAT V1.2.G* x =
Base Information | A | pelem | Fold | [show Al
General Setting Input/Output [ Name [Tndex [ Sub-Index [ Bit-Len | Flag [sM  [DataType [ A
=TT Output 1st RxPDO Mapping 0x1600 0x00 112 Editable
Control Word 0x6040 0x00 16 UINT
Startup Parameter TargetPosition 0x607A 0x00 32 DINT @
1/0 Mapping Modes of operation 0x6060 0x00 8 SINT
Touch Probe Function 0x60B8 0x00 16 UINT
Modes of operation 0x6060 0x00 8 SINT
Velocity threshold Time 0x6070 0x00 16 UINT
Modes of operation 0x6060 0x00 8 SINT
Modes of operation OxB0R0 0x00 ] SINT.
= ¥ Qutput 2nd RxPDO Mapping 0x1601 0x00 80 Editable 2
Control Word 0x6040 0x00 16 UINT
TargetPosition 0x607A 0x00 32 DINT
TargetVelocity Ox60FF 0x00 32 DINT
— [ Qutput 3rd RxPDO Mapping 0x1602 0x00 48 Editable
Control Word 0x6040 0x00 16 UINT
TargetVelocity 0x60FF 0x00 32 DINT
— [0 Output 4th RxPDO Mapping 0x1603 0x00 32 Editable
Control Word 0x6040 0x00 16 UINT
TargetTorque 0x6071 0x00 16 INT
— [ Input 1st TxPDO Mapping 0x1A00 0x00 128 Editable
Status Word 0x6041 0x00 16 UINT
ActualPosition 0x6064 0x00 32 DINT
Touch Probe Status 0x60B9 0x00 16 UINT
Touch Probe Pos1 Pos Value 0x60BA 0x00 32 DINT
Digital inputs 0x60FD 0x00 32 UDINT
= [¥ Input 2nd TxPDO Mapping 0x1A01 0x00 80 Editable 3
Status Word 0x6041 0x00 16 UINT
ActualPosition 0x6064 0x00 32 DINT v
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1.8 PDO edit button
2.0 PDO display area
PDO is divided into output group PDO and input group PDO according to data flow direction. The output group PDO

represents the process dagatdy the EtherCAT master to the EtherCAT slavés example, control word 0x6040the
input group PDO represents the process data sent by the EtherCAT slave to the master. Each slave may have multiple set:
of PDO or a single set of PDO, where as showthénfigure above the first set of input PDO and the first set of output

PDO can be edited to add, edit, delete, etc. Take the example of adding a new PDO :
[ﬁ MAIN ¢ 0 - SD700_ECAT V1.2.G * x =

Fold ‘ | [s Add/Edit

Base Information @ | Add ‘ Delete ‘

General Setting

| Input/Output | Name Index [ Sub-__. [ Name | Access... [ Data... [ Default... |
. 0x2... 0x00 Pn900 Store Para or Not RW UINT  Ox1
[ Tcontrol Word 0x2... OX00  Pn901 Prevent overflow function RW UINT  0x0
Startup Parameter TargetPosition 0x2... 0x00  Pn902 Set PosAc 0 RW UINT  0x0
1/0 Mapping @ Modes of operation 0x6... 0x00  Controlword RW UINT  0x0
Touch Probe Function 0X6... 0x00  Shutdown option code @ RW INT  0x0
Modes of operation i i
Velocity threshold Time
Modes of operation BxE—Bx08 Folt ey R HEHT—Bx0
~ ¥ Output 2nd RxPDO Mapping 0x6... 0x00  Position window RW UDINT  0x64
Control Word 0%6... 0x00  Position window time RW UINT  0x0
TargetPosition 0x6... 0x00  Velocity window RW UINT  Ox64
TargetVelocity 0x6... 0x00  Velocity window time RW UINT  0x0
— [ Output 3rd RxPDO Mapping 0x6... 0x00  Velocity threshold RW UINT  OxA
Control Word 0x6... 0x00  Velocity threshold Time RW UINT  0x0
TargetVelocity 0Ox6... 0x00  Target torque RW INT  0x0
— [ Output 4th RxPDO Mapping 0x6... Ox00  Max torque RW UINT  0xBB8
Control Word 0Ox6... 0x00  Target position RW DINT  0x0
TargetTorque 0x6... 0x00  Home offset RW DINT  0x0
— [0 Input 1st TxPDO Mapping + 0x6... 0x00  Software position limit RO USINT
Status Word 0x6... 0x00  Polarity RW USINT  0x0
ActualPosition 0x6... 0x00  Max profile velocity RW UDINT  0xC350
Touch Probe Status 0x6... 000  Max motor speed RO UDINT  0x1770
Touch Probe Pos1 Pos Vall e nean Penfiln ol cies nur LINTAT nenonc
Digital inputs -
= ¥ Input 2nd TxPDO Mapping Name: | flodelofloneion

Status Word
ActualPosition
Veloditv actual value

Index: | 0x6060

DataType: SINT
Bit Length: |8

Sub Index: | 0x00

Cancel ‘

1 0 SelectaPDO in the first group

N

d Click to add

3 0 Sclect 0x6060

4 9 Click OK

When a slave haswltiple groups of PDQO's, the groups of PDO's may have mutually exclusive relationships with each
other. Such as the SD700. only one group can be selected at a time. This mutually exclusive relationship varies with the
slave, and some devices can havetiplel groups checked.
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Auto Studio X

Indexes 0x1600,0x1601,0x1602,0x1603 are mutually exclusive.
Only one of them can be checked.

oK

The master downloads the PDO configuration relationships to the EtherCAT slaves in the forrupf géaeimeters via
PDO assignment and PDO mapping.

3.3 Startup parameters

Startup parameters mean that the PDO configuratiorrinétion of the slave, the factory setting parameters and some
parameters specified by the protocol (e.g. 402 protocol) are written to the slave by writing SDO when the slave is in the
PreOP state. Take SD700 as an example:

[M MaIN L3 0 - SD700_ECAT V1.2.G* x | ~

Base Information [ Add Modify | Delete | [¥ Hide System Parameter
General Setting

Number Name Index Sub-Index Bit-Len Value

Startup Parameter 3 Interpolation timeindex ~  0x60C2 02 16 o
1/0 Mapping Max accelration

In this interface users can ash@rtup parameters as needed, for example, add the object dictionary 0x60C5 and change
the value to 300.

[ mal y)’ 3 0-SD700 ECAT V1.2.G* x

Add/Edit X E
Base Information -
. @ Index |5ub-... |Name |AIIESS... Data... | Default... | ~ L
General Setting Number 06... 0x00  Profile deceleration RW UDINT  0x8555... L
Process Data [ ] 0x6... 0x00  Quick stop deceleration RW UDINT  0x0
2 0x6... 0x00  Motion profile type RW INT 0x0
R 0x6... 0x00  Torque slope RW UDINT 0x0
) 4 |t O0x6..0x00 Gearratio RO USINT
/0 Mapping 0%6... 0x00  Homing method RW SINT  Oxl
+ 0x6... 000  Homing speeds RO USINT
0x6... 0x00 Homing acceleration RW UDINT 0x3E80
0x6... 0x00  Position offset RW DINT  0x0
0x6... 0x00  Velocity offset RW DINT  0x0
0x6... 0x00  Torque offset RW INT 0x0
0x6... 0x00  Touch Probe Function RW UINT  0x0
0x6... 0x00  Interpolation sub mode select RW INT 0x0
+ 0x6... 0x00  Interpolation data record RO USINT
+ 0x6... 0x00  Interpolation time period RO USINT
6 Max acceleration @
UXO... UXUU MdX UeCeieration RVW UUINT UXLS
0x6... 0x00  Positive torque limit RW UINT  0xBB8
0x6... 0x00  Negtive torque limit RW UINT  0xBB8
0x6... 0x00 Positioning option code RW UINT  0x0
+ 0x6... 0x00  Digital outputs RO USINT
0x6... 0x00 Target velocity RW DINT  0x0 v

Name: | Max acceleration

Index: | 0x60C5 DataType: | UDINT

Sub Index: |DX00 Bit Length: |32

|Va|ue: |200 | @
@ | oK | Cancel |
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1 o6 Clickto add
2 & Sclect 0x60C5

3 0 Change the value to 300

4 8 Click OK

3.4 1/0 mapping function

The EtherCAT slave modules can only be contrdiigdperating variables if the PDO data is connected to the PLC internal
variables. The I/O function mapping interface is shown in the following figure:

[ MAIN 3 0 - SD700_ECAT V1.2.G * x |

Base Information

Variable Name Index Sub-Index DataType
General Setting
None TargetPosition 0x607A 0x00 DINT
Process Data None TargetVelocity 0x60FF 0x00 DINT
None Status Word 0x6041 0x00 UINT
SR [PETEnEET None ActualPasition 0x6064 0x00 DINT

1/0 Mapping None Velocity actual value 0x606C 0x00 DINT

Associated Variables

1. Doubleclick the variable with the left mouse button to bring up the varigplet setting interface, which can set the
associated variables.

[M MAIN' 3 0 - SD700_ECAT V1.2.G* x |
Base Information P Y S
el AT i 1 | Index | Sub-Index | DataType
General Setting [ DO Control Word I 0x6040 0x00 UINT
"None TargetPosmon 0x607A 0x00 DINT
Process Data None TargetVelocity Ox60FF 0x00 DINT
None Status Word 0x6041 0x00 UINT
Starti PAGAELEr None ActualPosition 0x6064 0x00 DINT
1/0 Mapping None Velocity actual value 0x606C 0x00 DINT
Variable Input X
" None
@ Element |D ~] IO j
C Control Axis ~ Axis: |AxisO = | Number: [0-Control Word 0x6040 =
ok Cancel |

2. The interface after the association is completed is shown below.
_ [M/MAIN 3 0 - SD700_ECAT V1.2.6* x |

Base Information

Name Index Sub-Index DataType
General Setting
TargetPosition 0x607A 0x00 DINT
Process Data None TargetVelocity Ox60FF 0x00 DINT
None Status Word 0x6041 0x00 UINT
Stattip Pararmetes; None ActualPosition 0x6064 0x00 DINT

1/0 Mapping None Velocity actual value 0x606C 0x00 DINT
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4. Motion Control

4.1 The Introduction of Motion Control Axes

4.1.1 Overview

Basic composition and control logic

In VC5 motion control system, the object of motion control is called axis. The axes are the bridge between the drive and
the PLC commands. The motion control axes of the VC5 are used to control EtherCAT bus drives compliant with the 402
protocol, as well as thecal highspeed pulse outputs and higpeed pulse inputs of the VCS5.

Motion control
MC instruction

N N
[ Motor, ( Motor)
NN -

Inside the PLC, the basic composition and processing logic of the axes are as¢follows

Shaft
Control commands PLCOpen State Machine Control word
Management Unit element
Status word
Feedback status ¢
User ;
< . Motion Pulse : ;
User Target location, etc.(user unit] | coordinatd . .. coordinate Target location, etllseunit) Drivers
Programs P system ; >
. |axis system
Feedback positioretc. (user unif| PSS panning| processing
< unit unit unit Feedback position, etc.(pulse unit)
46
Command Type
Classification Command
Control category Such as MC_Power, enable control command
Sports category Such as MC_Jog, point motion command
Status category Such as MC_ReadStatus, the read axis status comm

The PLC first parses these ab@mmmand into control commands, target positions (user units) and other parameters to
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the axis structufe after receiving these commands, the axis structure is converted into a command form conforming to

the Cia402 protocdpecification through coordinate system conversion, PLCOpen state machine management, and
motion planning unit processingA dictionary of related objects that control the servo, such as the enable of the servo
via 0x6040 and the motion of the drive via OX&. The driver feeds the relevant status to the axis structure via the
Cia402 protocol, e.g. the current status via 0x6041 and the current position via 0x6064. The structure receives these states
and feeds them to the relevaaimmand through the interm@ontrol logic.The axis controtommand are parsed in
PLC tasksthe PLCOpen state machine and path planning are executed in the EtherCAT task, and the timing of the two
tasks is scheduled as follows.

Scan to execute user programs
BtherCat axis command motion control caleulations and EtherCat PDO data sending and recetving, which have the
highest priority and can interrupt other task execution

e e ] User commands interact with EtherCat task axis
commands
Idle tasks Program idle tasks

EtherCAT Cycle | EtherCAT Cycle | EtherCAT Cycle [ EtherCAT Cycle| EtherCAT Cycle | EtherCAT Cycle | EtherCAT Cycle | EtherCAT Cycle

Program sean cycle Program scan cycle Program scan cycle
Axis Type

Axis Type Description

Bus servo axis Axes controlled with EtherCAT slave servo drives.
If the dummy axis mode is not enabled, this axis is used to assign it to the actus
drive to be used.
The bus servo axis supports several basic modes of control: torque, point, spe
home return.

Local pulse axis Axes controlled by pulse drivers using local higgeed 10 control.
VC5 allows setting 4 local pulse axes, YO/Y1, Y2/Y3, Y4/Y5, Y6/Y7.
Each pulse output channel can be optionally set to pulse + direction or CW/CCW.
A maximum of two probéerminals per pulse output channel.
The local pulse axis supports point, speed, and home return control in severg
modes, and does not support torque mode.

Bus encoder axis Reserved

Local encoder axis High-speed counter 0~7

To completely descibe the properties of the axes, monitor their status, and control their motion, the axes are divided
into three parts

Axis Structure Function Description

Shaft configuration Used to configure individual parameters of the axis, such asaj@arhome return type

parameters encoder mode, etc.

Axis system variables Monitoring of axis operating status and abnormal information, such as current pg
axis fault codes, etc.

Axis control commands In the user program, the MC motion conttcommand areused to execute axis motig
control.
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The axis controkcommandg are divided into control category (such as MC_Pow
motion category (such as MC_Jog) and status category (MC_ ReadStatus)

Shaft configuration parameters
In the project, the axisonfiguration screen is as follows.

Project Manager 2 x [ MAIN 3 Axis 0 x | {3 0-SD700_ECAT V12 G
)
2% Program block A~ P—
M MAIN Axis Number [0 @
[E SBR 1 Unit Conversion
P Axis Type Bus servo axis v
1INT_1 Mode Setting we | =
[u] Global variable table Origin Return @ - EEIor o= (-l 0-SD700_ECAT Vi.2 G hd Auto Map (Virtual axis when there is no associated device)
[El Data block ACCIDEC G .
System block 4 onversion Output Mapping (controller to device) Input Mapping (device to controller’
; EXZT:A'O" Modules ControlWord ~ [Unassigned ~] Statusword [Unassigned ~]
= Cross reference table @ TargetPosition ‘Unassigned ﬂ ActPosition ‘Unassigned ﬂ
= Element monitoring table TargetVelodity [Unassigned ~] ActVelodity  [Unassigned ~]
= Instruction Wizard
B . ) TargetTorque [Unassigned ~] AcTorque |Unassigned -]
«" Communication Config
- COMO OprationMode \Unassigned ﬂ ActOprationMode \Unassigned ﬂ
= com1 TouchFunction |Unassigned ~] TouchStatus  [Unassigned | @
= COM2
can MaxVelocity  |Unassigned ~] TouchPPos[0]  |Unassigned ~]
# EtherNet MaxTorque  |Unassigned ~] TouchPPos[1] [Unassigned ~]
C L DigitalOutput ~ [Unassigned ~] TouchNPos[0] [Unassigned ~]
L AxisO
(75 Group Config TouchNPos[1] [Unassigned ~]
=& EtherCAT Digitallnput ~ [Unassigned ~]
0~ SD700 FCAT V1.2 @ ErrorCode ‘Unassigned ﬂ
P ommunication v

Output Window
T

1 & Motion control axes

2 0 EtherCAT bus drivers

3 0 List of axis configuration and monitoring options

4 & Axis number (It's the unique access ID of the axis)

5 0 Associated entity drivers

6 o Detailed parametesettings

4.1.2 PLQOpen state machine

VC5 the state and motion of the axes are managed based on the PLCOpen state machine, and different functions are
accomplished in each different state. The state transition diagram is as follows:
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MC Movelinear
MC MoveCircle2D
MC_GroupStop

Synchronized
MC MoveAbsolute Motion

MC MoveRelative .
MC MoveVelocity
. MC_T Control
MC_MoveFeed _lorquetontro
MC MoveBuffer MC_Jog
>{ Continuous ’

Discrete Motion .
Motion

MC_ImmediateStop
MC_Stop

Stopping
Positioning completed Errorstop }‘7 -
’ |
1Y
3
MC_Home #
Return completed
Homing J< Standstill ————— 5 *{ Disabled 2 -
\
The detailedlescription is below
Status Function description
Disable Not enabled
Error stop Fault shutdown status
Standstill Enable state
Homing Origin regression state
Stopping Stop status
Discrete Motion Discrete motion
Continuous Motion Continuous grain running state
Synchronized Motio Synchronize the health status
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State migration conditioms

Transform action Conversion condition
1 Enters this state as soon as the fault detection logic of the shaft detects a fault
2 When the shafis faultless and MC_Power.Enable=FALSE
3 When the call MC_Reset reset axis fails and MC_Power.Status=FASLE
4 When the call MC_Reset reset axis fails and MC_Power.Status=TRUE
5 When MC_Power.Enable=TRUE and MC_Power.Status=TRUE
6 MC_Stop(MC_ImmediateStop). Done=TRUE

MC_Stop (MC_ImmediateStop). When Execute=FALSE

4.1.3 The units of the axis

Two units are used in the shaft structure, the user unit and the pulse unit

axis

The units of the

Functional description

User Units

The unit of measurement used on the command side in millimeters, centimeters, angle
called the user unit, usually expressed in Unit.

The user coordinate system is divided into a linear coordinate system and a rotating co
system accordintp the different operating conditions.

A linear coordinate system typically contains a zero point, with forward motion when the
position increases and the target position decrements as reverse motion. Linear cQ
systems can set positive amegative soft limits.

The rotation coordinate system consists of a zero point and a rotation period in which th
position increases clockwise and the target position decreases to counterclockwise

Pulse units

The unit used on the driver sideneasured in the number of pulses, usually expressed in [
The driver usually contains two parameters: pulse zerdhachumber of pulses of the encoq
when the motor turns one rotation

The process of finding and setting the zero point of a servormolge is called origin regressio
The number of pulses in one revolution of the servo motor is often used to calculate the ¢

traveled by the work piece

4.1.4 Axis configuration parameters

Classification Content Bus servo axis Local pulse axis
Axis number a a
. i Shaft type a a
Basic setting
Automatic mapping a X

18/329




VEICHI f¢ils

PDO

Reverse

Command pulse number of
Unit conversion Motor/Encoder rotation circle

Working stroke oMotor/Encoder
rotation circle

Wheelratio molecule

Denominator of wheel ratio

Encodemode

LinearRotation mode setting

Software limit

Software error response

ModeParameter Following error

setting Shaft speed setting

Torque limit

Probe setup

Output setting

Hardware limit section

No ErrorStop status after magnetic limit

Origin signal

Origin return settin .
9 Positive limit

Stop

Z signal

Origin return direction

Origin inputdetection direction

Origin return list

Origin return speed

Approach speed of origin return

Origin return acceleration

Origin return timeout

Limit terminal setting
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Positive terminal setting X a

Origin signalsetting X a

4.1.5 List of axiscommands

VC5 the list of supported singlaxis control commands is as follogs

Directives Functional description
MC_Power Enable control commands
MC_Reset Reset fault command

MC_ReadStatus

Read axis statusommand

MC_ReadAxisError

Read axis errocommandg

MC_ReadDigitallnput

Read digital inputcommand

MC_Move

Positioningcommand

MC_ReadPosition

Read positiorommand

MC_ReadVeloccity

Read speedommang

MC_ReadActualTorque

Read the actual torquemmand

MC_SetPosition

Set the location directive

MC_TouchProbe

Probecommand

MC_MoveRelative

Relative positioningommand

MC_MoveAbsolute

Absolute positioningommand

MC_MoveVelocity

Speed command

MC_Jog

Jog motion command

MC_RunStatus

Read the axis operating statmmmandg

MC_Home Origin regressiorommand
MC_Stop Stop command
MC_Halt Pause the command
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(+)
o/

MC_MoveSuperimposed

Displacement overlagommand

MC_ FollowVelocity

Motion speed overlay command

MC_MoveFeed

Interrupt the fixedengthcommand

MC_MoveBuffer

Multi-segment position directives

MC_Linear

Straightline interpolationcommand

MC_Circle_CW

Clockwisecircular arcinterpolationcommand

MC_Circle_CCW

Counterclockwiseircular arcinterpolationcommands

MC_SyncTorqueControl

Synchronous torque control command

MC_MoveVelocityCSV

Speeccommandbasingon adjustableCSV pulsewidth

MC_SyncMoveVelocity

Synchronouspeedcontrolcommandoasingon adjustableCSV pulsewidth

MC_MoveThreeDimensionalCircular

3D circulararcinterpolationcommand

MC_MoveSpiral

Helical interpolationcommand

The list of axis group control command

s supported by VC5 is as follows:

Command

MC_Movelinear

Linear interpolation

MC_MovecCircle

Circulararcinterpolation

MC_GroupStop

Stop axis group running

MC_GroupPause

Pause axis group running

MC_AddAxisToGroup

Add an axis to an axis group

MC_RemoveAxisFromGroup

Remove from axis group

MC_PathAdd

Path added

MC_PathMov

Path Movement

MC_SetForwardlookingPara

Forwardlooking parameter set command
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4.2 Motion Control Axis Configuration

4.2.1 Bus servo axis and local pulse axis comparison

Project This pulse output EtherCAT Bus driver

The shaft types| Local pulse axis Busservo axis

are different

The output You need to set up the local 10 terminals, and ea] PDO needs to be configured and mapped
device is the loop variable of the axis

of the two forms a group, respectively YO/ Y1
different group P y

Y2/Y3 Y4/Y5and Y6/Y7

Pulse output Pulse + direction, CW/CCW and AB phase are | No setup is required
form supported, and yoneed to select in the "Mode
Settings"-> "Pulse Output Settings" field

Probe function | Two probes are supported, and one of theX¥0 Probe terminals need to be configured
can be selected for each probe termimis
functionneed to select in the "Mode Settings"
"Pulse Output Settings" field

The origin Support the return method other than the Z signa Support the 135 zereback mode setting
returns to the | specified in the 402 protocol. The limit sejrand specified in the 402 protocol, and the limit
location origin signal of the local pulse output axis can be| and origin signals need to be set on the

selected from the origin return setting interface | driver side

4.2.2Basic settings

The basic setup interface for axes is used to set the type of axis, select functions such as entity drive devices, etc. The

basic settings interface is shown in the following figure
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Project Manager
2% Program block
[ MAIN
[E1 SBR_1
[ INT_1
[41 Global variable table
[ Data block
-[= System block
4 Extension Modules
@ E-CAM
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A
Basic Setting

Unit Conversion
Mode Setting
Origin Return

ACC/DEC Conversion

v

Axis Number ‘ 0

Axis Type ‘Bus servo axis ﬂ
el N (I 0-SD700_ECAT V1.2 G hd Auto Map (Virtual axis when there is no associated device)

Qutput Mapping (controller to device)

Input Mapping (device to controller)

ControlWord \Unassigned ﬂ StatusWord \Unassigned j
TargetPosition ‘Unassigned ﬂ ActPosition ‘Unassigned ﬂ
TargetVelocity \Unassigned ﬂ ActVelocity \Unassigned j
TargetTorque ‘Unassigned ﬂ ActTorque \Unassigned ﬂ
OprationMode ‘Unassigned ﬂ ActOprationMode ‘Unassigned ﬂ
TouchFunction \Unassigned ﬂ TouchStatus \Unassigned j
MaxVelocity ‘Unassigned ﬂ TouchPPos[0] ‘Unassigned ﬂ
MaxTorque \Unassigned ﬂ TouchPPos[1] \Unassigned j
DigitalOutput ~ [Unassigned | TouchNPos[0] |Unassigned ~]

TouchNPos[1] \Unassigned ﬂ

DigitalInput ‘Unassigned ﬂ

ErrorCode \Unassigned ﬂ

Axis number: Each axis is assigned a separate nuthieerange is &'1, can not be modified manually. The axis number

can be accessed as an input parameter to thedvithandand is unique

Axis Type: The options for the shaft type are Bus servo axis, Local Pulse Axis, Bus Encoder Axis, and Local Encoder Axis.
Associated devices: Valid only in bus servo axis and local pulse axis modes. If it is a bus servo axis, it is useth# select
EthaCAT servo drive; In the case of a local pulse axis, it is used to select a locapkiggth output terminal. VC5 has four

sets of higkspeed output terminals YO/Y1, Y2/Y3, Y4/Y5, and Y6/Y7 to choose from.

Cyclic variables: Valid only in bus encoder axizdabus servo axis modes. EtherCAT slaves communicate periodically
based on PDO, and the axes are connected to the object dictionary of the EtherCAT slave via cyclic variables. When

automatic mapping is selected, the mapping process is automatically dssigheannot be configured manually
Bus servo axis cycle variablés

The list of variables is as follows, see Standard 402 Protocol for details on the meaning of the object dictionary

A list of variables

Loop variables Object dictionary Function
Controlword 0x6040 Control words
TargetPosition 0x607A The target location value
TargetVelocity Ox60FF The target speed value
Set torque 0x6071 The target torque
Modes of operation 0x6060 Control mode, the setting range is
6: Origin regression mode
8: Periodic Synchronous Position Mode (CSP)
10: Periodic synchronous torque mode (CST)
Touch probe function 0x60b8 Probe control word
Physical outputs 0x60fe:1 Digital output
StatusWord 0x6041 Status word
ActPosition 0x6064 The actual location value
ActVelocity 0x606C Actual speed feedback value
Torque actual value 0x6077 The actual moment value
Modes of operation display 0x6061 The current control mode
Digital inputs 0x60fd Digital input terminal status, functions fdlows
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Bit2: Origin switch
Bit1: Forward limit switch
Bit0: Reverse limit switch
Touch Probe Status 0x60b9 Probe status
Touch Probe Pos1 Pos Value 0x60ba Probe 1 ascends to the position along the edge
Touch Probe Posl Neg Value 0x60bb Probe 1descends along the position
Touch Probe Pos2 Pos Value 0x60bc Probe 2 ascends along the position
Touch probe 2 falling edge 0x60bd Probe 2 descends along the position
Error code 0x603f Drive fault code

The parameters that need to be set for unitonversion
Relevant parameters

The parameter name Function

Number of pulses for onevolutionof motor/encoder Depending on the encoder resolution, set the number
pulses for the motor to turn 1 revolution

The amount of movement of the table rotatedne turn | The amount of movement of the work piece 1 turn on

side
Gear rationumerator Gear rationumerator
Gear ratio denominator Gear ratio denominator

The bus driver (local pulse axis) uses pulse units when controlling the motor, and theamotiohcommand side uses
common units of measurement such as millimeters, degrees, inches, etc., which we call user units (Units). The two units
are converted to and from within the configuration parameter axis.

The formula for calculating from user usnio pulse units is as follows

Motor/encoder number of pulses for one revolution [DINT] * Gear ratio numerator [DINT]

Number of pulses (pulsg) = == == - - === —————-——--—---==-=-- ity m————= m—— === * ing di i
P ® ) Motor / encoder movement for one revolution [REAL] * Gear ratio denominator [DINT] Moving distance [Uin]

The association of the unit conversion setting with theommandunit, in the user unit:
The location unit is Unit,

Speed units are Unit/s,

The acceleration unit is Unit/s?

4.2.3 Mode settings

4.2.3.1 Configuration interface

The basic settings interface is as follows, the selected axis type is different, the visible parameter list is alsp different
subject to the actual display of the software
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x [M] MAIN 3 Axis 0 x | i} 0 - SD700_ECAT_V1.2_G

Basic Setting
Origin Signal: [Not Used - Z Signal: |Not Used -

Unit Conversion

Mode Setting

Origin Return Positive And Negative Limit

ACC/DEC Conversion

Hardware Paositive Limit: |Positive Logic hd Hardware Negative Limit: |Positive Logic hd
Positive Limit: |[Not Used - Negative Limit: [Not Used -
Origin return direction: ,W Origin input direction: W
Origin return method: W Origin Logic: |Positive Logic hd
Origin return speed: | 10.00 Unit/s Origin return acc: | 100.00 Unit/s2
Near point speed: |2-00 Unit/s Origin return timeout: | 5000 *10ms

4.2.3.2 Encoder mode

The encoder mode is onllid in bus servo axis mode and is used with incremental encoder type servo drives and absolute
encoder servers, please select according to the type of servo drive actually used. The PLC is handled as follows:
Incremental mode

The PLC side does not takeo the accountto increase in the number of laps caused by the overflow of the servo drive
encoder 32it counter. PLC does not save the current position of the encoder during power failure and restart, and after
re-powering up, the current position dfet shaft is calculated only according to the position of the single turn fed by the
servo drive.

Absolute mode

The PLC side takes intthe accountto increase in the number of laps caused by the overflow of the servo drive encoder
32-bit counter. PLC saas the current position of the encoder feedback when the power is disconnected and restarted, and
after the power is renergized, the encoder position of the shaft and the position of the servo drive feedback saved inside
the PLC are read inside the PL@rithg the initialization process, and the position of the feedback of the servo drive is
calculated the current absolute position of the outlet

4.2.3.3 Mode settings

Depending on the actual operating conditions, the motion control axis can be setrtmédezand ring mode.

Linear mode

Linear mode is typically used in devices with a range of mechanical motion inYH@®ar coordinate system.

Linear mode usually contains a zero point.

An increase in the feedback position during motion indicatesafi@hmotion, and vice versa.

It is allowed to set forward software limits and reverse software limits, and when the software limit is enabled, the axle ca
only move within the limit range.

Absolute positioning mode: when the target position is greatarttiestarting position, the distance between the target
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position and the starting position is moved forward; When the target location < the starting position, the distance from the
starting position to the target location is moved in reverse.

Relative po#ioning mode: when the target displacement is greater than 0, the distance of the forward movement of the
target displacement, when the target displacement is less than 0, the distance of the reverse motion "target displacement".
Speed classommandproeessing method in linear mode: the target speed is greater than O for forward motion, and the
target speed is less than 0O for reverse motion.

Ring mode

The ring mode is a mode in the form of a change counter that repeats infinite counts over a set watigeised in
turntables or reels, etc

Torus mode usually consists of a zero point and a rotation period. The feedback position range of the ring counter is 0< =
the feedback position < rotation period.

In ring mode, it is considered clockwise if the feadk position increases, and counterclockwise if the feedback position
decreases.

O/rotation period 0/rotation peried

Counterclockwisel
rotation

Half-cycle Half-cycle

There are no software limits in ring mode.

Relative positioning processing mode: the distance of the target displacement is moved clockwise if the target displacement
is greater than 0, and the distance of the target displacement | the target displacement is moved counterclockwise |
Absolute positioning processing: forward: first take the modulus of the rotation period of the target position, and then move
the axis cloclwise from the starting position to the target position
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0/rotation period

Start Point

Target position to rotation
period modulus Half-cycle

Reverse: First take the modulus of the rotation period from the target position, and then move the axis counterclockwise
from the starting position to the target position

O/rotation period

Target position to rotation
period modulus

Half-cycle

Shortest distance: Firkike the target position to the rotation period to obtain the target position 1, and then calculate the
displacement from the starting point clockwise to the target position, if the displacement is less than or equal to half a
period then move clockwisetherwise use counterclockwise movement to the target position.
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Current direction: Moves to the target position in the direction of the most recent movement of the axis, and forward to the
target position if it is the first time on power. Speed commandgasing method in ring mode: the target speed is greater
than 0 and the target speed is less than 0 when it moves counterclockwise

4.2.3.4 Abnormal deceleration

During the operation of the shatft, if the logic failure of the motion command itself dchesssaft to switch to the errorstop
state, the shaft will do-fiype deceleration according to the deceleration set by the shaft fault deceleration, and the shaft
will not enter the errorstop state until the deceleration reaches 0

4.2.3.5 Follow error

During the execution of the positioning and speeshmang, the servo drive actually works in CSP (Periodic Synchronous
Position) mode, and the planning of the position curve is done on the PLC side. The PLC sends the target position to the
servo drive throulg the 0x607A, the servo drive the servo motor movement, the position of the motor encoder is fed back

to the PLC through the 0x6064, and the difference between the 0x607A and the 0x6064 is generated due to the servo drive
and the motor itself. This diffenee is converted into user units and is called a follow error. Set the maximum follow error

in VC5. If the absolute value of the following error of the axis exceeds the maximum following error, the axis reports that
the following error is too large and ens the error state

4.2.3.6 Software limits

If the soft limit is effectiveduring the operation of the axis, the absolute position of the axis will be detected at all times
from the current speed and then decelerated to 0 in accordance with the setruhiftthe absolute position of the shaft
exceeds the limit range, the shaft will execute the soft limit deceleration algorithm and interrupt the positioning or speed
commang currently being executed. The soft limit in origin regression and torque inodalid.

4.2.3.7 Axis speed settings

VC5It allows you to set three parameters: maximum speed, maximum acceleration, and madtingracceleration

When the target speed, acceleration, deceleration and other parameters in the posgioniagdor speedcommand

exceed the speed limit value, the relexarhmandeports a fault and the axis enters the Errorstop dtatee bus servo

axis, the maximum speed is also converted into pulse units by the unit conversion function and written to the object
dictionary 0x607f of the servo drive via the stapt parameters.

4.2.3.8 Probe settings

The local pulse axis enables the probe terminals via probe settings.

In the local pulse axis, each shaft can be configured with up to two probe terminals. The probe terminal source can be
selected Xe&x7.

When the probe terminals are enabled, the local pulse axis can use probe commands and inteteugitfix@mmands.

28/329



VEICHI (£l s |vmeon @

Probe Setting

[ Probe1Enable Probe 1 Input: |X0 [ ProbezEnable Probe2Input: [X0

4.2.3.9 Pulse output settings

The local pulse axis allows YO0/Y1, Y2/Y3, Y4/Y5, and Y6/Y7 to be set as 4 local pulse axes.

The local pulse axis allows the output of pulses in pulse+direction, CW/CCW or AB phase format.

For channels that have been setutse axis, when the pulse + direction is selected, YO0, Y2, Y4, Y6 are the pulse terminals,
and Y1, Y3, Y5, and Y7 are the direction terminals. When CW/CCW is selected, YO, Y2, Y4, and Y6 are CW pulse
terminals, and Y1, Y3, Y5, and Y7 are CCW terminals

4.2.3.10 Hardware limits

Among the system variables of the axis are bphlimit (hardware positive limit) and bnhlimit (hardware negative limit)
variables that represent the state of hardware limit, and when the hardware limit logic is set as positive yogic, the
correspond to the values of bitl and bit0 0x60fd by the object dictionary, respectively. When set to negative logic, they are
inverse to the values of bitl and bit0 in the 0x60fd, respectively.

The logic of setting the hardware limit is only reflectadthie above variables and has no effect on the limit shutdown
treatment when the servo touches the limit

4.2.4 The origin returnssetting

VC5 supports the-B5 return mode supported by the Cia402 protocol.
The origin return setting interface is as folkaw

29/329



VEICHI £ a)ss

[M MaIv 3 Axis 0 x

L[] veicHLcom

“@ 400-600-0303

Basic Setting
Unit Conversion

Mode Setting
ACC/DEC Conversion
Selection of screening

-~

conditions and reversion

methods

Return to original

parameter settings

Origin

Positive

Origin return direction: |Negative Direction -

Origin return method: IHuming Mode 1 E

Not Used > Z Signal: |Not Used >
Not Used - Negative Limit: b

Origin input direction: |Negative Direction ¥

Origin return speed: | 10.00 Unitfs Origin return acc: | 100.00 Unit/s2
Near point speed: |2.00 Unit/s  Origin return timeout: | 5000 *10ms

Megative limit switch

Motor Z Signal T

1
I
1
|} i
: Schematic
——
I

Deceleration point \‘-—“J‘ . diagram
signal is invalid \ I /
| Te— /
o,
L I

Deceleration point s
signal is valid

= o la

The parameters in the configuration interface are as follows

Set the parameters

Description

Origin signal Lets you choose whether to use the origin signal
When Unassigned is selected, it is not used as a forced filter.
When you choose not to use, the return mode that must use the origin s
removed.
When Use is selected, the original mode that does not support the origin
is removed

Z signal Used to select whether to use the motor z signal
When Unassigned is selected, it is not used as a forced filter.
When you choose not to use it, the return mode that must use the z si
removed.
When you choose to use it, the original mode that does not support the z
is removed

Positive Imit Lets you choose whether to use a hardware right limit signal

When Unassigned is selected, it is not used as a forced filter.

When you choose not to use, the return mode that must use the positiv
signal is removed.

When Use is selected, thetusn mode that does not support negative li
signals is removed

Negative limits

Used to select whether to use a hardware left limit signal
When Unassigned is selected, it is not used as a forced filter.
When you choose not to use, the return mode rtiust use the negative lim

signal is removed.
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When Use is selected, the return mode that does not support negativ

signals is removed

The origin returns in the directior| Lets you set the direction of motion at the beginning of the origin ssigne
Forward: The direction of motion when the limit (origin) signal input is inv;
is positive, otherwise it is reversed

Negative: The direction of motion when the limit (origin) signal input is inv
is negative, otherwise it is reversed

Theorigin input direction The direction of motion when the origin signal is reached
Forward: Touches the origin signal edge during forward motion to stop.
Negative: The edge of the signal that touches the origin during negative n

stops

Origin logic Positive logic (high level)
Negative logic (low level)

How the origin is returned When setting the range 35, write the object dictionary 0x6098 as a staf
parameter

The origin return speed The origin returns the speed, converts the user unit to paoisend then writes

the object dictionary 0x6099 subindex No. 1 in the form of a startup parar

The origin returns the accelerati¢ The origin returns the acceleration, converts user units to pulse units, and
them to the object dictionary BR9A as startup parameters

The origin returns to the perimet{ The origin returns the speed, converts the user unit to pulse unit, and then
speed the object dictionary 0x6099 subindex No. 2 in the form of a startup parar

The origin returns imeout period| Unit 10ms

In actual use, the origin regression method is defined by several parameters such as origin signal, positive limit, negative
limit, Z signal, origin return direction, origin input direction, and then the desired mode is séfeotggh the origin
return mode option

4.2.5 The curve type

VC5Two speed curves are supporteetyde acceleration and deceleration andefment S curve acceleration and
deceleration, which are determined by the SpeedMode parameter in the commandiolm addin the shaft hits the limit

or otherwise needs to perform a fault deceleration shutdown to make the shaft enter the Errorstop state, it is also performed
according to the-Eurve.

T-type velocity curve:

In the command, when SpeedMode = 0, the ghadt Ttype acceleration and deceleration. In thggde velocity curve,

the axis is curved according to the target position, target speed, target acceleration, and target deceleration. In the
acceleration and deceleration process, the actual accelematiaeceleration are fixed, and the positioning curve is shown

in the following figuré
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Speed 4

Target speed [~ — — —

Accelerati
cceleration Deceleration
phase

Accelerated g
speed

Target

acceleration

Target
deceleration

0 Target position: The position that t hecommahgardthe yunits wi I
is Unit.
0 Target speed:dthatlcan benmahievedndunng teepopeeation of the axis, in units of Unit/s (user units per

second).

0 Target acceleration: The amount of change in the spee
0 Target decel e rclangeiothe spekdatthesshafi pensecora fvhen it is decelerating, in Unit/t2.

0 Acceleration phase, assuming that the initialratoel oci t

is Acc, then the time of the acceleratjpgmase

Tacc = (Vt- Vs)/Acc

0 Deceleration phase, assuming that the initial dspeed c
Dec, then the time of the deceleration phase:

Tdec = (Vs Ve) / Dec

S-shaped velocity curve

When SpeedMode = 1, the shaft doety|® acceleration and deceleration. In thee§ment S curve, the axis is curved
according to the target position, target speed, target acceleration, and target deceleration, where the target andeleration a
target deeleration refer to the maximum value reached during the acceleration and deceleration process. The positioning
Curve is shown in the following figure
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Speed

Target speed

Time

Accelerated
speed

Target
acceleration

Time

Target

deceleration |

Adding |
acceleration ‘

Time

In the 5segment Sype speed curve, according to the state of acceleration, acceleration redudtiomjtynacceleration

and deceleration, deceleration 5 stages, there must be no uniform acceleration and uniform deceleration stage, in the
acceleration, acceleration and deceleration and other variable acceleration stage in the actual Jerk is Haldulatioa,

the user can not set.

0 Target position: The position that t hecommahgardthe yunits wi |
is Unit.

0 Target speed: The maxi mum speed tisainunit afUnitls @useauoits pee v e d
second).
0 Target acceleration: The maxi mum amount of <change in

acceleration, in Unit/t2. The acceleration of the velocity curve at the moment wherldioi#tyvchanges from the
acceleration stage to the deceleration (t2) must be the target acceleration.

0 Target deceleration: The maxi mum change in the speed
is Unit/t2, and the deceleratiof the speed curve from the deceleration stage to the deceleration of this moment (t5) must
be the target deceleration.

0 Acceleration phase, assuming that the initialratorl oci t
is Acc, then the time of the acceleration phase: Tacc = 2*\(§}/Acc.
0 Deceleration phase, assuming that the initial dspeed c

Dec: Tdec = 2* (Vs Ve) / Dec.
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4.2.6 Acceleration and deceleration time conversion

In the 5segment Sype velocity curve, the acceleration, deceleration, and acceleration rate of the curve can be calculated
according to the acceleration time.

The default display target speed is 1000Unit/s, the motor $p&8d00r/min, and the actual target speed is filled in when
using.

[ maN O Axis0 x ~
Basic Setting Target Speed: | 1000.00 Unitfs Acc Curve Dec Curve
Unit Conversion Speed Spee
. Motor Speed: 60000.000000 r/min
Mode Setting
Origin Return [ The dec parameter is the same as the acc parameter
ACC/DEC i
 Satby acfctime
Acc Time: 1.000000 s Time Time
Acc
Dec Time: 1.000000 5
Acc Smooth: 7J 100.00
Dec Smooth: 7J 100.00
Time Time
(" Direct setting Herk Derk
Acceleration: 2000.000000 Unit/s2
Deceleration: 2000.000000 Unit/s2
Jerk: 4000.000000 Unit/s3

Time Time

If the target speed is 100Unit/s and the acceleration/deceleration time is 1s, the acceleration/deceleration and acceleration
change rate will be calculated automatically.

34/329



VEICHI

DRIVE FOR EVER

HERS

[] veicHL.com

(© 400-600-0303

MAIN £ Axis 0 x |

Basic Setting
Unit Conversion
Mode Setting

Origin Return

ACC/DEC Conversion

Target Speed: 100.00 Unit/s Acc Curve Dec Curve
Speed Spee
Motor Speed: I 6000.000000] r/min
[~ The dec parameter is the same as the acc parameter
—(® Set by acc/dec time
Acc Time: 1.000000 . Time Time
Acc
Dec Time: 1.000000 5
Acc Smooth: '—J 100.00
Dec Smooth: ij 100.00
Time Time
—( Direct setting ! Derk Derk
Acceleration: 200.000000 Unit/s2
Deceleration: 200.000000 Unit/s2
Jerk: 400.000000 Unit/s3
Time Time

You canalso directly set the target speed, acceleration/deceleration and acceleration change rate, and automatically

calculate the acceleration/deceleration time.

[M maM £ Axis 0 x | -l
Basic Setting ITarget Speed: I 150.00 Unit/s I Acc Curve Dec Curve
Unit Conversion Speed Spee
. Motor Speed: 9000.000000 r/min
Mode Setting
Origin Return [¥" The dec parameter is the same as the acc parameter
ACC/DEC i
sty atectme
Acc Time: 2.000000 s ilime Time
Acc cc
Dec Time: 2.000000 5
Acc Smooth: '_Ji 33.33
Dec Smooth: —Ji 33.33
Time Time
—(® Direct setting 'f Derk Derk
Acceleration: I 100.000000 Unit/s2
Deceleration: 100.000000 Unit/s2
Jerk: 200.000000 Unit/s3
Time Time

Example: For a relative motion, the acceleration/deceleration time is expected to be 1saandlénation/deceleration

and change rate are calculated as 15, 15 and 45 respectively according to the table.
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MAIN £ Axis 0 x |

Basic Setting
Unit Conversion
Mode Setting

Origin Return

ACC/DEC Conversion

=
Target Speed: | 10.00 Unit/s Acc Curve Dec Curve
Speed Speed
Motor Speed: 600.000000 r/min
[ The dec parameter is the same as the acc parameter;
@ Set by acc/dec time
Acc Time: 1.000000 5 Time Time
Acc o«
Dec Time: 1.000000 s
Acc Smooth: J— 50.00
Dec Smooth: —Ji 50.00
Time Time
—(" Direct setting Derk Derk
Acceleration: 15.000000 Unit/s2
Deceleration: 15.000000 Unit/s2
Jerk: 45.000000 Unitfs3
Time Time

Program monitoring:

Acceleration and deceleration time conversion
Speed type-five times curve

1T

MC_MoveRelative

Execute

0— Axis
0N M600 — SpeedMode
100. 0000 D600 — Position

10. 00000 D602 —

Velocity

15. 00000 D604 — Acceleration
15. 00000 D606 — Deceleration
45. 00000 D608 — Jerk

Done —M601 OFF
Busy [—M602 OFF
Aborted —M603 OFF
Error —M604 OFF

ErrorID[—D610 0
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The curve monitors the speed curve, and its acceleration and deceleration time can be observed, as shown in the
following figure:

[¥Measurement
| Adaptive

I Sampling
/ Cycle  (@s)
I

Timeline (ms)

i
H
! [2000
! Component
i

Write
/ Deceleration 1\ Address:
: time \ r

T

aluedINT ¥

Write

Clear Tracks|

Acceleration
time i

— =
i .

porting dat:

272 2272 4272 6272 8272 10272 12272 14272 16272 18272 20272
. . Importing Data
Timeline (MS)

Component

Color Vertical axis

Channel name Min Max Average X1 value X2 value AX Difference AY Difference

Type scaling | | value value Trigger settings
D202 REAL - 900. 446627 0. 000000 9. 995040 5. 500945 2264; 3216 952, 9.965025| & | X

AN

smonm |

4.3 M C Axis Control Instruction

4.3.1 MC_Power (Enablecontrol command)

DrawingBlock:

MC Power
— Enable
— Axis Status|—
Busy |—
Error |—
ErrorID|—
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
type components)
IN AXxis WORD | Constant/D/R/W| 0~71 AXxis Enable Valid and
name/axis invalid
number
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ouT Status BOOL M/S TRUE,FALSE | Axis enable
flag

ouT Busy BOOL M/S TRUE,FALSE | In-Run flag

ouT Error BOOL M/S TRUE,FALSE | Error flag

ouT Error ID | WORD | D/R/W 0x0~O0xffff Error ID

Description of functions andcommands
MC_PowerCommand apply to EtherCAT bus axes and local pulse axes to set the enable state of the shaft at h

igh levels

Axis
setting

number

The ascending edge command on the Enable latches the axis specified by Axis.

If the axis number is used to access the axis, when Enable=TRUE is modified, the com
errorreported, and the originally controlled axis is enabled.

If the axis number is used to access the axis, modify the Axis when Enable=FALSE, if tf
correspnding to the Axis is originally in the enabled state, and ¢biemandis the last Powe
commandexecuted in a PLC scan cycle, the axis corresponding to the Axis will be enabled b
unrunnable

Functional
description

After setting Enable to True, tlais enters the enabled state and the Status signal of the con
is valid.

The PLCOpen state machine of the axis enters the StandStill state from the disabled state
After activation, motion commands such as MC_MoveRelative can be executed.

After seting Enable to False, you can unenable the axis and interrupt the execution of
commang such as MC_MoveAbsolute. After the enabled state is lifted, the axis does not
actioncommand and cannot be controlled. However, fmoationcommand such a MC_Power,
MC_Reset, MC__ SetPosition can be executed.

When the axis enters the errorstop state due to failure, the MC_Power cannot switch the a
standstill state after the MC_Reset iser@abled, and the command must be called first to reg
the failure of the axis

Multiple calls

When using multiple MC_Power command, multiple calls are not allowed for the sam
number.

Error report

When the axis number does not exist, the command reports an error

When the axis type is wrong, themmand reports an error

When the axis initialization fails, an error is reported

An error is reported when the four parameters of control word, status word, target position, and current po
not configured in the PDO of the axis
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Timing diagram
0 When a MC_Power command is. used, the axis is enabl ed

Enable

Status

Busy
Enter operational status

Release from
Error operational status

0 When two MC_Power commands are used, the axis is norri

Enablel

Status]

Busyl

Enable2

Status2

N

Busy?2 N Release from
Enter operational status operational status
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4.3.2 MC_Reset (Resdault command)

DrawingBlock:

MC_Reset
— Execute
— Axis Done |—
Busy|—
Error|—
ErrorID|—
Command list format
Input/Output| Name Data type| Applicable (soft| Range Description Enable
components)
IN Axis WORD | constant/D/R/W| 0~71 Axis Execute Rising
name/Number | Edge
ouT Done BOOL M/S TRUE,FALSE | Reset the
completion flag
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Error BOOL M/S TRUE,FALSE | Error flag
ouT Error ID | WORD D/IR/W 0x0~Oxffff Error ID

Description of functions andcommands
MC_Reset Theommana apply to both EtherCAT bus shafts and local axes for resetting shaft faults, rising edge triggering

On the rising edge of the Execw@gnal valid, the command attempts to reset the fault of the axis, if the re
successful, the Done output is valid, otherwise the Error signal is valid, and ErrorlD will give the reason for {
failure

After a successful reset, the PLCOstate machine of the axis enters the StandStill state if the drive is in the e

state, or the Disabled state if the drive is not enabled

Interrupt

Thiscommanddoes not interrupt the output signal and cannot be interrupted during execution

If thereare two reset commands in a scan cycle, as long as one reset command is valid, regardless of the se
program will start to execute the reset logic, if the reset is successful, the triggered command Done signal outp

Error report

When te axis number does not exist, the command reports an error

When the axis type is wrong, the command reports an error

When the axis initialization fails, an error is reported

When this command is called without a fault, the command reports an error

An error is reported when the shaft itself cannot be reset
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Timing diagram

6 A fault that invokes MC_Reset command when an axi s

Execute

Done

Busy

Reset completed
Error

0 Wh e n-resettable fault occurs with the drive

Execute

Done

Busy

Error
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4.3.3 MC_Home Return to origin command)

Drawing block

MC_Home
— Execute
— AxXis Done (—
— Position Busy |—
Aborted [—
Error—
ErrorID|—
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
type components)
IN Axis WORD | Constant/D/R/W| 0~71 Axis Execute
name/Number | rising edge
IN Position REAL Constant/D/R/W| Positive/Negative/( Origin offset Execute
rising edge
ouT Done BOOL M/S TRUE,FALSE Return to
origin
completion
flag
ouT Busy BOOL | M/S TRUE,FALSE Running flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupt
ouT Error BOOL M/S TRUE,FALSE Error flag
ouT ErroriD WORD | D/R/W O0x0~Oxffff Error ID

Description of functions andcommands
This commands used to implement the origin regression function of the EtherCAT bus axis and the local pulse axis, and
thecommands valid on the risingedge.

The setting of| Latches on the rising edge of the Execute input;

the axis| During execution, modification to other axis numbers to report errors.
numter After execution is completed and energy flow is valid, modify to other axis number to rep
error.

After execution is completesihd energy flow is invalid, modify to other axis number is invalid
wait for rise to be valid.

Functional Thiscommancdcan only be invoked by using MC_Power directive to switch the axis to the en
description state;

On the rising edge of theommar, the function block latches the Position input parameter
axis is in the Homing state and does the origin regression movement; Position is used tc
origin offset;
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Calling this command in virtual axis mode will return to zero in absolute mad&Min the 402
protocol

Multiple calls | The backto-origin commandloes not allow repeated calls, when invoking a MC_Hoammand
so that the axis is in the homing state after calling other MC_Hwmmamand, the invoked
commandafter the call is wrong

Timing diagram
60 Origin regression is initiated, and. the drive perforr

Execute

Done

Busy

Aborted

Error

|
I
I
I
I
I
I
!
T
]
I
I
]
]
ActVelocity ;//f
]

6 During origin regression MC_Stop command is called t ¢
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Execute

Done

Busy

Aborted

Error

]
]
]
]
1
1
]
]
1
]
]
1
]
: N
ActVelocity :/ \

0 The drive failed during origin regression

Execute
] I
I I
Done : .
] |
] ]
| |
1 ]
I
Busy :
]
I
. i
! 1

Error

! |
! 1
! 1
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4.3.4 MC_Stop (Stopcommand)

DrawingBlock:

MC Stop

Execute
— Axis Done |—
Deceleration Busy|—
Jerk Error|—

ErrorID|—

Command list format

Input/Output| Name Data Type | Applicable (soft| Rang Description Enable
components)
IN Axis WORD Constant/D/R/W| 0~71 Axis Execute
name/Number| Rising edge
IN Deceleration| REAL Constant/D/R/W| positive Decelerate Execute
number Rising edge
IN Jerk REAL Constant/D/R/W| positive Speed step Execute
number Rising edge
ouT Done BOOL M/S TRUE,FALSE | Stop
completion
flag
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Error BOOL M/S TRUE,FALSE | Error flag
ouT ErrorlD WORD D/IR/W 0x0~Oxffff ErrorlD

Description of functions andcommands
This command is used for the EtherCAT bus axis or the local pulse axis to implement the stop function, and the command
is valid on the rising edge

The setting of theg Latches on the rising edge of the Execute input;

axis number During execution, modification to other axis numbers to report errors.
After execution is completed and energy flow is valid, modify to other axis number to rep
error.
After execution is completed and energy flow is invalid, modify to other axis number is inval
wait for rise to be valid.
Functional This directive can only be invoked if the axis is switched to the enabled state using MC |
description command.

On the rising edge of the Execute input, the function block latches input parameters ¢
Deceleration, and the axis is in the Stopping state and does a deceleration movement.

After the deceleration is complete, the Do signal is valid and remains Bttipping state for th
duration of Execute=TRUE. When Execute=FALSE and Done=TRUE, the axis switches fr
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Stopping state to the Standstill state.

The axis is in different running states when tloenmandis called, and the stopping method
also diferent.

1. When the axis is executing a positiontmmmandor when it is running continuously, th
parameter CurveType is used to set the type of speed curve. SpeedMode = 0 indichiagenl
curve, in which case the speed of the axis will be slowadhdaccording to the value set |
Deceleration; SpeedMode = 1 represents-sediment S curve, in which case Decelera
represents the maximum deceleration achieved by the shaft during deceleration.

2. When the shaft is in the origin regression state,ahinmand triggers the Halt flag of the drive
control word, and the drive performs deceleration according to the preset parameters, in wh

Decelestial is invalid

Restart command

The same stop command is executed repeatedly, and the samenstogncbis retriggered during the deceleration and
shutdown according to the deceleration at the time of the last trigger.

Multiple calls

MC_Stopcommanctannot be called multiple times, other stopnmang are called during the validity of a stopmmandg

and other stogommana report failure.

Interrupt

When the command is valid, the axis is in the Stopping state, other motion commands cannot interrupt the command, and
when the command is invalid, the axis is switched from the Stopping stateStatiustill state, and other motion control
commands can run.

Program examples

The stop function is implemented by the following routine.

1. Set M3000 to ON and enable the axis Axis_0.

2. Set MO to ON Rear Axle Axis_0 run at the set speed.

3. Set M1 to @l and stop running Axis_0 the rear axle
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Timing diagram
0 Call

t

Axis Enable
w000 MC_Fower
— | Enable
0—hxis Status —M3001
Busy —M3002
Error —M3003
ErrorID —D3000
Motion speed stop
m MC_MoreVeloolty
— | {+1 Execute
0— hxis InVeloel ty [—M101
M08 —Speedfode Busy —M102
01000 | Veloel tyr Aborted —M103
01002 —{ hoceleration Error —Mi04
01004 —{Deceleration ErrorID —D1003
01006 — Jerk
M MC_Stop
— | {+1 Execute
0— h=is Done —M105
01010 —{Deceleration  Busy [—MI0&
01012 — Jerk Error —MIO7
ErrorID —D1014
he MC_MoveVelocity directive before
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Execute
I I
I
I
Done :
1
1 1
|
‘ |
i |
Busy
I
| I
I 1
I 1
Error : :
1
. I
| |
| 1
A ! !
! |
I 1
Speed variation ! !
graph ! |
]
. |
1 1

 j

0 The dri ve cbnamandeadrunmihgi | e t he

Execute
I |
Done : :
] |
I ]
| I
I I
|
Busy :
]
I
! I
! |
Error
I
! I
! I

4.3.5 MC_MoveVelocity (Speedommand)

Drawing block
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MC_MoveVelocity
— Execute
— Axis InVelocity|—
— SpeedMode Busy|—
— Velocity Aborted —
—| Acceleration Error f—
— Deceleration ErrorID|—
— Jerk
Command list format
Input/Out | Name Data type| Applicable Rang Description | Enable
put (soft
components)
IN Axis WORD Constant/D/R/| 0~71 Axis Executevalid
w name/axis
number
IN SpeedMode BOOL M/S TRUE,FALS | Speed Type:| Execute Rising
E Type 0T, | edge
Type 1S
IN Velocity REAL Constant/D/R/| Positive The target| Execute Rising
W Number speed edge
IN Acceleration REAL Constant/D/R/| Positive Acceleration | Execute Rising
W Number edge
IN Deceleration REAL Constant/D/R/| Positive Decelerate | Execute Rising
W Number edge
IN Jerk REAL Constant/D/R/| Positive Speed step | Execute Rising
W Number edge
ouT InVelocity BOOL M/S TRUE,FALS | Reach  the
E target spee(
flag
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution
E interrupts
ouT Error BOOL M/S TRUE,FALS | Error Flag
E
ouT ErrorlD WORD D/RIW 0x0~Oxffff ErroriD

Description of functions andcommands

This command is used to control the EtherCAT bus axis or the local pulse axis for absolute positioning with active rising

edges.

axis number

The setting of the

Axis is latched along the rising edge of the Execute ipput

During execution, modification to other axis numbers to report errors.
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After execution is completed and energy flow is valid, modify to other axis number to rep

error.
After execution is completed and energy flow is invalid, modify to other axis number is inval
wait for rise to be valid.

Functional This directive can only be invoked if the axis is switched to the enabled state using MC |

description command.

On tte rising edge of the Execute input, the command latches the input parameters on the
of Velocity, Acceleration, etc., the trigger axis runs at the speed set by Velocity, and switc
PLCOpen state machine of the axis to the ContinuousMot&ia.sSpeedMode is used to set
type of speed curve.

SpeedMode = 0 indicates asfaped curve in which the speed of the axis will accelera
decelerate according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents ssdgmeh S curve, in which case Acceleration and Deproy
represent the maximum acceleration and minimum deceleration achieved by the shaft
acceleration and deceleration.

After calling this command, if you want to stop the movement of the axis, youltdreddC_Stop
command

Interrupt

When the command is valid, other motmymmandgannot interrupt the instruction, and other motion comtohmands
need to execute MC_Stop command first.

Program examples

The speed movement function is implementedheyfollowing routines.

1. Set M3000 to ON and enable the axis Axis_0.

2. Set MO to ON Rear Axle Axis_0 run at the set speed

Axis Enahle
M3000 MC_Fower
— | Enable
0—hxis Status —M3001
Busy —M3002
Error —M3003
ErrorID — D000
- MC_Move¥elont ty
— {11 Execute
0—hxis InVeloedty —MI01
MO0 — SpeedMode Fuzy —M102
D1000 — Veloel ty Aborted —MI03
01002 — Aeceleration Error —M104
01004 — Deceleration ErrorID —D1003
01006 — Terk

Timing Diagram
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0O When the axis is in the StandStil |l s t aune, cal | t hi

Execute

InVelocity

Busy

Aborted

Error

SetVelocity

0 When the shatft is interrupted by Mc_Stop command during motion
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InVelocity

Busy

Aborted

Calling the MC-STOP command

N

Error

SetVelocity

/

AN

When the

Execute

InVelocity

shaft

f

ai

S

dur i

ng

accel

erat.i

on

Busy

Aborted

Error
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4.3.6 MC_Jog Jog motion command)

Drawing Block

MC Jog

— Execute
— Axis Busy|—

—{ SpeedMode  Aborted|—

—| Forward Error |—
—Backward  ErrorID|—
—{Velocity
— Acceleration
— Deceleration
—| Jerk
Command list format
Input/Output| Name Data Applicable (soft| Rang Description Enable
Type components)
IN Axis WORD | Constant/D/R/W| 0~71 Axis Execute
name/number | Valid
IN SpeedMode BOOL M/S TRUE,FALSE | Speed type: Execute
0T type, 1S type| Valid
IN Forward BOOL M/S TRUE,FALSE | Forward Execute
movement Valid
IN Backward BOOL M/S TRUE,FALSE | Reverse Execute
movement Valid
IN Velocity REAL Constant/D/R/W| Positive The target speed Execute
Number Valid
IN Acceleration REAL Constant/D/R/W| Positive Acceleration Execute
Number Valid
IN Deceleration REAL Constant/D/R/W| Positive Decelerate Execute
Number Valid
IN Jerk REAL Constant/D/R/W| Positive Speed step Execute
Number Valid
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Aborted BOOL M/S TRUE,FALSE | Execution
interrupts
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT ErrorlD WORD | D/R/W 0x0~0xffff Error ID

Description of functions andcommands
Thiscommands used to implement the jogging function of the EtherCAT bus axis or the local pulse axis, and the level is
active.

The setting off Upward Axis latches on the rising edge of the Enable input.
the axis numbel If Axis is set to the axis number, modify Axis during Enable=TRUE, and the originally cont
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axis enters the ErrorStop state;

If Axis is set to the axis number, modifying Axis during EnaBI&ESE is invalid

Functional This directive can only be invoked if the axis is switched to the enabled state using MC |
description command.

1. On the rising edge of theommand the function block latches the input parameters suc
Velocity, Acceleration, Deceleration, SpeedMode, etc., and switches the state machine of the
Continuous Motion mode and enters the jog state.

2. When Enable=TRUE, if you call MC_Stop, MC_MoveRelative or the like, thegagmandwill
be interrupted, and th&borted output of the jog execution is valid.

3. When JogForward is active, the axis moves forward at the Velocity speed, and when JogB
is active, the shaft moves backwards at the Velocity speed. When JogForward and JogBack|

valid at the saméimel the axis stops moving, the command reports a failure, and the axis

moving, but it does not enter the ErrorStop state.

4. When Enable=TRUE, the axis runs in one direction and encounters a limit, the command
a fault, stops the movementtbie shaft but does not enter the ErrorStop state. After retriggerin
Jog command, the axis can be moved in the opposite direction.
5. SpeedMode is used to set the type of speed curve.
SpeedMode = 0 indicates ssiiaped curve in which the speed ofdikis will accelerate or decelera
according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents-aggment S curve, in which case Acceleration and Degraphic rep
the maximum acceleration and minimum deceleration achievéltelghaft during acceleration a
deceleration

Interrupt

When the command is valid, other motion commands cannot interrupt the instruction, and other motion control commands
need to execute MC_Stop command first.

Program examples

The jog function is imigmented by the following routine.

1. Set M3000 to ON and enable the axis Axis_0.

2 .Set M100 to ON, the pohaictivated energy flow is active.
3. Set M2 to ON Rear Axle Axis_0 run forward at 5Unit/s.

4. Set M2 to OFF and stop running Axis_0 the reae.axl

5. Set M3 to ON Rear Axle Axis_0 run in reverse at 5Unit/s.
6. Set M3 to OFF and stop running Axis_0 the rear axle.
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Jods Enable
MI000 MC_FPower
— | Enable
0 — hxis Status —M3001
Busy —M3002
Error —M3003
ErrorID —D3000
Tap
e MC_TJog
i— | Exeoute
Forward .
pointing 00— hxis Done —M107
M3 Mii0 —{SpesdMode Busy —Mi11
_| |_
Beverse M2 —Forward Aborted —M112
ki Forward pointmg
M3 —{ Backward Error —M113
Eewerse pointing
01016 | Velocity ErrorID —D1024
01018 — Acceleration
01020 —Deceleration
D022 — Jerk
Timing Diagram
0 When only the Enable input is wvalid, the axis enters
Enable
| |
JogForward | |
| |
I I
JogBackward : :
1 1
Busy
Aborted
Error
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0 When the Enable, JogForward input is valid

VEICHI

Enable

JogForward
JogBackward

Busy
Aborted

Error

|

Speed change

graph

[

t e
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nputs are val

JogForward i

the Enabl e

Wh e n

Enable

JogForward

JogBackward
Busy
Aborted

Error

A

Speed change

graph

Stop

i nt er r commanduritgyexecutior

Wh e n

0
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Enable

JogForward

JogBackward

+ = = = F = = = =

STOP Command
P valid

Busy

Aborted

Error

Speed change
graph

)

O When t he-comectes i s error
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JogBackward

Busy

Aborted

Error

ErrorlD

4.3.7 MC_Move Positioning command)

Drawing Block

MC_Move

Execute
Axis

SpeedMode

Done

Busy

PosMode  Aborted

Direction

Error

Position ErrorlD

—Velocity
— Acceleration
—{ Deceleration
— Jerk
Command list format
Input/Output | Name Data Applicable Range Description Enable
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Type (soft
components)
IN Axis WORD Constant/D/ | 0~71 Axis name/axis number | Execute Rising
R/W Edge
IN SpeedMode | BOOL M/S TRUE,FALS | Speed Type: Execute Rising
E TypeOT, Type 1S Edge
IN PosMode BOOL M/S TRUE,FALS | Location Type: Execute Rising
E 0 relative position, Edge
1 Absolute location
IN Direction WORD Constant/D/ | 0~3 Positioning direction] Execute Rising
R/W (absolute positior] Edge
rotation mode only)
0: Forward(speed greate
than 0)
1. Negative (speed leg
than 0)
2: Shortest distance
3: Current direction
IN Position REAL Constant/D/ | PositivédNeg | The target location Execute Rising
R/W ative Edge
Number0
IN Velocity REAL Constant/D/ | Positive The target speed Execute Rising
R/W Number Edge
IN Acceleration| REAL Constant/D/ | Positive Acceleration Execute Rising
R/W Number Edge
IN Deceleration| REAL Constant/D/ | Positive Decelerate Execute Rising
R/W Number Edge
IN Jerk REAL Constant/D/ | Positive Speed step Execute Rising
R/W Number Edge
ouT Done BOOL M/S TRUE,FALS | Finish stopping
E
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution interrupts
E
ouT Error BOOL M/S TRUE,FALS | Error Flag
E
ouT ErroriD WORD D/RIW 0x0~Oxffff Error ID

Description of functions andcommands
This command is used to control the EtherCAT bus axis or the local pulse axis to implement the positioning function,

effective on the rising edge.

A Absol
A When

ut e or

rel ative
MoveMode

i s

v al

speci fied

ue
as

targeting is

Absol ut e

possible.
Positioni

Positioning) command Similarly, when specified as Relative Value Positioning, theoactis the same as
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MC_MoveRelative (Relative Value Positioningymmang.

A The target position and target comeaadd can be modified
A Direction is not used when positioning command acti or
Program exampes

The jog function is implemented by the following routine.

1. Enable axis Axis_0 after setting MO to ON.

2. Set M1 to ON rear axle Axis_0 run to the target position at the set target speed, and modify the target position and
running speed duringperation

Mz Enable
m MC_FPower
— | Enable
0—hxis Status —M100
Busy —MI01
Error —MIOE
ErrorID —D100
M MC_Move
— | {41 Execute

0 —{hxis Done —M105
ML103 — SpeedMode Busy —MI05
M4 —FosMade Aborted —M107
0102 — Direction Error —M110
0104 —Position ErrerID[—D114
D106 — ¥Veloci ty
0108 — heceleration
0110 —Deceleration

0112 — Jerk

Timing diagram
Omit

4.3.8 MC_ReadAXxisError (Readaxis error command)

Drawing Block
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MC_ReadAxisError
— Enable
— Ax1s AxisErrorIDf—
Valid—
Busy—
Error—
ErrorID—

Command list format

Input/Output| Name Data Applicable (soft| Rang Description Enable
Type components)

IN Axis WORD | Constant/D/R/W| 0~71 Axis name/axis Enable
number Vlid

ouT AxisErrorlD | WORD | D/R/W 0XO0~OXFFFF | Axis error code:
If 0x603F is
configured in the
PDO, the value of the
0x603f of the
EtherCAT bus driver
is displayed,
otherwise 0 is
displayed

ouT Valid BOOL | M/S TRUE,FALSE | Valid flags

ouT Busy BOOL | M/S TRUE,FALSE | In-Run flag

ouT Error BOOL M/S TRUE,FALSE | Error Flag

ouT ErrorlD WORD | D/R/IW 0x0~Oxffff Error ID

Description of functions andcommands

Command are used to read faults on the EtherCAT bus axis or the local pulse axis.

If 0x603f isconfigured in the PDO of the bus drive, AxisErrorID is used to display the value of the 0x603F in real time,

otherwise 0 is displayed

If the servo (SD700) reports error code AL.950, the command shows error code 2384 (decimal).

Causes

Treatment measures

Target position 607Ah or actual position 6064h exce
the limit value of 607Dh

Change the value of 607Dh or 607Ah

As shown in the following figure:
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MC_ReadhxisError

[] veicHL.com

Aocd sErrorID —D200 2384

Enable
0—Axis
Valid[—
Busy —

Interrupt

Error —M200 OFF

ErrorID —D202Z 0

&s@ 400-600-0303

This command does not have a interruption flag and can run mutipienand at the same time.

Error

Thecommands an error when the axis number is not present;

Thecommandeports an error when the axis initialization fails;
Thecommandeports an error when the shaft type is wrong.

Timing diagram
Omit

4.3.9 MC_ReadPosition (Reagbosition command)

Drawing Block

MC_ReadPosition

—| Enable
— Axis ActPosition|—
CndPosition |—
validf—
Busy [—
Errorp—
ErrorID|—

Format of Reference List

Input/Output| Name Data Type | Applicable (soft| Range Description | Enable

components)

IN Axis WORD Constant/D/R/W| 0~71 Axis Enable
name/axis | Valid
number

ouT ActPosition REAL D/R/W The actual
position  of
the axis

ouT CmdPosition REAL D/R/W Axis
command
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position
ouT Valid BOOL M/S TRUE,FALSE | Valid flags
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT ErrorlD WORD D/R/W 0x0~0xffff Error ID

Description of functions andcommands

Thiscommands used to read the feedback position of the EtherCAT bus axis or the local pulse axis, and the high level is
effective.

When Enable=TRUE, if the PDO in the EtherCAT bus axis isigardd with 0x6064, ActPosition displays the feedback
position of the axis.

Interrupt

This command does not have a interruption flag and can run maépienang at the same time.

Error

The command reports an error when the axis number is not present.

Thecommandeports an error when axis initialization fails.

Thecommandeports an error when the shaft type is wrong.

Commancderror is reported when there is no configuration 0x6064 in the PDO of the EtherCAT bus axis

Timing diagram

Omit

4.3.10 MC_ReadStatus (Read axis stata®mmand)

Drawing Block

MC_ReadStatus
—{Enable

—hxis Valid—
Busy —

Dizabled—

ErrorStop —

Stopping —
Standstill | —
DiscreteMotion | —
Contirmou=Motion —
SynchroniredMotion —
Homing —
Constant¥eloci tw—
hocelerating —
Decelerating —
Superimposedotion —
TorqueControl —
Error —

ErrorID —
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Command list format

acceleration (the
absolute value o
the velocity is

increasing)

Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)

IN Axis WORD | Constant/D/R/W| 0~63 Axis name/axis Enable
number

ouT Valid BOOL M/S TRUE,FALSE | Valid

ouT Busy BOOL M/S TRUE,FALSE | Busy sign

ouT Disabled BOOL M/S TRUE,FALSE | PLCOpen state
machine, de
enabled

ouT ErrorStop BOOL M/S  PLCOpen| TRUE,FALSE | PLCOpen staty

state machine machine, fault
stop running stop

ouT Stopping BOOL | M/S TRUE,FALSE | PLCOpen statg
machine, stop
running

ouT Standstill BOOL M/S TRUE,FALSE | PLCOpen state
machine, enable
and not running

ouT DiscreteMotion BOOL M/S TRUE,FALSE | PLCOpen state
machine,  point
running mode

ouT ContinuousMotion | BOOL M/S TRUE,FALSE | PLCOpen state
machine,
continuous
running mode

ouT SynchronizedMotion| BOOL M/S TRUE,FALSE | PLCOpen state
machine,
synchronous
running mode

ouT Homing BOOL M/S TRUE,FALSE | PLCOpen statd
machine, homing
mode

ouT ConstantVelocity BOOL M/S TRUE,FALSE | Axis velocity is 0
Axis is moving at
constant speed
Invalid in torque
mode

ouT Accelerating BOOL M/S TRUE,FALSE | The axis is
moving with
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Invalid in torque
mode

ouT Decelerating BOOL M/S TRUE,FALSE | Axis is doing
deceleration

motion (absolute
value of speed i
increasing)
Invalid in torque
mode

ouT SuperimposedMotiorl BOOL M/S TRUE,FALSE | In superposition
or phase shift
ouT TorqueControl BOOL M/S TRUE,FALSE | Torque control
mode

ouT Error BOOL M/S TRUE,FALSE | Wrong sign

ouT ErroriD WORD D/RIW 0x0~Oxffff Error ID

Description of functions andcommands

When Enable=TRUE, this command will read the status and acceleration and deceleration status of the PLCOpen state
machine of theshaft.

In torque mode, the parameters ConstantVelocity, Acceleration and Deceleration are always OFF.

The EtherCAT task has a higher priority than the PLC master task. If the state of an axis is present in the EtherCAT task
for only one EtherCAT cycle, éhstate cannot be acquired in the PLC master task.

Interrupt

This command does not have a interruption flag and can run maépienang at the same time.

Error

The command reports an error when the axis number is not present.

Thecommandeports an error when axis initialization fails.

Thecommandeports an error when the shaft type is wrong.

Timing diagram

Omit

4.3.11 MC_TorqueControl (Torque control command)

Drawing Block

MC TorqueControl

—| Execute

—] Axis InTorquel—

— TarTorque Busy|—

— TorqueSlope Aborted |—

—|Velocity ErrorID|—
ErrorID|—

Command list format
Input/Output | Name ‘ Data ‘ Applicable (soft‘ Range Description Enable
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Type components)
IN Axis WORD | Constant/D/R/W | 0~71 Axis name/axis| Execute
number Valid
IN TarTorque REAL Constant/D/R/W | Positive/Negative | Target torque (in Execute
Number/0 ] Valid
1% unitsy
IN TorqueSlope| REAL | Constant/D/R/W | Positive number | Torque ramp (in Execute
. Valid
1% unitsy
IN Velocity REAL Constant/D/R/W | Positive number | Maximum speed Execute
limit Valid
ouT InTorque BOOL | M/S TRUE,FALSE Torque  arrival
sign:
The output s
valid when less
than 5%.
ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error Flag
ouT ErrorlD WORD | D/R/W 0x0~Oxffff Error ID

Description of functions andcommands

This directive is used to implemetite torque control function and is only used for bus lines EtherCAT bus axis. The

command rises edge is valid and does not support virtual axis mode

The setting of]
the axis numbel

Axis is latched along the rising edge of the Execute input.

During execution, modification to other axis numbers to report errors.
After execution is completed and energy flow is valid, modify to other axis number to report af
After execution is completed and energy flow is invalid, modify to other axis humbresaikdi and
wait for rise to be valid.

Functional
description

This directive can only be invoked if the axis is switched to the enabled state using MC |
command.

The torquecommandequires the drive mapping 0x6040, 0x6041, 0x6060, 0x6061, Ox60707D
several PDOs to be used, otherwise the fault is reported.

Thiscommandadopts the synchronous torque mode of the drive to realize the torque control fu
On the rising edge of the command, the function block latches the TarTorque, TorqueSic
Velocity input parameters, and the axis is in the Continuous Motion state and does the
movement

y Tar T dhedatget torque, in 1%, the program decimal place after the decimal point is
the direct discard behind, the actual moment of tliveds limited by the maximum positive ar
negative torque set in the configuration parameters.
Yy TorqueSlope: Torque
is valid, and the subsequent direct discard

sl ope, the unit is

Speed contl in

torque mode

ForVeichi Servo Drive, if 0x607f is mapped in the axis parameterctmsmandimits the maximum
speed of the servo motor by 0x607f, and if 0x607f is not mapped, the speed limit is invalid.
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On the rising edge of Execute, tbemmandconverts the Velocity set limit speed into pulse units
writing to 0x607f via PDO.

When the torque command is interrupted by another command, the maximum speed of th
limited by the "Maximum Speed" item in the configuration screen.

For third partydrives, Velocity can only be used as a speed limit if the following conditions are
YyThe maxi mum speed of the servo motor <can
y 0x607F can be configured into the PDO.
y The wunit of O0Ox607F is pulse unit, not s

Stop control in| The MC_Stop command is called in the torque mode to execute the stop operation. After re
torque mode the Stop command, the drive switches to the synchronous position mode and execl

deceleration according to the deceleration speetysthe Stop command.

Timing diagram
0 Trigger the command after setting the target torque,

Execute

InTorque

Busy

Aborted

Error

Velocity

Y

Target torque

o

7
Feedback torque

Torgue

A\ J

0 After setting the target torque, t tHoequeccannotreachdtheitasgett r i g
torque
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Execute

InTorque

Busy

Aborted

Error

Velocity

Y

Target torque

\

Torque

%

Feedback torque

A

During the torque operation, the Mc_Stop command i nt e

Execute
InTorque :
1
1
Busy :
1
1
— 1
1 1
i 1
Aborted ' |
T + 1 -
: | Synchronous ! Synchronized
" ' torque mode i position mode
o |
l - |
Error 1 : i
i T
1
A 1 ! \  Call STOP command
: : : interrupts torque command
1 |
Velocity j : |
: ! |
1 : |
: . : >
1 ! |
1 ! |
i ! '
A b | |
! Target torque X !
1
Torque :
1
1
7 >

Feedback torque

During the torque-repoited ati on, the drive is error
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Lxecute
\ :
InTorque : :
1 1 :
Busy :
: I
Aborted : :
Error
| 1
l 1
ErrorlD 0x0000 0x0000
4.3.12 MC_S#Position (Setposition command)
DrawingBlock:
MC_SetPosition
— Execute
— Axis Done |—
— Position Busy |—
— Mode Error —
ErrorID |—
Format of Reference List
Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN Axis WORD | Constant/D/R/W| 0~71 Axis namel/axis| Execute Rising
number Edge
IN Position | REAL Constant/D/R/W| Positive/Negative location Execute Rising
Number/0 Edge
IN Mode BOOL | M/S TRUE/FALSE Mode selection: | ExecuteRising

0: Absolute
mode, will
Position The

value is written

Edge
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to the current
location

1 Relative
mode, adding the
value of Position
on the basis o

the current
position

ouT Done BOOL | M/S TRUE,FALSE Finish flag

ouT Busy BOOL | M/S TRUE,FALSE In-Run flag

ouT Error BOOL | M/S TRUE,FALSE Error Flag

ouT ErrorlD | WORD | D/R/W 0x0~Oxffff Error ID

Description of functions andcommands

This commandis used to set the current position of the EtherCAT bus axis or the local pulse axis, with the rising edge
active.

Only when the PLCOpen state of the axis is in the disabled, standstill, and errorstop states can the current position of the
execution seithg axis be called, and other statmsnmandg report errors.

When Mode=0 (absolute mode), on the rising edge of Executepthmandwrites Position to the current position of the
axis.

When Mode=1 (relative mode), on the rising edge of Executesaimenand adds Position to the current position of the
axis.

Interrupt

Thiscommanddoes not support interruption, if there are sevesaimand at the same time in a scan cycle,dhemand
that is valid first will be executed, and if there are other S#tiBocommand executed during the validity of tbemmand
Busy signal, the otheommang will report errors.

Error

The command reports an error when the axis number is not present.

Thecommandeports an error when the shaft type is wrong.

Thecommand reports an error when axis initialization fails.

This command can only be set to take effect when the shaft is down and is in other states

Program examples

The Set Location function is implemented through the following routines.

1. Set M3000 to ON and enable the axis Axis_0.

2. After setting M4 to ON, the command position of the axis Axis_0 is set to 1000.

3. After setting M5 to ON, the shaft Axis_0 to stop at the set speed to the command position 1500
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Axis Enatle
w000 MC_Fower
F— F———————Enalble
0—hxis Status [—M3001
Busy [—M3002
Error [—W3003
ErrorID [—DE000
Set Location
" MC_SetFozition
— Execute
0—f#xis Done —M116
1000. 000 —FPosition Busy [—MI117
M115 —{Mode Error —MNI120
ErrorID [—D1032
Relative motion
- MC_MoveRelative
F— F——————Execute
0 —{hxis Done —M122
ML21 —|Speediode Busy —M123
500.0000 —Fosition hborted —M124
D1036 — Welooity Error —MIZE
11038 —{Aceeleration ErrorID —D1044
11040 —Deceleration
D1042 —| Tark

Timing diagram
0 T hisexexutes thisommandn standstill, relative mode

Execute

Done

Busy

Error

Target location setting completed

ActPosition
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The axis execut es drhmasdswidmmand whil e the og
Execute
Done : :
I |
l :
| |
Busy : :
| |
I |
Error
| |
I I
4.3.13 MC_MoveSuperimposed (Displacememtverlay command)
DrawingBlock:
MC_MoveSuperImposed
—] Execute
—] Axis Done [—
— SpeedMode Busy |—
— Position Aborted |—
— Velocity Error|—
— Acceleration ErrorID|—
— Deceleration
— Jerk
Command list format
Input/Output| Name Data Applicable (soft| Range Description | Enable
Type components)

IN Axis WORD | Constant/D/R/W| 0~71 Axis Execute
name/axis Rising
number Edge

IN SpeedMode BOOL | M/S TRUE,FALSE Speed Type: | Execute
Type 0T, | Rising
Type 1S Edge

IN Position REAL Constant/D/R/W| Positive/Negative The target| Execue

Number/0 location Rising
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Edge
IN Velocity REAL Constant/D/R/W| Positive Number | The  target| Execute
speed Rising
Edge
IN Acceleration REAL Constant/D/R/W| Positive Number | Acceleration | Execute
Rising
Edge
IN Deceleration REAL Constant/D/R/W| Positive Number | Decelerate Execute
Rising
Edge
IN Jerk REAL Constant/D/R/W| Positive Number | Speed step | Execute
Rising
Edge
ouT Done BOOL | M/S TRUE,FALSE Finish
stopping
ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error flag
ouT ErroriD WORD | D/R/W 0x0~Oxffff Error ID

Description of functions andcommands
This command is toverlay+ the position and velocity on the original continuous motion displacement position at the same

time, thiscommandcan be used for discrete_ motiogontinuous_ Motion and synchronized__ Motion state.

In StandStill status, the action of this function blockimilar to that of MC_ MoveRelative.

Program examples

Taking relative motion as an example, the displacement overlay function is implemented through the following routine.
1. Enable axis Axis_0 after setting MO to ON.

2. After setting M6 to ON, the axisxis_0 move relative at a speed of 5Unit/s, and the target position is 500.

3. After setting M7 to ON, the axis Axis_0 move relative at the speed of (5+10)Unit/s, and the target position is
superimposed as (500+400)
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Timing Diagram

Omit

400. 00000 —Fosition
10, 000000 —{ ¥eloci ty
500. 00000 —{ heeeleration
500. 00000 —Decel eration

0195 — Jerk

Aborted —MLT3
Error —M1T4

ErrorID —DZ00

4.3.14MC_TouchProbe (Probe command)

Drawing Block

MC TouchProbe

— Enable

— Axis PosPositionf—
— ProbeID NegPosition|[—
— TriggerEdge Done |—
— TerminalSource Busy |—
— TriggerMode Aborted [—
— WindowOnly Error—
— FirstPosition ErrorID{—
— LastPosition

74/ 329

Axtis Enahle
M MC_Power
—1 Enable
0 —hxis Status —M100
Busy —MN101
Error —Mi0Z
ErrorID —D100
Relative positoning
" MC_MoveRelative
— {1 Execute
0 —Axis Done —MiG1
M160 — SpeedMode Busy —MLG2
500, 00000 — Position bborted —MIG3
5. 0000000 — Velood ty Error —MiG4d
500, 00000 — Acceleration ErrorID —D1G8
500, 00000 — Deceleration
D186 — Jerk
n7 MC_MoveSuperImposed
—— F————Ezecute
0 —hxis Done —M171
M170 —Speediade Busy —M172
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Command list format

Input/Out | Name Data Applicable | Range Description Enable
put Type (soft
components)
IN Axis WORD Constant/D/ | 0~71 Axis  name/axis Execute Rising
R/W number Edge
IN ProbelD WORD Constant/D/ | 0-1 Execute Rising
RIW Probe Ix Edge
IN TriggerEdge WORD Constant/D/ | 0~2 Edge trigger| Execute Rising
R/W mode: Edge
0 rising edge
1 falling edge
2 Any edge
IN TerminalSource | WORD Constant/D/ | 0~1 Probe source (fo| Execute Rising
R/W setting up bug Edge
servo drivers
only)
0: DI terminal
1: Z pulse
IN TriggerMode WORD Constant/D/ | 0~1 Trigger Type: Execute Rising
R/W 0: Single trigger | Edge
1: Continuous
triggering
IN WindowOnly BOOL M/S TRUE,FALS | Enable the prob¢ Execute Rising
E window Edge
IN FirstPosition REAL Constant/D/ | Positive/Neg| The probe| Execute Rising
R/W ative window start| Edge
Number/0 position
IN LastPosition REAL Constant/D/ | Greater tharn The end positior] Execute Rising
R/W First of the probe|l Edge
Position window
ouT PosPosition REAL D/RIW Positive/Neg| The rising edge
ative captures the
Number/0 position
ouT NegPosition REAL D/R/W Positive/Neg| Descending along
ative the capture
Number/0 position
ouT Done BOOL M/S TRUE,FALS | Finish stopping
E
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution
E interrupts
ouT Error BOOL M/S TRUE,FALS | Error Flag
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E
ouT ErrorlD WORD D/R/W Ox0~Oxffff Error ID

Description of functions andcommands
Thiscommands used to implement probe functionality for EtherCAT bus axis or local pulse axis, and is effective at high

levels. This command does not support virtual axis mode.

In EtherCAT bus axis mode, the driver needs to be configured with probe function (Oxg@if status (0x60b9), and
latch position (0x60ba/0x60bb/0x60bc/0x60bd).

In local pulse axis mode, a probe source needs to be configured.

0 On t he r i sommagdtheabgneandwilf latch thesinput parameters on the left side of ProbelD, TriggerEdge,
etc., and other status update parameters are invalid.

0 At Enabl e=TRUE, the command bl ocks |l atch the current
by ProbelD is valid and that the probe detection condition is met.
0 WindowOnly = FALSE, the window detection function is

of the shaft when the probe signal is valid can be latched.

0 Wi rOdlp=wTRUE, the window detection function is effective.

6 In Ilinear mode, the command detects the probe signal
FirstPosition and LastPosition

0 I n t he rcomnandirst e/auatestthie eycle cycle with FirstPosition and LastPosition to obtain the interval
position FirstPosition_p and LastPosition_p within a cycle.

y When FirstPosition_p < LastPosition_p, the effective

O/rotation period

FirstPosition P

Window effective range

/
LastPosition_P

y ThenFirstPosition_p > LastPosition! pthe valid range is shown in the figyre
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DRIVE FOR EVER |

FirstPosition_P O/rotation period

\

Window effective range

/

LastPosition P

This commandcan detect the rising and falling edges of the probe signal separately, or simultaneously on the rising and
falling edges.

When only the rising edge (falling edgs detected, theommandwrites the detected value on the rising edge (falling

edge) to the PosPosition (NegPosition), at which point a detection cycle completes to assert the Do signal.

If both the rising and falling edges are detected, the positiamitien immediately after theommands Enable is valid,

when thecommandietects the rising edge PosPositidlriting the position to the NegPosition immediately after detecting

a falling edge counts as a full detection cycle to output the Done sigrek Wiere is no requirement for the input order

of the rising and falling edges.

0 For Ether CAT bus dr i ver sommandiaa be used to set tiedermimal typeltoShe Dlinpue¢ o f
terminal or the Z signal of the motor (driver supp®quired). If the driver does not support the Z signal, this command

does not report an error.

0 This command can be triggered single or continuously.
valid to indicate the end of theommandexecution; When the continuous trigger mode is selected, the Done outputs a
valid signal and resets after a PLC scan cycle, and the command automatically begins to detect the new probe input signal.

Bus probes:
Bus servo drive probe, needdonfigure the relevant object dictionary and drive DI point function settings, take Flextron
SD710 servo drive as an example.

1. Object dictionary related to probes:

0x60B8 Probe function RwW UNIT16 - 0~65535
0x60B9 Probe status RO UNIT16 - -
0x60BA Probe 1 rising edge latch RO INT32 Command unit -
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position

0x60BB Probe 1 falling edge latch RO INT32 Command unit -
position

0x60BC Probe 2 rising edge latch RO INT32 Command unit -
position

0x60BD Probe 2 falling edge latch RO INT32 Command unit -
position

2. After adding the PDO, it is automatically mapped to the associated device SD710:

Axis Number ‘ 0

Axis Type [Bus Servo axis j

Assodiated Device [U-SD?UO?ECAT?V].Z?G L‘ M (Virtual axis when there is no associated device)

Output Mapping (controller to device) Input Mapping (device to controller)
ControlWord  |0x60400010-Controlword -] StatusWord  |0x60410010-Statusword |
TargetPosition |0x607A0020-Target position -] AdPosition  |0x60640020-Position actual value -]
TargetVelocity [UxﬁﬂFFOl]ZD—Tarqet velocity ZI ActVelodity [0x606C0020—VeI0city actual value zl
TargetTorque  |Unassigned -] ActTorque |unassigned |
OprationMode  |Unassigned -] ActOprationMode |Unassigned -]
ITOuchFunction |0,‘;GUBSOUID—TouCh Probe Function ﬂ I TouchStatus IOxSUBQOUlO-Toueh Probe Status LI
MaxVelocity  |Unassigned =~ TouchPPos[0] |0x60BA0020-Touch Probe Posl Pos Vi ¥ |
MaxTorque [Unas;igned ;‘ TouchPPos[1] |0260BC0020-Touch Probe Pos2 Pos Vi ¥ |
DigitalOutput  |Unassigned - TouchNPos[0] [0x60BB0020-Touch Probe Posl Neg Vi ¥ |
TouchNPos[1] [0x60BD0020-Touch Probe Pos2 Neg Vi ¥ |

Digitallnput [Unassigned j
ErrorCode |Unassigned -
3. DI input terminal probe function setting:
v ~ Pni04 Configuration of input 0x0000 N
terminals [CN1-7

Frn604. ¥X Function assignment [0x00] mIwvalid

Fré04.Z Input terminal contact properties Always on

[0] External hardware ., _

Fn604. %  Input terminal Invalid torminal X4

_ Configuration of input .

v Pn605 terminals [CN1-11] 0x0000
Fr605. ¥ Function assignment I [0x00] Im.-a]idl v -
Pré05.Z | Input terminal contact properties  [0] Always on il

terminal X5

= == = A a B avals e o . e - fe wm - === =

Fré05. %  Input terminal signal source [0] External hardware ~ —

After setting 1, 2, and 3, the bus probe commaravéslable.
Program examples:
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Taking the local pulse axis as an example, the software selects probe 1 to enable and the input selects X0 to implement the
probe function through the following routine.

Probe Setting
[ ProbeOEnable  ProbeOInput: |X0 [ Probe 1Enable  Probe1Input: X0

Probe commands: ProbelD=0 (Probe 1), TriggerEdg@+igger on any edge), TriggerMode=1 (Continuous Trigger),
WindowOnly=1 (Probe window enadi).

1. Enable axis Axis_0 after setting MO to ON.

2. After setting M5 to ON, the command position of the axis Axis_0 is set to 100.

3. After setting M3 to ON, thehaft Axis_0 run at the set speed of 5Unit/s.

4. After setting M3 to ON, in the command position is between 100 and 500, the rising edge of X0 is encountered, and
the current position of PosPosition is latched and X0 is encourderém descending edgdeg Position latches the

current position

Axis Enahle
- MC_Fower
— F———Ensble
0 —hxis Status [—MI0
Busy —Mi1
Error —MI1Z
ErrorID —D100
Set current command position
I MC_SetFosition
F— F————————Exeonte
0—{hxis Dome —MI151
100, 0000 — Fosition Busy —M1E2
M150 —Made Error —M153
ErrorID —D200
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Timing chart:
0 Probe

1

r

Speed Mowement
" MC_MoveVeloelty
— | {41 Execute
00— hxis InVelocity —ML32
Mi31l —Speediode Bu=sy —M133
5. 000000 — Veloecl ty Aborted —M134
B00. 0000 —{hoceleration Error [—ML35
500, 0000 — Deceleration ErrorID —D132
0. 000000 — Jerk
Probe command
M MC_TouchProbe
—— b {Enable
0 —hxis PosPosition[—D110
0102 — Probell HegPosition[—D11Z2
D104 —TrigzerEdze Done [—M14
D106 — TerminalSource Busy —MI1S
D0& — TrigzerMode Aborted —MG
M3 — ¥WindowDnly Error —MIT
100, 0000 — FirstFosition ErrorID —D114
B00. 0000 —{ LastPesitien
i sing edge active, DI t er mi
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Enable

D1 input

DI input valid DI input valid
outside the window within window

Done

Busy

Aborted

Error

PosPosition Latching Location

Probe 1 falling edge active, DI terminal trigger, si

Enable

DI

DI input valid

Done input

Busy

Aborted

Error

NegPosition 0x0000 Latching Location
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0 Probe 1 rising and falling edges active, DI terminal trigger, single trigger, window function invalid

Enahle

DI rising edge DI falling edge
input active input active

DI input

Done

Busy

Aborted

Error

PosPosition

NegPosition

0 Probe 1 is active on the rising edge, DI .terminal tri
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DRIVE FOR EVER

Enable
DI Rising edge
. inputacﬂve :
: I
] |
|
DI input : :
: .
: I
Done ! |
] |
1 ] | |
' : ! l
Busy : :
I :
—_— ] ]
] ]
] ]
1 ]
Aborted : :
] ]
] ]
] ]
1 ]
Error : :
i )
] ]
] ]
1 ]

60 Probe 1 r i si nge,Blnednintl&iggerjcangnuasithgges, wherttheirising edge and falling edge of
the DI terminal are valid after Done produces a valid signal for one cycle, the window function is invalid
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DRIVE FOR EVER

Enable
DI falling edge
input active

DI Rising edge
input active

DI input

Done

Busy

Aborted

Error

PosPosition

0 Probe 1 is i nt-elktedoommangl andthe window fenctiorpis irovdlie
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Enable

DI rising edge
input active

DI input

Done

Busy

Aborted

Error

NegPosition

O Probe 1 command failure

Enable
| |
| I
l DI rising edge !
: input active
DI input 1 :
]
! 1
! l
! 1
Done ! 1
| i
i |
| |
1
|
Busy
i
1
1
I | :
f 1
' 1
1 l
' l
Aborted : :
] T
1 1
1
Error
' |
1 1

85/329



VEICHI {5

4.3.15 MC_MoveBuffer (Multi-segment position command)

Drawing Block

MC_MoveBuffer
— Execute
— Axis Index|—
— SpeedMode Done |—
— PosMode Busy|—
— VelocityMode Aborted|—
— SegmentNumber Errori—
—{ Position ErrorlID|—
— Velocity
—{Direction
—Acceleration
— Deceleration
— Jerk
Command list format
Input/Output | Name Data Applicable Range Description Enable
Type (soft
components)
IN Axis WORD | Constant/D/ | 0~71 Axis name/axis| Execute Rising
R/W number Edge
IN SpeedMode BOOL M/S TRUE,FALS | Speed Type:Typq Execute Rising
E 0T, Type 1S Edge
IN PosMode BOOL M/S TRUE,FALS | Location mode: Execute Rising
E 0 relative, 1| Edge
absolute
IN Velocity Mode | BOOL M/S TRUE,FALS | Speed switching Execute Rising
E mode: Edge
0 Switch after
deceleration,
1 Maintain the
current speed switc
IN Segment WORD Constant/D/ | 1~32 The number off Execute Rising
Number R/W segments Edge
IN Position REAL D/R/W Positive/Neg| Axis target position Execute Rising
ative array: (1~32| Edge
Number/0 groups)
IN Velocity REAL D/R/W Positive Target speed array:| Execute Rising
Number (1~32 groups) Edge
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IN Direction WORD D/R/W 0~3 Ring mode absolut{ Execute Rising
positioning Edge
direction Start
address

(1~32groups)
0: Positive direction
(target velocity
greater than 0)

1 Negative
direction (target
speed less than 0)
2: Shortest distance
3: Current direction

IN Acceleration REAL Constant/D/ | Positive Acceleration Execute Rising
R/W Number Edge
IN Deceleration REAL Constant/D/ | Positive Decelerate Execute Rising
R/W Number Edge
IN Jerk REAL Constant/D/ | Positive Speed step Execute Rising
R/W Number Edge
ouT Index WORD D/R/W 0~32 Currently executing
segments 1 to 32
ouT Done BOOL M/S TRUE,FALS | Finish stopping
E
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution interruptg
E
ouT Error BOOL M/S TRUE,FALS | Error Flag
E
ouT ErroriD WORD D/RIW 0x0~Oxffff Error ID

Description of functions andcommands
Thiscommands used to implement musegment position positioning functions for bus EtherCAT bus axis or local pulse
axis, with active rising edges

The setting of] Axis is latched along the rising edge of the Execute input.
the axis number If Axis is set with the axis number, modifying Axis during Execute=TRUE is invalid.
If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid

Functional This directive can only be invoked if the axis is switched to the enakdt¢el s$ing MC_Powe
description command.

The rising edge of the Execute input, the function block latches the Position, Velocity, Dire
SegmentNumber, Acceleration, Deceleration and other input parameters.

The axis will be absolutely positioned in buffer modeqMode = 0) or relative (PosMode =
according to the value set by PosMode. This command implements up to 32 segment positiq
y Position: target position, array type,
the target absolute pogiti of the axis, and relative positioning mode is used to set the
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displacement of the axis.
Yy Velocity:
y Direction:
MC_MoveAbsolute Direction.

Yy Se g me n {Tikuwumber of groups of buffered target positions, target speeds and dire

target speed,

The direction

array .type, max
o fning rhoele. Tha mapring

ranges from 1 to 32. If the range is exceeded, an unreasonable parameter fault will be repor
Yy S p ededTheatype used to set the speed curve. SpeedMode = 0 indicadbaed curve, if
which case the speed of the shaft will accelerate or decelerate according to the value
Acceleration and Deceleration;

SpeedMode = 1 represents sdgment Surve, in which case Acceleration and Decelerat
represent the maximum acceleration and minimum deceleration achieved by the shaft
acceleration and deceleration.

Yy Vel ocityMode Speed
the previous section, the shaft first slows down to 0, and then starts running from 0 speed to ¢

swi tching mod evaluewh

position of the next section; When set to 1, the axis will run to the target position at the targe
of the previous segment, then switto the new speed at the acceleration (deceleration) and

towards the new target position

Program examples

Select 3segment position, SegmentNumber=3, and implement the-saglithent position function through the following

routine.

The speed and pitien corresponding to the three positions are shown in the figure

=] (T | W (LD

The function blockcommandills in the registers that set the position and speed of the first segment, and the continuous

Element Name| Data Type  Display Format Current value New Values G
D600 REAL 5. 0000000
D602 REAL 15. 000000 —== Three-stage speed
D604 | REAL 5. 0000000
1 {INT Decimal
D?OO REAL %OO. 00000 Three-segment
D202 REAL 200. 00000 : position
D304 REAL 800. 00000

register address sets the position and speed of the number of consecutive segments
1. Enable axis Axis_0 after setting MO to ON.

2. After setting M3 to ON,he axis Axis_0 the distance of 100Unit of the first segment running relative to the movement
at 5Unit/s, the distance of the second segment running 500Unit at 15Unit/s relative to the movement, and the distance of

the third segment running 800Unit at 5Usitelative to the movement.

The number of segments in current motion can be monitored via.Index
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0— hxis
M130 —Speediods
M131 —FPozMade
M132 | Veloci tyllode
3 —SegmentHunber
D500 —Position
D500 — ¥eloeol ty
0700 —Direction
500. 00000 — Aeceleration
500. 00000 —Deceleration

0. 0000000 — Jerk

Axis Enalle
M MC_Fower
— Enable
0— hxis Status —M100
Buzy —ML01
Error —MIOZ
ErrorID —D100
Multi segment position commarnd
" MC_MoveEuffer
— Execute

Index —D300
Done —M133
Busy —M134

Aborted —MI3E
Error —MI136

ErrorID —D20Z

Timing diagram

0

S e tsegment baffering when Velocity Mode = 0
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Execute

Done

Busy

Aborted

Error

Phase 1 completed
Speed change

graph Phase 2 completed Phase 3 completed

TN

v

0 S e tsegmemt b@ffering when Velocity Mode = 1

Execute

Done

Busy

Aborted

Error

Phase 2 completed

Phase 1 completed

Speed change Phase 3 completed

graph

\J

0 S e tsegmemnt b@ffering when interrupted by MC_Stapnmandduring runtime
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Execute
1 |
1 1
Done X :
1 I
' :
1
Busy 1
1
— !
| ! |
Aborted :
1
1
5 |
! |
! |
Error : '
! 1
| ' Calling the MC-STOP
: Phase 1 completed ' command
Speed change | |
graph | '
1
1
S e tsegmemt baffering, but when an error is reported during operation
Execute
: !
Done : :
I I
' :
Busy :
I
I
|
I
! :
Aborted ! :
I
! :
[
! |
Error
| |
: |
I

1
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4.3.16 MC_MoveAbsolute (Absolutgositioning command)

Drawing Block

MC MoveAbsolute
— Execute
— Axis Done [—
— SpeedMode Busy [—
— Direction Aborted|—
— Position Error—
—{ Velocity ErrorID[—
— Acceleration
— Deceleration
—{ Jerk
Command list format
Input/Output | Name Data Applicable | Range Description Enable
Type (soft
components)
IN Axis WORD | Constant/D/ | 0~71 Axis Name/Axis| Execute Rising
R/W Number Edge
IN SpeedMod| BOOL M/S TRUE,FALS | Speed Type: Execute Rising
e E Type OT, Type 1S Edge
IN Direction | WORD Constant/D/ | 0~3 Positioning direction] Execute Rising
R/W (rotation mode only) | Edge
0: Forward (velocity,
greater than 0)
1. Negative (spee
less than 0)
2: Shortest distance 3
Current direction
IN Position REAL Constant/D/ | Positive/Neg| The target location | Execute Rising
R/W ative Edge
Number/0
IN Velocity REAL Constant/D/ | Positive The target speed Execute Rising
R/W Number Edge
IN Accelerati | REAL Constant/D/ | Positive Acceleration Execute Rising
on R/W Number Edge
IN Decelerati | REAL Constant/D/ | Positive Decelerate Execute Rising
on R/W Number Edge
IN Jerk REAL Constant/D/ | Positive Speed step Execute Rising
R/W Number Edge
ouT Done BOOL M/S TRUE,FALS | Finish stopping
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E
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution interrupts
E
ouT Error BOOL M/S TRUE,FALS | Error Flag
E
ouT Error ID WORD D/R/W 0x0~0xffff Error ID

Description of functions andcommands
This command is used to control the EtherCAT bus axis or the local pulse axis for apssitib@ing with active rising
edges

The setting off Axis is latched along the rising edge of the Execute input.

the axis numbel| If Axis is set with the axis number, modifying Axis during Execute=TRUE is invalid.
If Axis is set to the axis number, modifgixis during Execute=FALSE is invalid
Functional This directive can only be invoked if the axis is switched to the enabled state using MC |

description command.

On the rising edge of the Execute input, the command latches the input parameteresitte of
Position, Velocity, etc., triggers the absolute positioning function, and switches the PLCOpe
machine of the axis to the DiscreteMotion state.

In linear mode, Position is used to set the target position for pair positioning. Ifrteatquosition
is less than the target position, the axis will move forward and finally reach the position
Position, and if the current position is greater than the target position, the axis will move in r|
and finally reach the position sef Bosition.

SpeedMode is used to set the type of speed curve.

SpeedMode = 0 indicates ssfiaped curve in which the speed of the axis will accelerate or dece
according to the values set by Acceleration and Deceleration.
SpeedMode = 1 represents igegment curve, in which case Acceleration and Deprovide repr
the maximum acceleration and minimum deceleration achieved by the shaft during acceleral

deceleration

Program examples

Absolute motion function is achieved by the following roas.

1. Set M3000 to ON and enable the axis Axis_0.

2. After setting M6 to ON, the shaft Axis_0 run at the set speed to a position 500 from the origin.
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Jodis Enable
w000 MC_Fower
{ | Enatle
00— hxis Status —M3001
Busy —M3002
Error —M3003
ErrorID —D3000
Absdlute Motion
" MC_Movebbzolute
{ | {1 Execnte
0 —hxis Done —M1EZ6
M1Z6 — Speediade Buzy —MIZT
01046 — Direction Aborted —MIZ0
B00. 0000 — Position Error —MI131
IMO48 —{ Veloei ty ErrorID —ID1056
01050 —{ heceleration
01052 —Deceleration
1054 — Terk

Timing diagram

0 When the axis is in the St and Spositioding mdtientureerthedarvel t hi s ¢

Execute

Done

Error

SetVelocity /
|

0 When the axis is interrupted by Mc. Stop command durir

v
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Execute

Done

Busy

Aborted

Calling the MC STOP command —»

Error

SetVeloeity

0 When the shaft

Execute

InVelocity

f

ail s .duri

ng

movement

A J

t

Busy

Aborted

Error

4.3.17 MC_MoveRelative (Relativgpositioning command)

Drawing Block
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MC MoveRelative
—{Execute
— Axis Done [—
— SpeedMode Busy |—
—{Position Aborted |—
— Velocity Error [—
— Acceleration ErrorID|—
— Deceleration
— Jerk
Command list format
Input/output | Name Data Type | Applicable Range Description Enable
(soft
components)
IN Axis WORD Constant/D/R/| 0~71 Axis Execute Rising
W name/axis Edge
number
IN SpeedMode | BOOL M/S TRUE,FALSE | Speed Type: | Execute Rising
Type OT, Type| Edge
1S
IN Position REAL Constant/D/R/| Positive/Negat| The target| Execute Rising
w ive Number/0 | location Edge
IN Velocity REAL Constant/D/R/| Positive The target| Execute Valid
w Number speed
IN Acceleration| REAL Constant/D/R/| Positive Acceleration | Execute Rising
w Number Edge
IN Deceleration| REAL Constant/D/R/| Positive Decelerate Execute Rising
W Number Edge
IN Jerk REAL Constant/D/R/ | Positive Speed step Execute Rising
W Number Edge
ouT Done BOOL M/S TRUE,FALSE | Finish
stopping
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Aborted BOOL M/S TRUE,FALSE | Execution
interrupts
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT ErroriD WORD D/RIW 0x0~Oxffff Error ID

Description of functions andcommands

This command is used to control the Ether@AE axis or the local pulse axis for relative positioning with the rising edge

active

The setting of]
the axis number

Axis is latched along the rising edge of the Execute input.
If Axis is set with the axis number, modifying Axis during Execute=TRUE ialidv
If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid
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Functional This directive can only be invoked if the axis is switched to the enabled state using MC |
description command.

On the rising edge of the Execimgut, the command latches the input parameters on the left s
Distance, Velocity, etc., triggers the relative positioning function, and switches the PLCOpe
machine of the axis to the DiscreteMotion state.
Position is used to set the distandéeedative positioning. Whether in linear mode or ring mode
Position is positive, the axis runs positively at the distance specified by Position, and if Pog
negative, the axis runs negatively at the distance specified by Position.
SpeedMode isised to set the type of speed curve.

SpeedMode = 0 indicates ssiiaped curve in which the speed of the axis will accelerate or dece
according to the values set by Acceleration and Deceleration
SpeedMode = 1 represents s&sdgment S curve, at whighoint Acceleration and Deceleratic
represent the maximum acceleration and minimum deceleration achieved by the shaft

acceleration and deceleration degree

Program examples

The relative motion function is achieved by the following routines.

1. S¢ M3000 to ON and enable the axis Axis_0.

2. After setting M5 to ON, the axis Axis_0 run 500 at the set speed on the basis of the current command position

Axis Enahle
w3000 MC_FPower
— F———————Enatle
0 —{hxis Status —M3001
Busy —MN3002
Error —M3003
ErrorID —D3000
Relative motion
s MC_MoveRelative
— | {+1 Execute
0—{hxis Done [—M122
M121 —{Speediode Busy —ML123
500. 0000 —Position Aborted [—M124
1036 —Veloci ty Error —MI1Z5
11038 —{ Aeceleration ErrorID [—D1044
11040 —{Deceleration
11042 — Jerk

Timing diagram

0 When the axis is in the St and Sositibning notion tinder theduave |t
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Done

Busy

Aborted

Error

SetVelocity /////
|

v

When the axis is interrupted by Mc._ Stop

Execute

I I

Done : :

1 1

' l

1

Busy 1

1

1

1 1

. :
Aborted

Calling the MC-STOP command —»

Error

SetVelocity

When the shaft fails

.dur i
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Drawing Block

Execute

InVelocity

L[] vercHLcom

Busy

Aborted

Error

4.3.18 MC_ReadVelocity (Readpeedcommand)

Command list format

MC_ReadVelocity

Enable

Axis

ActAxisSpeed|—

InterpSpeed |—

Validf—
Busy —
Error—

ErrorID—

&@ 400-600-0303

Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)

IN Axis WORD | Constant/D/R/W| 0~71 Axis name/axis| Enable
number Valid

ouT ActAxisSpeed| REAL D/IRIW Shaft speed

ouT InterpSpeed | REAL D/IR/W Interpolationspeed:
(Uninterpolated time ig
consistent with shaf
speed)

ouT Valid BOOL M/S TRUE,FALSE | Valid flags

ouT Busy BOOL M/S TRUE,FALSE | In-Run flag

ouT Error BOOL M/S TRUE,FALSE | Error Flag
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| out | ErroriD | WwoRD | DIRW 0x0~Oxffff | Error ID
Description of functions andcommands
Timing diagram
Omit
4.3.19 MC_MoveFeed (Interruptfixed-lengthcommand
Drawing Block
MC_MoveFeed
— Execute
—Axis IntPos|—
— Speedilode InfFeed—
—{FPosMode Done [—
— IntNum Busy—
— IntEdze bhorted —
—Direction Error —
— RurMode ErrorID|—
—Windowlnly
—FirstPosition
—{LastPosition
—{Position
—{Velocity
—hcceleration
— Daceleration
— Jerk
— FeedPos
—FeedVelocity
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN AXxis WORD | Constant/D/R/W| 0~71 Axis name/axis| Execute
number Rising
Edge
IN SpeedMode | BOOL | M/S TRUE,FALSE Speed Type: Execute
Type OT, Type 1S | Rising
Edge
IN PosMode BOOL M/S TRUE,FALSE Location mode: Execute
0 relative, 1| Rising
absolute Edge
Note:  RunMode
does not work
whenitis 1
IN IntNum BOOL M/S TRUE,FALSE Probe Number: Execute
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Probe Oor 1

Rising
Edge

IntEdge

BOOL

M/S

TRUE,FALSE

Trigger edge:
O rises, 1 falls

Execute
Rising
Edge

Direction

WORD

Constant/D/R/W,|

0~3

Direction of
motion in absolute
positioning of ring
mode O: positive
(target
velocity is positive)
1
negativeDirection
(target velocity is
negative) 2

direction

Shortest distance 3
Current direction

Execute
Rising
Edge

RunMode

BOOL

M/S

TRUE,FALSE

Initial mode

0: Positioning
mode

1. Speed mode

Execute
Rising
Edge

WindowOnly

BOOL

M/S

TRUE,FALSE

Enable interrupt
source window O
Do not enable
window detection
function 1: Enable
window detection

function

Execute
Rising
Edge

FirstPosition

REAL

Constant/D/R/W,|

Positive/Negative
Number/0

Break
Window
position

Source
Start

Execute
Rising
Edge

LastPosition

REAL

Constant/D/R/W,|

Positive/Negative
Number/0

End of the interrupt
source window

location

Execute
Rising
Edge

Position

REAL

Constant/D/R/W,|

Positive/Negative
Number/0

Location or
distance

Execute
Rising
Edge

Velocity

REAL

Constant/D/R/W,|

Positive Number

The target speed

Execute
Rising
Edge

Acceleration

REAL

ConstantD/R/W

Positive Number

Acceleration

Execute
Rising
Edge

Deceleration

REAL

Constant/D/R/W

Positive Number

Decelerate

Execute
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Rising
Edge
IN Jerk REAL Constant/D/R/W| Positive Number | Speed step Execute
Rising
Edge
IN FeedPos REAL Constant/D/R/W| Positive/Negative The distance afte| Execute
Number/0 the interruption Rising
Edge
IN FeedVelocity | REAL Constant/D/R/W,| Positive Number | Speed aftef Execute
interruption Rising
Edge
ouT IntPos REAL D/R/IW Positive/Negativel The location of the
Number/0 interrupt
ouT InFeed BOOL M/S TRUE,FALSE The interrupt is
valid
ouT Done BOOL M/S TRUE,FALSE Finishstopping
ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error Flag
ouT ErroriD WORD | D/R/W 0x0~Oxffff Error ID

Description of functions andcommands
Thiscommands used to implement the interrupt length function of the bus EtherCAT bus axis or the local pulse axis, the
commands valid on the rising edge, and titismmandloes not support virtual axis made

The setting of] Axis is latched along thasing edge of the Execute input.
the axis number If Axis is set with the axis number, modifying Axis during Execute=TRUE is invalid.
If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid

Functional This directive can only be invoked if the axis is switched to the enabled state using MC |
description command.

On the rising edge of theommand the function block latches input parameters such as Pos
Velocity, Direction, Acceleration, Deceleration, etc.

Before the interrupt arrives, the axis will be absolutely positioned (PosMode = 0) according
parameters set by Position, Velocity, Direction, Mode, etc. (PosMode = 0), relative posit
(PosMode = 1), after the interrupt source set by IntNumrgéee an interrupt signal, the axis w
make relative motion according to the parameters set by FeedDis and FeedVelo at the positi
interrupt when it arrives.

y Position: The target | ocat i on. (rdlsve gbsitiortng)
the target location before the interrupt arrives.

Yy Velocity: Target speed, which sets the
Yy SpeedMode: The type used to set -shapeebunsgepat
which point the speed of the axis will accelerate or decelerate according to the values
Acceleration and Deceleration; SpeedMode = 1 representsegrbent Surve, in which case
Acceleration and Deceleration represent the maximum aatielerand minimum deceleratio
achieved by the shaft during acceleration and deceleration.
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y Direction: The direction of movement K t
When Mode = 0 (absolute positioning) this parameter is used to shtehgon of movement of th
axis in toroidal mode. A setting of 0 indicates forward running, a setting of 1 indicates reverse
a setting of 2 indicates the shortest path, and a setting of 3 indicates the current direction.

Yy Pos Mod e : helpredrieat spartprtode. When PosMode=0, the axis will be absoll
positioned before the interrupt arrives; When Mode=1 is 1, the axes will be positioned relative
the interrupt arrives

ylnt Num: I nterrupt sour centesuptisacdis ppobe 1, andieva
on the rising edge of probe 1; When IntNum=1, the interrupt source is Probe 2 and is valid
rising edge of Probe 2.
Yy FeedPos: I nterrupt the target di s p ktanceeel
by FeedPos to run in the current direction of motion when the interrupt signal arrives, and a 1
time indicates the distance set by FeedPos to run in the opposite direction when the interru
arrives.

FeedVelocity: Interrupt the tget speed after arrival.

Yy I nFeed: The I nFeed output .is valid afte
Program examples

The interrupt length function is implemented by using probe 1, terminal X0 rising edge interrupt.

1. Enable axis Axis_0 after setting M® ON.

2. After setting M2 to ON, do not enable the interrupt window, position the sport mode, and the axis Axis_0 will make
relative motion according to the parameters set by FeedDis and FeedVelo at the position when the interrupt arrives.

3. The risingedge of X0 is detected, the shaft Axis_0 will run the distance after the interruption at the speed after the
interrupt, and the IntPos latches the interrupt position
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Axis Eable
M MC_FPower
—— F——— Enatle
0 —Axis Status —MI10
Busy —MI11
Error —MI1Z2
ErrorID —I100
Interrupting long commands
e MC_MoveFeed
—— F——————— Execute
0—Axis= IntPos —D132
M20 — Speedilode InFeed —M26
M2l —{PosMode Done —M2T
MzZ2 — IntHum Busy —M30
Mz3 — IntEdgze Aborted —M31
01168 —Direction Error —M32
M24 — BurMode ErrorID|[—D134

M2E — WindowOrly

B00. 0000 — FirstPosition
1000. 000 — LastPosition

0118 —{Fozition

1120 —¥Velocity

0122 —heceleration

0124 —Deceleration

1126 — Jerk

0128 —FeedPos

1130 —FeedVelocity

Timing diagram
0 When the relative positi oni nagnterruptsgralisuriggeregpand ErrorMare=s n g
FALSE.
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0 The command failed while running
Execute
Done E E
Busy E
Infeed : :
Aborted : :
Error
ErrorID 0
4.3.20 MC_Halt (Pause commmanyl
Drawing Block
MC_Halt
— Execute
— Axis Done |—
Busy —
Aborted|—
Error|—
ErrorID[—
Command list format
Input/Output | Name Data Type Applicable Range Description | Enable
(soft
components)
IN AXxis WORD Constant/D/ | 0~71 Axis Execute Rising
R/W name/axis Edge
number
ouT Done BOOL M/S TRUE,FALS | Finish
E stopping
ouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution
E interrupts
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ouT Error BOOL M/S TRUE,FALS | Error Flag
E
ouT ErroriD WORD D/R/IW 0x0~Oxffff Error ID

Description of functions andcommands
Thiscommands used to implement the pause function of the bus EtherCAT bus axis or the local pulse axis, and the

commands valid on the rising edge

Functional
description

This directive can only be invoked if the axis is switched to the enabled state using MC |

command

The same function as the STOP instruction when pausing for-pasitioning instruction.

Whenpausing for a positioning instruction, a high level enters the temporary stop function.
A low level resumes the current axis motion to continue the previous uncompleted mo

positioning.

Program examples

The pause motion function is implemented biynggshe following routine.
1. Set M3000 to ON and enable the axis Axis_0.

2. Set M6 to ON Rear Axle Axis_0 to set the speed to walk the positioning movement.

3. Set M7 to ON Rear Axle Axis_0 pause to stop positioning motion.

4. Set M7 to OFF Rear Axle As¢ 0 continue to walk and position the movement at the set speed.

Timing diagram
6 After

t

he

Mods Eable
— MC_Fower
— F—————————Fnable
0— Axis Statns —M3001
Busy [—M3002
Error —M3003
ErrorID |—D3000
Absolute Mobion
" WC_Movehbzolute
— t {4+ Execute
0—{Axis Tlone —ML26
MiZE —Specdode Buzy —MLIZ7
01046 —Direction fborted —M130
500, 0000 — Position Error —M131
01048 —Velooity ErrorID —DI0GG
01050 — heeeleration
01052 —Deceleration
01054 — Jerk
Pause command
" MC_Halt
— ——t——Execute
0— Axis Dlone —N40
Busy [—M41
Aborted —M42
Error —M43
ErrorID —D2000
positioning is called, the
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Execute

Done

Busy

Aborted ! |

Error

Speed change |
graph

[
>

0 After tri ggeonmmang thd racall ofMi@ speecbntmandinterrupts the execution of the MC_Halt
command

Execute

Done

Busy

Aborted

Error

A

Speed change Call MC-MoveVelocity command

graph

\

0 During the exe cammandafailadshutdower odel@edH a | t
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Execute

InVelocity
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Busy

Aborted

Error

4.3.21 MC_SyncTorqueControl (Synchronous torque control command)

Drawing Block

MC_SyneTorqueControl
— Execute
— Axis InTorque |—
— TarTorque Busy|—
— Velocity Aborted |—
Errorf—
ErrorID|—
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN AXxis WORD | Constant/D/R/W| 0~71 Axis name/axis| Execute
number Valid
IN TarTorque REAL Constant/D/R/W| Positive/Negative Target torque Execute
Number/0 Valid
IN Velocity REAL Constant/D/R/W| Positive Number | Maximum Execute
speed limit Valid
ouT InTorque BOOL | M/S TRUE,FALSE Torque arrival
sign:
The output is
valid when less
than 5%.
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ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error Flag
ouT ErrorlD WORD | D/IR/W 0x0~0xffff Error ID

Description of functions and commands

This command is used to implement the synchronous torque control function and is only used for bus servo
rising edge of theommand is valid and the dummy axis mode is not supported.

Thiscommandcan only be called if the axis is switched to the enable state using the MC_déoveand

The torque command requires drive maps 0x6040,0x6041,0x6060,0x6061,0x6071,0x607ffor the PDO to work,
otherwise it reports a fault.

This commanduses the drive synchronous torque mode to implement the torque control function.

When Enable=ON, the function block converts TarTorque, and Velocity from user units to pulse units antesenal:
the servo drive on and off, and the axis is in Continuous Motion and does synchronous torque motion.
TarTorque: target torque, the unit is 1%, one decimal after the decimal point in the program is valid, the latter it
discarded, the actutrque of the drive is subject to configuration

The maximum positive and negative torque limits set in the parameters

Speed control in torque mode Rdaichi Servo Drive, if 0x607f is mapped in the axis parametercthismandimits the
maximum speed dhe servo motor by 0x607f, and if 0x607f is not mapped, the speed limit is invalid.

On the rising edge of Execute, the command converts the Velocity set limit speed into pulse units and writes
0x607f via PDO.

When the torque command is interruptby another command, the maximum speed of the axis is limited b
"Maximum Speed" item in the configuration screen.

For thirdparty drives, Velocity can only be used as a speed limit if the following conditions are met:

1. The maximum speed of the semotor can be limited by Ox607F.

2. 0x607F can be configured into PDO

3. 0x607F is in pulse units, not RPM units.

Stop control in torqgue mode

The MC_Stop command is called in torque mode to perform a stop operation. After receiving the Stop cahe
drive switches to synchronous position mode and performs deceleration according to the deceleration rate set t
command.

4.3.22 MC_ ReadActualTorque (Readhe actual torque command)

Drawing Block
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MC ReadActualTorque
—{ Enable
— Axis Torque |—
Validf—
Busy [—
Error|—
ErrorID|—
Command list format
Input/Output| Name DataType Applicable (soft| Range Description Enable
components)
IN Axis WORD Constant/D/R/W| 0~71 Axis Execute Valid
name/axis
number
ouT Torque REAL D/IRIW Positive Current torque
/Negative
Number/0
ouT Valid BOOL M/S TRUE,FALSE | Valid flags
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT Error ID WORD D/IR/W 0x0~Oxffff Error ID

Description of functions and directives

This command is based on the feedback torque read out of the EtherCAT bus axis, which is active at a high level. This
directive does not support dashed axis mode.

When Enable=ON, if PDO is configured in the EtherCAT bus axis 0x6077 the Valid signadlianéiTorque displays the
feedback torque of the axis.

Error

When the axis number does not exist, the command reports an error.

When the axis type is wrong, the command reports an error.

When the axis initialization fails, an error is reported.

When he EtherCAT bus axis PDO is not configured with Ox66@mmanderror.

Timing diagrams

Omit

4.3.23 MC_FollowVelocity (Motionspeedoverlay command)

Drawing Block

112/ 329



VEICHI {5

MC_FollowVelocity
— Execute
— Axis Invelocity|—
— SpeedMode Busy |—
— Velocity Aborted [—
—{ Acceleration Error|[—
—{ Deceleration ErrorID|—
— Jerk
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN Axis WORD | Constant/D/R/W| 0~71 Axis name/axis| Enable
number Valid
IN SpeedMode BOOL M/S TRUE,FALSE | Speed type OT type Enable
1S type Valid
IN Velocity REAL Constant/D/R/W| Positive The target speed | Enable
Number Valid
IN Acceleration REAL Constant/D/R/W| Positive Acceleration Enable
Number Valid
IN Deceleration REAL Constant/D/R/W| Positive Decelerate Enable
Number Valid
IN Jerk REAL Constant/D/R/W| Positive Speed step Enable
Number Valid
ouT Invelocity BOOL M/S TRUE,FALSE | Reach the targe
speed flag
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Aborted BOOL M/S TRUE,FALSE | Execution
interrupts
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT ErrorlD WORD | D/IR/W 0x0~Oxffff Error ID

Description of functions andcommands

Thiscommands level valid andverlayspeedon the original continuous motion.

Thiscommanccan be used for discrete_motion, continuous_motion and synchronized_motion states.

Program examples

The motion speed overlay function is implemented by the fatigwoutine.
1. Enable axis Axis_0 after setting MO to ON.

2. Set M5 to ON Rear Axle Axis_0 run at 5Unit/s.
3. Set M4 to ON and superimpose the speed of the rear axle Axis_0 to (5+10) Unit/s operation
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4.3.24 MC_ReadDigitallnput (Readdigital input command)

Drawing Block

Asix Eable
- WC_Fower
— } Enable
0 —{hxis Status —M100
Bu=zy —MI101
Error —MI0Z2
ErrorID —D100
Speed Movement
5 M2 MoveVelooity
— | {1 Execute
00— hxiz In¥eloolty —MIGL
MIE0 — Speedode Busy —MIE2
5. 0000000 — Weloci ty pborted —MIR3
D172 —heceleration Error —M154
D174 —Deceleration ErrorID —DI178
0176 — Jerk
Spesd stacking command
M MC_FollowVelootty

_| I—Execute

00— hxis

Inveloolty [—Midl

M40 — Speedlode

10. 000000 — ¥eloel tw
D162 — Acceleration

D154 —{Deceleration

D166 — Jerk

Busy —M14Z2

Aborted —M143
Error —M144

ErrorID—ID155

— Enable

— Axis

MC ReadDigitalInput

DIStatus—

Done—
Busy|—

Error—

ErrorID—
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Command list format

Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN Axis WORD | Constant/D/R/W| 0~71 Axis name/axis| Enable
number Valid
ouT DiStatus | DWORD | D/R/W The status of the

digital input terminals,
in accordance with thg
standard format of thg
402  protocol, is
defined as follows:
BitO - reverse limit
signal; Bitl - forward
limit signal Bit2 -
origin signal; Bit3~31

- Custom
ouT Done BOOL M/S TRUE,FALSE | Finish flag
ouT Busy BOOL M/S TRUE,FALSE | In-Run flag
ouT Error BOOL M/S TRUE,FALSE | Error Flag
ouT ErrorlD | WORD | D/R/W 0x0~Oxffff Error ID

Description of functions andcommands

This commandapplies to EtherCAT bus axes and local pulse shafts, does not support virtual axis mode, and is used to read
the terminal status of the digital input terminals of the shaft.

When Enable=TRUE, the Valid signal is valid if the PDO in the requested EtherCAT bus axis is configured with 0x60fd or
the left and right limits of the local pulse axis and the origin signal is not all empty.

If it is an EtherCAT bus axis, DIStatus is dge display the digital input 0x60fd of the EtherCAT bus drive at all times,
please refer to the corresponding drive manual for the specific definition, such as the 0x60fd definition of the Vintron
SD700 servo drive as shown in the figure

Object 60FDH: Digital input

Index 60FDH

Name Digital input

Object Structure VAR Data Type  Uint32 Data Range  O~OxFFFFFFFF
Can it be mapped TPDO Accessibility RO Factory value 0

Logic of the current DI terminal of the reaction driver: 0 means invalid, 1 means valid
Each of them represents the DI signal as follows:

Bit 31~16 15*5 4 3 2 1 0
Description Manufacturer Reserved DO45 level D044 Level Origin switch Positive Reverse
customization overtravel switch overtravel switch

If it is a local pulse axis, it is used to display the input status of the limit and origin signals, otherwise it is displayed as 0.
Timing diagram
Omit

4.3.25 MC_Lineaf Linear interpolation command)

Drawing Block
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Command list format

MC _Linear

Execute

— AxisNumber
— Axis
SpeedMode
PosMode
Position
— Velocity
—{ Acceleration

Deceleration

Jerk |—
Done |—
Busy |—
Aborted [—
Error —

ErrorID|—

(+)
o/

Input/Output| Name Data Type| Applicable (soft| Range Description Enable
components)
IN AxisNumber | WORD Constant/D/R/W| 2~8 The number of Execute
axes
IN Axis WORD D/IR/W An array of axis
0~71¢ 2~8 grouf ,
names/axis
numbers
IN SpeedMode | BOOL M/S TRUE,FALSE Speed Type:
Type OT, Type 18
¢ default FALSE p p
IN PosMode BOOL M/S TRUE,FALSE Location mode:
0 relative, 1
¢ default FALSE
absolute
IN Position REAL D/R/IW PositivéNegative | An  array of
Number0 target locations
€ 2~8group
IN Velocity REAL Constant/D/R/W| Positive Number | The targespeed
IN Acceleration | REAL Constant/D/R/W| Positive Number | Acceleration
IN Deceleration | REAL Constant/D/R/W| Positive  Numbern Decelerate
€ default
Acceleratio
IN Jerk REAL Constant/D/R/W| Positive Number | Speed step
ouT Done BOOL M/S TRUE,FALSE Finishstopping
ouT Busy BOOL M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL M/S TRUE,FALSE Error Flag
ouT ErrorlD WORD D/R/W 0x0~0xffff Error ID
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Description of functions and directives
MC_MoveLinearcommand is used to control the axis &inmterpolation function, and the rising edge is active.
This command can only be triggered if the MC_Power command is invoked to switch all axes in the axis group to the
StandStill state.
Triggering thiscommandduring singleaxis motion (e.g. point movement, torque control, return, stop, etc.) is invalid.
After triggering thiscommandthe singleaxis PLCOpen state machine is in synchronous motion mode, and thessiisgle
motion command cannot be interruptedidg the movement, and the singlgis PLCOpen state machine enters the
StandStill state after the interpolation curve is completed, and the-aixiglenotion command can be executed at this time.
Parameter description
Velocity indicates the target speefithe interpolator, such as tvaxis interpolation, the singlaxis running speed can be
calculated using the following formula:

Singleaxis  — Single axis running distance

running speed
/( Adsl 2 Axs2 2
running distance running distance

Synthesis speed

Position is used to set the target position or shift, Position[0] represents the position displacement component of axis 1,
Position[1] represents the position displacement component of axis 2, Position[2] represents the position displacement
component of axis 3, and Position[3] represents the position displacement component of axis 4.

Axis is used to set the axis number ofitlterpolated axis, Axis[0] represents the axis number of axis 1, Axis[1] represents

the axis number of axis 2, Axis [2] represents the axis number of axis 3, and Axis[3] represents the axis number of axis 4.
A total of 8 axes of linear interpolation angpported.

Timing diagrams
Call a line interpolation command to interpolate in the X axis (AxisO axis) and Y axis (Axisl axis).
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Execute

Done

Busy

Aborted

Error

Y-axis
velocity
graph

Track map

Example of a program

This routine uses relative positioning to position thexis and yaxis (50, 80).
Set the target speed 5Unit/s, you can monitor the singhis speed and singieis end position.
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M MC_ReadFositi
| V1 mov S0.00000 D00 2] ARG
Mmitored O-axis target s — Enable
position operating | 0 —hxis AetPosition—D118
poation
K EMOV  80.00000 D502 1 CmdPosition —D120
1.ais target
position Yalid|—Mi1z2
roww 0 N ] Busy —H113
#xis number of O-axis Frror —M114
ErrorID —D122
[ mv 1 miv ]
Axis mmber of 1-azis
0 MC_Linear
— {1+ Execonte
z—{hxishunber  Done [-M108 I ReadPosition
—— Enable
D116 —hxis Bu=y —MI09
4uxis number of 0-axis 1 —huis ActPosition D124
M08 —{Speediode Aborted —M110
W07 —{Pasode Errer [—Mi11 Eniloctiion:
D500 —{Position  ErrorID—Dild Yalid —M115
O-aris target position
D106 — YVelocity Busy —M116
Targat
0108 —heceleration Error —MI17
D110 —Deceleration FrrorID —D128
D112 — Jerk
Wo_FeadVelooity
—{Enable
il MC_Linear 0 —{Axis ActhxisSpeed —D200
s | 11} Freoute
InterpSpeed —DE0E
2 — hord siumber Tone —MI0G validl—teno
D116 — Axis Busy —MI09 |
Axis mmber of O-axis Busy 201
Mi06 —SpeedMode  Aborted —MI10 Frror —M202
M107 —Posiode Error —MI11 ErrorID —DZ04
D500 — Fosition ErrorID —D114
O-aris targat position
1106 — Velocity
Targat
1103 — Acceleration MC_ReadVeloeity
0110 — Deceleration Baclill
1 —hxis AothrisSpeed —D206
0112 — Jerk
InterpSpeed —DZ0E
Valid —M203
Busy —M204
Error —M205

ErrorID —DZ10

Single-axis speed and singkaxis end position monitoring:
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W ReadVeloni M MC_EeadPosition
t
—essEten —— Enable
Eeetile Monitored
j 0 —hxis AetPosition —D118 B0, 00000
0 — Axis hethoh sSpeed D200 2. 549085 I operating
F | cndPosi tion|—D120 50, 00000
InterpSpeed —D202 5. 000000
validl—meo0 on Valid|—Mi12 08
1d—
E —M113 00
Busy 201 OH HE
Error —W202 OFF Error —M114 OFF
ErrerID | 0204 0 Exgall — D122 0
MC_EeadVeloeitw MC_EeadPosition
Enable Frnable
1 —hxis bothel=Speed D206 4. 230002 1 —hxis fetPosition | —D124 754, 0197
InterpSpeed —D208 & 000000 ICmdPosition —D1&é 50, 00000 I
Valid —M203 08 Valid | —M11E 00
Busy —M204 OF Buzy —ML16 OF
Error —M205 OFF Error —M117 OFF
ErrorID —D2100 ErrorID—ID12510
Interpolation curve monitoring:
- m} X
84 m[iung )
20
Aviel - Q0N
RAXIST=0U 3splay
@ Xy plane
@ (" ZX plane
€ ¥Z plane
58 e —
setting )
P A
49 [¥" Equal Ratio
Reset Range
MK Component
Write
Address:
31 I
ValuelINT ﬂ
22 e —
13 Write
Y Clear Tracks|
Axis0-50
s 14 -4 6 15 25 35 a4 54 64 73 Exporting d‘“i
X
2
Axis name  Channel name Element Type Coordinate axis minimum Coordinate axis maximum Importing Data
X D120 REAL —10000 10000 1
Y D126 REAL ~10000 10000 T"E““' se“lm;sJ

4.3.26 MC__Circle_CW (Clockwisecircular arc interpolation command)

Drawing Block
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Command list format

MC_Circle CW

Execute

AxisX Done [—
AxisY Busy|—
SpeedMode Aborted |—
PosType Error—
PositionX ErrorID—
PositionY

MiddPosition X
MiddPosition Y
Velocity
Acceleration
Deceleration

Jerk

Input/Output Name Data Applicable (soft| Range Description Enable
Type components)
IN AxisX WORD | Constant/D/R/W| 0~71 X axis name/axid Execute
number
IN AxisY WORD | Constant/D/R/W| 0~71 Y-axis name/axis
number
IN SpeedMode | BOOL | M/S TRUE,FALSE Speed Type:
a default| Type OT, Type 1S
FALSE
IN PosType WORD | Constant/D/R/W| 0~3 default0 Location Type:
0 relative to the
center of the circle
1 Absolute cente
of the circle
2 points on the
relative circular
arc
3 points on the
absolute circular
arc
IN PositionX REAL | Constant/D/R/W| Positive/Negative The target
Number/0 position of the X
axis
IN PositionY REAL | Constant/D/R/W| Positive/Negative Y-axis target
Number/0 position
IN MiddPosition| REAL | Constant/D/R/W| Positive/Negativg X-axis center
X Number/0 position/longitude
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coordinates
IN MiddPosition| REAL | Constant/D/R/W| Positive/Negative Y-axis center
Y Number/0 position/longitude
point coordinates
IN Velocity REAL | Constant/D/R/W| Positive Number | The target speed
IN Acceleration | REAL | Constant/D/R/W| Positive Number | Acceleration
IN Deceleration | REAL | Constant/D/R/W| Positive Number Decelerate
- default
Acceleratiofi
IN Jerk REAL | Constant/D/R/W| Positive Number | Speed step
ouT Done BOOL | M/S TRUE,FALSE Finish stopping
ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error Flag
ouT ErrorlD WORD | D/R/IW 0x0~Oxffff Error ID

Description of functions andcommands

MC _ Circle_ CW command is used to control the aiisular arcinterpolation function, and the rising edge is valid.

On the specified plane and thiecular arcdetermined by the center or radius, the workpiece is processed in a clockwise
circular arcatthe feed rate set by the parameter Velocity.

A. Selection of interpolation type

1. PosType=0 represerdscular arcinterpolation based on the relative center.

Assuming the current axis position is (200500), you want to drawitttar arcshown in thefollowing figure:

Start (200, 500)

Center of circle( 60, 500)

End (600, 100)

(0,0) X
Programming:
The relative center mode is adopted, and the track target adopts the relative address, which refers to the distance of X anc
Y axes during the movement from the current position to the target.
The displacement of the end point relative to the starting point in the above figure is4@0§),and the displacement of
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the circle center relative to the starting point is (400, 0).

[] veicHL.com

Juds Eable
m MC_Fower
—— Enable
0 —hxis Status —M100 OF
Busy —MI01 OF
Error —MI0Z OFF
ErrorID —D1000
MC_FPower
Enable
1 —hxis Status [—M103 OF
Eu=y —M104 OF
Error —M105 OFF
ErrorID —DI0Z 0
w MC_SetFosition
——+| Execute
0 —hxis Done —HM301 OFF
200. 0000 D306 —{ Fosition Busy —M302 OFF
OFF M300 —Made Error —MN303 OFF
ErrorID—D3000
MC_SetFosition
Execute
1 —hxis Done —M305 OFF
500. 0000 D308 —{ Pesitien Busy —M306 OFF
OFF N304 —Mode Eryor —M307 OFF
ErrorID —D30Z0
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Cloclkwise arc mterpolation
n MC_Circle CW
— {+1 Execute
0 — Axisk Dlone —M107 OFF
1 —{Ax1s¥ Bu=y —M10S OF
OFF M1006 — SpeedMode fborted —ML0S OFF
00104 —FosType Error —ML10 OFF
400, 0000 D106 — Positiond ErrorID —ID12410
—400. 000 D108 —{ Fos1tion¥
400, 0000 D110 —{MiddFosition X
0000000 0112 —MiddFosition ¥
5. 000000 D114 —Veloe ty
500. 0000 D116 —{Acceleration
500, 0000 D118 —{ Deceleration
0. 000000 D120 — Jerk
Circular arc interpolation track monitoring:
— O X
944 3:'[:""! (ms)
/—_—_‘\\ o0
& Display
plane
@ XY plane
767 7 plane
" YZ plane
: -
¥ dement
58 ¥ Equal Ratio
l \ i
Y. 500 ~ {} Component
Start Center of circle ) Yits
Address:
411 ,
/ ValuelINT _~|
s Write ‘
144 End }/ Clear Tracks,
C
%508 45 116 278 439 600 761 922 1084 1245 140¢ | Exporting 4'%
X
Axis name  Channel name Element Type Coordinate axis minimum Coordinate axis maximum 1 Importing Data
X D202 REAL -10000 10000 o
) D208 REAL -10000 10000 o Trigger ”"W"[

2. PosType=1 representdiscular arcinterpolation based on the absolute center.

If you still draw ancircular arcwith PosType=0, you only need to change PosType to 1. The track target uses an absolute
address, which refers to the absolute position coatds of the target position on the X and Y axes. Other programs remain
unchanged, and the interpolaticommandorogram is changed as follows:
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Clodowise arc interpolation
Ml MC_Circle CW
il {11 Execute
0— AxisX Done |—M107 OFF
1— AxisY Busy |—M108 OFF
OFF M1006 — SpeedMode Aborted |—M109 OFF
1 D104— PosType Error |—M110 OFF
600. 0000 D106— PositionX ErrorID}[—D1240

PositionY
MiddPosition X
MiddPosition Y
Velocity
Acceleration

Deceleration

Jerk

The track monitored by interpolation is the same as when PosType=0.

3. PosType=2 means thicular arcinterpolation is performed according to the point passing through the retativdar
arc.

Assuming the current axis position is (200200), you want to drawitt@ar arcshown in the following figure:

Y

A

Target position (400, 400)

. Passing
1 d -2 (600, 200)
Start (200, 200) " position

v

(0,0 X

Programming:
The mode of passing a point on a relatircular arcis adopted. The displacement of the target position relative to the
starting point is (200200), and the displacement of the passing point relative to the starting point is (400, 0).
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Jods Eable
Mo MC_FPower
il Enable
0 —hxiz Status —M100 0K
Busy —M101 OF
Error —MI10Z OFF
ErrorID —D1000
MC_Fower
Enable
1 —{hxis Status —M103 0K
Buzy —M104 OF
Error —M105 OFF
ErrorID —DI0Z 0
e MC_SetFosition
—*} Execute
0 —hxis Done —M301 OFF
200. 0000 D306 — Position Busy —M302 OFF
OFF M300 — Mode Error —M303 OFF

ErrorID —D2000

1 —
Z00. 0000 D308 —

OFF N304 —

MC_SetFosition

Execute
bxis
Fosition

Mode

Done —M305 OFF
Busy —M306 OFF
Error —M307 OFF

ErrorID —D30Z 0
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Clodowize arc interpolation
M MC_Circle CW
i {1 Exacute
0 —fhee1 =X Done —M107 OFF
1 —hx1sT Busy —M105 OFF
OFF M1006 — Speedode Aborted —M109 OFF
20104 —FosType Error —M110 0OFF
200.0000 D106 — Fosi t1ond ErrorID—D1Z4 0

200.0000 0103 —FPosi tion!

400, 0000 0110 —MiddPesition X
0. 000000 D112 —{MiddPosition ¥
10. 000000114 —¥eloci ty
500.0000 D116 —hcceleration
500, 00000118 —Deceleration
0. 000000 D120 — Jerk

Circular arc interpolation track monitoring o

by VEICHI S 384V 1.0.1) - O X
411 Sampl
oy (ns
O [0
Target position ko
@ Xy plane
367 ¢ 7 tane
" YZ plane
344 Axis coordinate
selting
v Automatic
adjustmant
2 ¥ Equal Ratio
Reset Range
Yl 300 Component
Write
Address:
2 *
‘\Iahm‘:“ ]
233 Write J
2l Clear Trac k!‘
O Start position
189 - . Exporting dal+
98 138 179 219 260 300 340 381 421 462 502 | _
il P
Axis name  Channel name Element Type Coordinate axis minimum Coordinate axis maximum porting Data
X D202 REAL -10000 10000
Trigger settings|
vl D208 REAL ~10000 10000

4. Pogype=3 means theircular arcinterpolation is performed according to the point passing through the absolute
circular arc

If you still draw ancircular arcwith PosType=2, you only need to change PosType to 3. The X axis target position, Y axis
target paition, X axiscircular arcpassing point coordinates, and Y agiisular arcpassing point coordinates are absolute

cordinatether programs remain unchanged, and the interpolaonmandprogram is changed as folloyvs

127/ 329



VEICHI 1%6“ EE" [] veicHL.com (© 400-600-0303
n MC_Circle CW
— I+ Execute
0 — AxisX Done —M107 OFF
1 —{hxisl Busy —M103 OFF
OFF M1006 —{Speediada Aborted —M109 OFF
30104 —HFosType Error —M110 OFF
400, 0000 0106 — Fosi tiond ErrorID—Di2410
400, 0000 0108 — Fositiony
G000 0000 0110 —MiddFosition X
200 0000 0112 —MiddFosition ¥
10, 00000 D114 — Veloei ty
BO0, 0000 D116 — Acceleration
BO0, 0000 D118 —Decelaration
0. 000000 D120 — Jerk
The track monitored by interpolation is the same as when PosType=2.
4.3.27 MC_Circle_CCW (Counterclockwise circular arc interpolation command)
Drawing Block:
MC_Circle_CCW
— Execute
— AxisX Done [—
— AxisY Busy |—
— SpeedMode Aborted |—
— PosType Error |—
— PositionX ErrorID|—
— PositionY
—{ MiddPosition X
— MiddPosition Y
— Velocity
— Acceleration
—{ Deceleration
— Jerk
Command list format
Input/Output| Name Data Applicable (soft| Range Description Enable
Type components)
IN AXxisX WORD | Constant/D/R/W| 0~71 X axis name/axi§ Execute
number
IN AxisY WORD | Constant/D/R/W| 0~71 Y-axis name/axis
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number
IN SpeedMode | BOOL | M/S TRUE,FALSE Speed Type:
" defaultFALSE | Type OT, Type 1S
IN PosType WORD | Constant/D/R/W| 0~3 default 0 LocationType:
0 relative to the
center of the circlg
1 Absolute cente
of the circle
2 points on the
relative  circular
arc
3 points on the
absolute circularf
arc
IN PositionX REAL | Constant/D/R/W| Positive/Negative | The target positior]
Number/0 of the X axis
IN PositionY REAL | Constant/D/R/W| Positive/Negative | Y-axis target
Number/0 position
IN MiddPosition | REAL | Constant/D/R/W| Positive/Negative | X-axis center
X Number/0 position/longitude
coordinates
IN MiddPosition | REAL | Constant/D/R/W| Positive/Negative | Y-axis center
Y Number/0 position/longitude
point coordinates
IN Velocity REAL | Constant/D/R/W| Positive Number | The target speed
IN Acceleration | REAL | Constant/D/R/W| Positive Number | Acceleration
IN Deceleration | REAL | Constant/D/R/W| Positive Number | Decelerate
IN Jerk REAL | Constant/D/R/W| Positive Number | Speed step
ouT Done BOOL | M/S TRUE,FALSE Finish stopping
ouT Busy BOOL | M/S TRUE,FALSE In-Run flag
ouT Aborted BOOL | M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error Flag
ouT ErrorID WORD | D/R/W 0x0~Oxffff Error ID

Description of functions and commands

The MC_Circle_CCW command is used to control the axis circular arc interpolation function, and the rising edge is valid.
The object is machined counterclockwise ongpecified plane and on the circular arc determined by the center or radius
of the circle, at the feed rate set by the parameter Velocity.

0 Interpolation type selection

1. PosType = 0 represents counterclockwise circular arc interpolation accordingdiatikre circle center.

Suppose the current axis position is (600, 100) and wish to draw the circular arc as shown in the following figure:
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v 1
cew
End (200, 500)
Center of circle’ 690 5000
Start (600, 100)
(0,00 X=

Program programming:
Using the relative circle center mode, the displacement of the end point with respecitartihg point is-¢00, 400)
and the displacement of the center of the circle with respect to the starting point is (0, 400).
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E00. 0000 D306 — Fasition

OFF M300 — Mode

Jads Eable
M MC_Power
— Enable
0—hxis Status —M100 OH
Busy —MI101 OH
Error —MI10Z OFF
ErrorID —D1000
MC_Fower
Enable
1 —{hziz Status [—M103 OH
Busy —M104 OH
Error —MI106 OFF
ErrorID —ID10Z 0
Current position setting
e MC_SetFosition
—*t Execute
0—hxis Dlone —M301 OFF

Busy —M302 OFF
Error —M303 OFF
ErrorID[—D3000

Execute

1 —hxis

100, 0000 D308 — Fositien
OFF M304 — Mode

MC_SetFosition

Dlone —M306 OFF

Busy —M308 OFF

Error —M307 OFF
ErrorID[—D3020

M
— 41
0 —
1 —
OFF M400 —
0 D400 —

=400, 000 D402 —
400, 0000 T404 —
0. 000000 D408 —
400, 0000 D408 —
10, 00000 D410 —
SO0, 0000 D412 —
SO0, 0000 D414 —
0. 000000 T416 —

MC_Cirele CCY

Execute

hxisl Dlone
Aei=Y Busy
SpeedMode Aborted
PosType Error
Pozitiond ErrorID

Position¥
MiddFosition X
MiddFosition ¥
Velocity
heceleration
Deceleration

TJerk

—M401 OFF
M40z OF

—M403 OFF
—M404 OFF

—D4la0
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400-600-0303
Circular arc mterpolatlon trajectory monltorlng.
— O X
Samphn,
944 ; ; T (;:,'; % (s
20
& Display
plane
@ XY plane
767 (75 plane
" YZ plane
6 retiog
o Automatic
adyustment
58 ¥ Equal Ratio
Reset Range
Y. 500 Lo} &) | Component
Start Center of circle Wite
Address:
411
Value! INT LJ
32
233 Write ‘
|
14 End Clear 'I'rachl
(¢}
|
%508 45 116 278 439 600 761 922 1084 1245 140¢ | Exporting d'"J
> 2
Axis name  Channel name Element Type Coordinate axis minimum Coordinate axis maximum 1 Importing Data
Xl D202 REAL -10000 10000 o |
) D208 REAL ~10000 10000 o Trigger et

2. PosType = 1 represents the counterclockwise circulant@rpolation according to the absolute circle center.

If you still draw the circular arc with PosType = 0, then you only need to change PosType to 1, vables¢axget

position, Yaxis target position, »axis circle center position-aXxis circle centeposition are all absolute value

coordinates. Other procedures remain unchanged, and the interpolation command procedure is changed to the following.

S B S—

= MC_Cirecle_CCW
—] | {4} Execute
0 — hxi=X Done [—M401 OFF
1 —hxisY Busy —M40Z 0H
OFF M400 — Speediode Aborted —M403 OFF
1 0400 — Fa=Type Error —M404 OFF
200, 0000 D402 — Positiond ErrorID —D4150

500, 0000 D404 — Peositiont

G00. 0000 D406 — MiddPosition X
500, 0000 D408 —MiddPosition ¥
10, 00000 D410 — Velocity

B00. 0000 D412 — heceleration
500, 0000 D414 — Deceleration
0. 000000 D416 — Jerk

The interpolated monitored trajectory is the same as when PosType = 0.
3. PosType = 2 represents counli@ckwise circular arc interpolation according to the points passing on the relative
circular arc.

Assuming the current axis position is (200, 200), it is desired to draw the circular arc shown in the following figure:
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Program programming:

Start (200,,200)

Passi
posl'!dIcl)Ergl

(600, 200)

(S 400-60 -
'&%\_ 400-600-0303

(0,00

Using the mode fopassing through points on the relative circular arc, the displacement of the target position with respect

to thestarting point is (200, 200) and the displacement of the passing point with respect to the starting point is (400, 0).

Jags Eable
" MC_Fower
— Enable
00— Axis Status —ML00 O
Busy —M101 OH
Error —MI102 OFF
ErrorID —D1000
MC_Fower
Enable
1 —Axis Status —ML03 O
Busy —M104 OF
Error —MLOE OFF
ErrorID —DI10Z20
Current position setting
w MC_SetFosition
—— 1 Execute
0—hxis Done —M301 OFF
200, 0000 D306 — Fosition Busy [—M302 OFF
OFF M300 — Mode Error —M303 OFF
ErrorID—D3000
MC_SetFosition
Execute
1 —hxis Done —M305 OFF
200. 0000 D308 —FPosition Busy [—M306 OFF
OFF M304 —Made Error —M307 OFF
ErrorID—D302 0
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Circular arc inte rpolation trajectory monitoring:

422

[] veicHL.com

&‘@ 400-600-0303

OFF M400 —

200, 0000 D402 —
200, 0000 D404 —
400, 0000 D408 —
0. 000000 D408 —
10, 00000 D410 —
500, 0000 D412 —
G00. 0000 D414 —

0. 000000 D416 —

Speedode

Fositiond

MC_Cirele CCH

Execute
forisX

poeist

FosTupe

Fositiond
MiddFosition X
MiddFosition T
Velocity
hoceleration
Deceleration

Jerk

Aborted

ErrorID

Tlone —M401 OFF

Busy —M402 OFF

Error —M404 OFF

—M403 OFF

—D4150

End

244

Y 1200

—O

Samphng
Cycle  m3)
o
Display
plane
@ XY plane
(" 7 plane
(Y2 plane
Axis coordinate

selting
[v Automatic
adjustment

[ Equal Ratio

Resat Range

Passing Points

1

-22

__——/

4

Xl D202

Ve D208

76

Axisname  Channel name

157

238

319

400 481

‘Blement ‘l‘ypeACoordmaw axls minimum Coordinate ax's maximum

REAL

REAL

-10000

-10000

562

643

10000

10000

724

804

e}
Lo

14
Importing Data

c v
Write
Address:

Value/ INT ﬂ

Write ‘

Clear Trac hJ

Exporting dali

Trigger settings)

4. PosType = 3 represents counterclockwise circular arc interpolation based on the points passing over the absolute

circular arc.

If you still draw the circular arc with PosType = 2, then you only need to change PosBypeiere Xaxis target position,
Y-axis target position, »axis circular arc passing point coordinates, arakig circular arc passing point coordinates are
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all absolute valueoordinates. Other procedures remain unchanged, and the interpolation cbprowadure is changed

M3
i—— |+t Execute
0 —hxisk
1 —Axi=t

OFF M400 —{ SpeedMode
50400 —FosType

400. 0000 D402 —Fositiond
400. 0000 D404 —Fositiony
G00. 0000 D406 —MiddPosit
Z00. 0000 D406 —MiddFesit
10, 00000 D410 — Veloci ty
500, 0000 D412 —hecelerat
500.0000 D414 —Decelerat

0. 000000 D416 — Terk

MC_Cirele CCW

Done [—M401 OFF
Busy —M402 OF

Aborted —M403 OFF

Error —M404 OFF

ErrorID—D4150

ion X

ion ¥

iom

iom

to the following:

The interpolated monitored trajectory is the same as when PosType = 2.

4.3.28 MC_MovevelocityCSVEpeedcommandbasingon adjustable CSV pulsewidth)

Drawing Block:

Command list format

MC_MoveVelocityCSV
— Execute
— Axis Invelocity|—
— SpeedMode Busy p—
—Velocity Aborted|—
— Acceleration Error|—
—]Deceleration ErrorID|—
—] Jerk
— PulseWidth

Input/Output Name Data Type | Applicable (soft| Range Decription Enable
components)
IN Axis WORD Constant/D/R/W | 0~63 Axis name/axis| Execute
number
IN SpeedMode BOOL M/S TRUE,FALSE Speed type OT
¢ DEFAULT FALSEC | type, 1S type
IN Velocity REAL ConstantD/R/W Positive Number Targetspeed
IN Acceleration REAL ConstantD/R/W Positive Number Acceleration
IN Deceleration | REAL ConstantD/R/W Positive Number | Deceleration
€ Default
Acceleratior
IN Jerk REAL ConstantD/R/W Positive Number Speed step
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IN PulseWidth Word W'Q/D/IRIW 1-9999 Pulse width in
¢ Defaulty 500 0.01%

ouT Invelocity BOOL M/S TRUE,FALSE Reaching the
target speeq
marker

ouT Busy BOOL M/S TRUE,FALSE Running flags

ouT Aborted BOOL M/S TRUE,FALSE Execution
interruptions

ouT Error BOOL M/S TRUE,FALSE Wrong sign

ouT ErrorlD WORD D/R/W 0x0~Oxffff Error ID

Description of functions and commands

This command controls the btge servo axis using the cyclic synchronous velocity (CSV) mode, which puts the axis'
PLCOpen state machine in Continuous Motion mode, witstime basic function as MC_MoveVelocity.

The PDO needs to add three object dictionaries 0x6060,0x6061 and 0x60ff.

This command first writes the object dictionary 0x6060 to 9, switches the drive to CSV mode, and then converts the target
speed into 32 sipeed data in the object dictionary Ox60FF, where the target speed is increased or decreased according to
the set acceleration or deceleration.

If you want to stop the axis motion after calling this instruction, you can call MC_Stop and Mc_Halt instructions.

Note that when this instruction is called, the MC_MoveSuperimposed instruction cannot be called to perform motion
superimposition.

Program examples

The following routine implements velocity motion function basing on the CSV mode

1. Enable axis Axis_@fter setting MO to ON.

2. Set M1 to ON Rear Axle Axis_0 run at setting speed.

MC_Power

o)
1 Enable
0— hxis Status —M100 OF
Busy —M101 OF
Error —MI0Z2 OFF
ErrorID —D1000
n MC_MoveVeloci tyC5V
1 {41 Execute
0— hzis Invelocity —M104 OFF
OFF M103 —{ Speedfade Busy [—M105 OFF

5. 000000 D0 — Veloel ty Aborted —M106 OFF
100, 0000 D2 —{ Acceleration Error (—M107 OFF
100, 0000 D4 —{ Deceleration ErrorID —D10Z2 0
0. 000000 D6 — Jerk

103 —FulseNidth

4.3.29 MC_SyncMoveVelocify Synchronous speed control command basing on adjustable CSV pulse

width™

Drawing Block
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MC_SyncMoveVelocity
— Enable
—] Axis Invelocity |—
—|Velocity Busy [—
— PulseWidth Aborted|—
Error |—
ErrorID|—
Command list format
Input/Output Name Data Type | Applicable (soft| Range Description Enable
components)
IN AXxis WORD ConstanD/R/W | 0~63 Axis name/axis| Enable
number
IN Velocity REAL ConstanD/R/W | Positive The target speed
Number
IN PulseWidth | Word ConstanD/R/W | 1-9999 Pulse width,the unit is
€ Defaultx | 0.01%.
500
ouT Invelocity BOOL M/S TRUE,FALSE | Reaching the targe
speedlag
ouT Busy BOOL M/S TRUE,FALSE | Running sign
ouT Aborted BOOL M/S TRUE,FALSE | Execution interruptions
ouT Error BOOL M/S TRUE,FALSE | Error flag
ouT ErrorlD WORD D/R/W 0x0~Oxffff ErrorID

Description of functions and commands

This command uses CSV mode to control-tyee servo axis, which puts the axis in continuous motion mode.

The PDO needs to add three object dictionaries 0x6060,0x6061 and Ox60ff.

This comnand first writes the object dictionary 0x6060 to 9, switches the drive to CSV mode, and then converts the target
speed to 32 shaped data into the object dictionary OxX60FF.

This command allows the axis speed to be modified in real time in the programtwétiggering. The modified speed

has no acceleration or deceleration process and is directly converted to pulse units and written into Ox60FF.

If you want to stop the axis motion after calling this command, you can call MC_Stop and Mc_Halt commands.
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Enable

InVelocity

Busy

Call MC_Stop
Aborted

Error

Velocity

v

ActVelocity

Note that when this command is called, the MC_MoveSuperimposed command cannot be called for motion overlay actions.
Program examples

The following routine implements the function of synchronous speed motion based on CSV mode with adjustable speed
duringrunning.

1. Enable axis Axis_0 after setting MO to ON.

2.Set M2 to ON Rear Axle Axis_0 run at setting speed

m MC_Fower
il Enable

0—{hxis Status —MIO00OH

Buszy —M101 OH
Error —ML10Z OFF

ErrorID —I1i000

MC_SyncMove¥Yelocity

M2
il Enable
00— Axis Inveloeity —M110 O
5.000000 M0 — Velocity Busy —M111 OF
1012 —{Fulzefidth hborted —M112 OFF

Error —M113 OFF

ErrorID—DI04 0
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4.3.30 MC_MoveThreeDimensionalCirculatr 3D circular arc interpolation

command’

Draw Block
MC_MoveThreelimensionalCiroul ar
—{Execute
—{ e X Dlome |—
— i st Busy |[—
—{hxei 5T Khorted |—
—{Speediode Error [—
—{PasType ErrorID |—
—{Fositiond
—{FPosition?
—{Fe=sitiond
—{Mi ddPosition X
—{MiddFozition ¥
—{Mi ddPosition T
—Velooity
—hcceleration
—{Deceleration
—{Terk
Command list format
Input/Output Name Date Applicable (soft| Range Desription Enable
Type components)
IN AxisX WORD ConstanD/R/W | 0~63 X axis namel/axi§ Execute
number
IN AXxisY WORD ConstanD/R/W | 0~63 Y axis name/axis
number
IN AxisZ WORD ConstanD/R/W | 0~63 Z axis name/axis
number
IN SpeedMode BOOL M/S TRUE,FALSE Speed type.
€ DEFAULT | 0 T-type, 1 Stype
FALSEZ
IN PosType WORD ConstanD/R/W | 0~1e Default @ Position Type.
ORelative position
1Absolute position
IN PositionX REAL ConstanD/R/W | Positive/Negative | X axis target position
Number/0
IN PositionY REAL ConstanD/R/W | Positive/Negative | Y axis target position
Number/0
IN PositionZ REAL ConstanD/R/W | Positive/Negative | Z axis target position
Number/0
IN MiddPosition | REAL ConstanD/R/W | Positive/Negative | Position on the Xaxis
X Number/0 circular arc
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IN MiddPosition | REAL ConstanD/R/W | Positive/Negative | Position on the ¥axis
Y Nuer/0 circular arc
IN MiddPosition Z | REAL ConstanD/R/W | Positive/Negative | Position on the Zaxis
Number/0 circular arc
IN Velocity REAL ConstanD/R/W | Positive Number Target speed
IN Acceleration REAL ConstanD/R/W | Positive Number Acceleration
IN Deceleration REAL ConstanD/R/W | Positie  Numeber| Deceleration
€ Degault
Acceleratior
IN Jerk REAL ConstanD/R/W | Constant Speed step
ouT Done BOOL M/S TRUE,FALSE Finish Stoping
ouT Busy BOOL M/S TRUE,FALSE Running flag
ouT Aborted BOOL M/S TRUE,FALSE Execution interrupbn
ouT Error BOOL M/S TRUE,FALSE Error flag
ouT ErrorlD WORD D/R/IW 0x0~Oxffff ErrorID

Description of functions anddirectives

MC_MoveThreeDimensionalCircular command is used fdirBensional circular arc interpolation function, and the rising

edge is valid.

Spatial circular arc interpolation function is based on the current point and circular arc command pasatrtetetarget

and intermediate points, from three points to determine the circular arc, and realize the spatial circular arc interpolation
motion, the coordinates are thréienensional coordinates, at least three axis need to move alonepttis, ¥-axisand Z

axis respectively.

~
400 \
300
200
100 / 400
///
~ 300
£200
100
0
300
400

Example of program:
Set the &dimensional circular arc passing through the point (100,100,150), the target position (200,0,50), and the target
speed 30.

140/ 329



VEICHI a1

Axis enable

o
1l

1000

101 08

1020

MC_Fower
Enable
0—Axis  Status(—M000K
Fuzy|—
Error —
ErrorID [—D
MC_Fower
Enable
1 —hnis Status [—MN
Fuzy|—
Error —
ErrorID [—D
MC_Fower
Enable
2 —Axis  Status(—M0Z 0K

Busy|—

Error |—

ErrorID[—DI104 0

L[] vercHLcom

Parameter setting
s
it OV 200. 0000 D200 1
Initial operating pulse position Xaxis target position
ROV 0.000000 D20z 1
Y-axis target position
ROV 50, 00000 D204 1
Z-axis target position
OV 100. D000 D206 1
Point on X-axis arc
ROV 100. 0000 D208 1
Point on Y-axis are
ROV 150.0000 210 1
Point on Z-axis arc
ROV 30.00000 1
Three- arc interpolation
n UE_MoveThr selinensionalCirculsr
- Exeeute
sk Done [—M202 0
Completion flag bit
1 — huist Busy [—M203 OFF
Running flags
2 —|AxisT Abortad[— FF
Executiqn interruptions
OFF 200 — Speediiode Error (—M205 0FF
Speed type Vrong flag
00221 —{PosTyps ErrorID (12200
Location type Error Codes
200. 0000 D200 — Posi ti onX
X-axis target position
0000000 D202 — Posi t1 on¥
Y-axis target position
50. 00000 D204 — Posi ti on

Z-axis target position
100. 0000 D206 —
Point on X-axis arc
1000000 D206 —

Point on Y-axis arc
150. 0000 D210 —
Point on X-axis arc
30. 00000 0212 —|
Target speed

Acceleration

500. 0000 D211
Deceleration

50. 00000 D218 —
Speed step

MiddPosition X
Wi ddPosi tion ¥
WiddPosition Z
Velasity

Acceleration

— Deceleration

Jerk
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Axis position reading
a0 WC_ReadFosi ton
L Enable
Monitor operating position
0 —{huis hetPosi tion [—D300 0. 000000

CndPosi tion [—D302 200, 0000

Valid
Busy[—
Error

ErrorID

W _Readbositiom
Enable

1 heix AetPozi tion [—D304 0. 000000
CrdPosi thon [—D306 0. 000000
validf—
Busy[—
Error|—

ErrorID|—

NC_EeadPosition

[] veicHL.com

Eneble
2 —mis hetBosi tion | D308 0000000
Cnd oz tion | D310 50. 00000
valid|-
Busy[—
Eever |-
ErrorID |-
2. VEICHI Track Monitcrng Softwase (V1.0.1) - @ x
Sumpliog peiod (ms)
. — T
a7] - —
Diglay e
a8
4 \“\ Axis soordinae |
/ g
74 yd o adpastiment
/ o
2 pebpeetons
o [E—
Y 5 / Component wiing
| At
|
“ 1 Vahe T~
»
.
) \
\ Clese ks
9 N J
. d Exparting daa
' T = 0 o o w 2 o0 T 718
It
[e— JEe—— e e [———— —_—
e
i D0z sEAL 10000 10000 o =
L] 1306 REAL ~10000 10000 o
i 310 REAL 10000 10000 o L2

XZ plane
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DRIVE FOR EVER

ﬁﬁl‘l @,ﬁ [ veicHL.com (@ 400-600-0303

e VEICHI- Track Monitoring Software (V1.0.1) & o X
142 ‘ :
/ Dplay pane
»
JrR——
Asosc
108 M Siment
4 Rl
"2 T Reset range
Yy 7 Camponcnt writing
A [
Vaue I
58 20 7 54

YZ plane

£

i

f

i
FEEgl .
8

|

i
i
O‘O‘ |
]

i VEICHI- Track Mositoring Software (V1.0.1) - 8 x
Samplingpeiod (ms)
| O
2|
Dplay plane
125)
FRA——
109 (o A
2 i
| Resctrnge
Y | Compnent wiing
Adsa:
[
5
Vatoe(INT >
L 1
<
Wit
2|
Clearracks
9
| xporting o
3= ] o 3 T 5 w0 3 3 20 28
tmporng dua
Axis s Channetname: i
Comanicuin
| [ tings
x v REAL -10000 10000 o

d D306 REAL ~10000 10000 o
z 0310 REAL 10000 10000 o -

4.3.31MC_MoveSpiral Helical interpolation command

Drawing Block

Suzhou VEICHI Electric Technology Co.
Addresg NO.1000SongjiaAvenue, Guoxian@treet, Wuzhon@istrict, Suzhou, China
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MC_MoveSpiral
—|Execute
—|hxisk Dene [—
— hxist Busy [—
—hxisZ Aborted |—
— Speedifode Error —
—FasType ErrorID |—
—Laps
—{Fositiond
—Positiony
—{PositionZ
—{Cenk
—{Cen¥
—{Velooi ty
—{heceleration
—{Deceleration
— Terk
Command list format
Input/Output | Name Data Applicable (soft| Range Description Enable
Type components)
IN AxisX WORD ConstanD/R/W | 0~63 X-axis name/axi§ Execute
number
IN AxisY WORD ConstanD/R/W | 0~63 Y-axis name/axis
number
IN AxisZ WORD ConstanD/R/W | 0~63(No such axis| Z-axis name/axig
by defauly number
IN SpeedMode | BOOL M/S TRUE,FALSE Speed type.
¢ defaultFALSE | OT type, 1S type
IN PosType WORD ConstanD/R/W | 0~1s default @ PositionType.
0 Relative position
1 Absolute position
IN Laps DWORD | ConstanD/R/W (default Q Number of revolutions.
Positive or negative is
the direction of rotation
(Ois equal to 1, such as
n=|La'p's|nisnturns
or less than n turns
greater than 41 turns)
IN PositionX REAL ConstanD/R/W | Positive/Negative | X-axis target position
Number/0
IN PositionY REAL ConstanD/R/W | Positive/Negative | Y-axis target position
Number/0
IN PositionZ REAL ConstanD/R/W | Positive/Negative | Z-axis target position
Number/© No such
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axis bydefaulf
IN CenX REAL ConstanD/R/W | Positive/Negative | X-axis circle center
Number/0 position
IN CenY REAL ConstanD/R/W | Positive/Negative | Y-axis circle cente
Number/0 position
IN Velocity REAL ConstanD/R/W | Positive Number | Target speed
IN Acceleration | REAL ConstanD/R/W | Positive Number | Acceleration
IN Deceleration | REAL ConstanD/R/W | Positive Number| Deceleration
€ Default
Acceleratior
IN Jerk REAL ConstanD/R/W | Positive Number | Speed step
ouT Done BOOL M/S TRUE,FALSE Finish Stop
ouT Busy BOOL M/S TRUE,FALSE Running flag
ouT Aborted BOOL M/S TRUE,FALSE Execution interruptions
ouT Error BOOL M/S TRUE,FALSE Wrong sign
ouT ErrorlD WORD D/R/IW 0x0~0xffff Error ID

Description of functions and commands

TheMC_MoveSpiral command is used for the spiral interpolation function and is valid on the rising edge.

This function is a tweaxis circular arc interpolation, and then add a verticatawis circular arc plane height movement,
and the three axis is tleame motion running, its for the extension of the circular arc interpolation function. When the
spiral interpolation command is executed and the height value change is zero, it is the circular arc function.

0The following figure shows the spiral interpatat circle center in the XY plane, if the Z axis no change amount (Z = 0),
the spiral interpolation running with XY axis twaxis circular arc interpolation.

Counterclockwise (Laps are negative) Clockwise (Laps are positive)
0The following figure shows the spiral interpolation in the XZ plane, if there is no change in the Y axis (Y = 0), the spiral

interpolation operation with the XZ axis twaxis circular arc interpolation
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