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1. Overview

EtherCAT is a field-ready, ultra-high-speed I/O network with short communication refresh cycles, low synchronization

jitter, low hardware cost, and several other feature. It uses a standard Ethernet physical layer and a conventional

Ethernet card, and the media can be twisted pair or fiber.

VCS 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 100Mbps: 100BASE-TX
Modulation Baseband

Topology Wire, Daisy chain

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

Transmission Distance between nodes: 100m or less
distance

Number of 72

connections

. Master Station Configuration

2.1 Importing Device XML

Importing device XML means importing the ETG (EtherCAT Technical Committee) compliant 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 integrated
inside 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 VCS5 project, select the EtherCAT option, right-click and select, Add Device, select ImportConfig.
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Project Manager

=251 ve5(VCE)

2% Program block
M MAIN
SBR_1
INT 1
1] Global variable table
[l Data block
System block
1 Extension Modules
@ E-CAM
£ Cross reference table
# Element monitoring table
£ Instruction Wizard
" Communication Config
- COM0
=% COM1
- COM2
CAN
# EtherNet
@ Axis Config
-3 Axis Group Config
@ EtherCAT

~# PLC Communication

g% [l aanm o

EtherCAT Add Slaves

Device Configuration:

Open
« v 4

Output Window

=) EtherCAT Devices

[ VEICHI
{.SD700_ECAT_V1.2_G
+-SD700_ECAT_V1.2_G

Import Config _>

Organize ~ New folder

= This PC

« SD700 eth... > SD700 ethercat.xml

v U | Search SD700 ethercat.xml

Name Date modified

"3 3D Objects

|| SD700_ECAT V1.2 G 20210326 10/8/2021 9:00 AM

m Desktop

Documents

3 Downloads

) Music

= Pictures

B Videos
% Local Disk (C)
w Local Disk (D:)
w Local Disk (E)

e Nminsls i S

File name:

[T SD700_ECAT V1.2.5 20210726 10/8/2021 9:00 AM

v | XL Fles(xmi

Cancel

- m @

X

¥

Ty

XM
XMp

3. If you need to import more than one device, you can repeat step 2. After 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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DRI FOR E
Project Manager 2 x T sanim . |
&5 veS(VCS) EtherCAT Add Slaves X
< &1 Program block Device Configuration: Device Added:
[ MAIN -
E-EtherCAT Devices EtherCAT Master
Elser1 - VELCHI
[T INT_1 D700
{1 Global variable table
=] Data block

System block
£ Extension Modules
@ E-CAM
Z: Cross reference table
= Element monitoring table
= Instruction Wizard
«' Communication Config
= COMO
= COM1
= COM2
CAN
M EtherNet
@ Axis Config
@ Axis Group Config
& EtherCAT

=% PLC Communication

Import Config

Output Window

2.2 Master Settings

Select the EtherCAT option and click right mouse button to open the basic settings

Close

EtherCAT master enable or disable and the cycle time and synchronization offset.

Project Manager

interface, where you can set the

n

X

er-E ve5(VCS)
=--5% Program block
M MAIN

-5 SBR_1

- INT_1
[ Global variable table
[E Data block
System block
1 Extension Modules
@ E-CAM
- Cross reference table

&--m Element monitoring table
&= Instruction Wizard
&--&" Communication Config
-~ COMO
- COM1

- COM2

CAN
- EtherNet

2 Axis Config

& Axis Group Config

& EtherCAT
| ECAT V1.2_G

- PLC Communication

- [M] MAIN £} 0 - SD700_ECAT V1.2 G * x |

Base Information

General Setting
Process Data
Startup Parameter

1/0 Mapping

Product Name: SD700_ECAT Drive

—

X

Vendor Name: VEICHI
Setting |
~Routine
[ ox |
Name: | EtherCAT Master
Cancel

Device Name: | %]
Enable Control: (" Disable ® Enable
Cycle Time: 1000 v | us
Offset Time: 50 %
Slave Num: 1

Output Window

Enable control :

Disable means to disable the EtherCAT master, to disable all masters and slaves under the bus, the

bus servo axis associated 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 offset:

9
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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| a2 n cnannceaTaaa cx
55 ve5(VCS) EtherCAT Add Slaves X
£ Program block Device Configuration: Device Added:
1 MAIN : =
1S8R 1 [E]-EtherCAT Devices = ATk
- 2 VEICH N 0 - SD700_ECAT_V1.2_G
N ® Double click
[all Global variable table D700_FCAT _VI.Z
 Data block ® Slave devices already
added

System block
£} Extension Modules
@ E-CAM
= Cross reference table
=4 Element monitoring table
= Instruction Wizard
«' Communication Config
-« COMO
- COM1
- COM2
CAN
# EtherNet
€ Axis Config
& Axis Group Config
e[ FerCAT ]
13 0 - SD700_ECAT V1.2_G

== PLC Communication Import Config

Qutput Window

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

3. Slave Configuration

3.1 General settings

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 |

400-600-0303

Base Information

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

Startup Parameter

|DC-Synchron-#x0300 ~|

~5Sync0

/oM i
/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 ISOO Cycle Time(us)

" Custom 0 Offset Time(us)

Sync mode selection: Operating mode synchronized to distributed clock (DC-Synchron)

In this mode, the slave's Sync interrupt can be configured and enabled by default for DC sync events, with the Sync0

interrupt enabled and the Syncl interrupt not enabled.

3.2 Process data manipulation

The process data interface is used for editing PDO:

The interface is displayed as follows.

IE‘ MA\}VV‘:} 0 - SD700_ ECAT V1.2.G* x
Base Information | add | peer | Fold | [show Al ~ @
General Sefting Input/Output [Name [ Tndex [ Sub-Index [ Bit-Len | Flag [sM_ [DataType |
=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 Mades of operation 0x6060 0x00 8 SINT
Touch Probe Function 0x60B8 0x00 16 UINT
Mades of operation 0x6060 0x00 8 SINT
Velocity threshold Time 0x6070 0x00 16 UINT
Modes of operation 0x6060 0x00 8 SINT
Modss of aperation Ox6060 0x00 ] SINT.
— ¥ Qutput 2nd RxPDO Mapping 0x1601 0x00 80 Editable 2
Control Word 0x6040 0x00 16 UINT
TargetPosition 0x607A 0x00 32 DINT
TargetVelodity 0x60FF 0x00 32 DINT
— [ Qutput 3rd RxPDO Mapping 0x1602 0x00 48 Editable
Control Word 0x6040 0x00 16 UINT
TargetVelodity 0x60FF 0x00 32 DINT
— [ Qutput 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
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1. —PDO edit button
2. — PDO display area
PDO is divided into output group PDO and input group PDO according to data flow direction. The output group PDO
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represents the process data sent by the EtherCAT master to the EtherCAT slaves, for example, control word 0x6040, the

input group PDO represents the process data sent by the EtherCAT slave to the master. Each slave may have multiple sets

of PDO or a single set of PDO, where as shown in the figure 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 :

(] MA\}VVQ 0-SD700 ECAT V1.2 G* x ‘

Base Information

General Setting

Startup Parameter

1/O Mapping

® |

=]
|
add | Delere | Fold | | [si Add/Edit
|| Input/Output [ Name Index | Sub-... [ Name [ Access.... | Data... | Default... |
7 0x2... 0x00 Pn900 Store Para or Not RW UINT  Ox1
[ Tcontrol Word 0x2.. 0X00  Pn901 Prevent overflow function RW UINT  0x0
Iargm 0x2... 0x00  Pn902 Set PosAc 0 RW UINT  0x0
® 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
Velociy threshold Time | | [T T e T R N [
Modes of operation ue—000 Foltew FreE-irE e R HEHNF—Ox0
— ¥ Output 2nd RxPDO Mapping 0x6... 0x00  Position window RW UDINT 0x64
Control Word 0x6... Ox00  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 0x6... 0x00  Target torque RW INT  0x0
— [ Output 4th RxPDO Mapping 0x6... Ox00  Max torque RW UINT  0xBB8
Control Word 0x6... Ox00  Target position RW DINT  0x0
TargetTorque 0x6... 0x00  Home offset RW DINT  0x0
— [ Input 1st TxPDO Mapping + 0x6... 0x00  Software position limit RO USINT
Status Word 0x6... OX00  Polarity RW USINT  0x0
ActualPosition 0x6... 0x00  Max profile velocity RW UDINT  0xC350
Touch Probe Status 0x6... 0x00  Max motor speed RO UDINT  0x1770
Touch Probe Pos1 Pos Vall Mee nenn Pefila ol i ur HINTAT  Awnong
Digital inputs -
= [ Input 2nd TxPDO Mapping Name: IMBdES o gramiy

Status Word
ActualPosition
Velodity actual value

1

2, — Click to add
3. —Sclect 0x6060
4, —Click OK

— Select a PDO in the first group

Index: |0x6060

Sub Index: IU"DD

]

DataType: SINT
Bit Length: |8

Cancel |

When a slave has multiple groups of PDO'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 have multiple groups checked.

12/
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Auto Studio

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 form of start-up parameters via

PDO assignment and PDO mapping.

3.3 Start-up parameters

Start-up parameters mean that the PDO configuration information 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:

[ MAIN {3 0 - SD700_ ECAT V1.2.G * x |

Base Information Add

Delete |

[ Hide System Parameter

General Setting

Startup Parameter 3 Interpolationtimeindex  0ox60C2  0x02 16 oD
1/0 Mapping Max acceleration 0x60C5

In this interface users can add startup 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

Base Information

@[ aw_]

General Setting

Number
Process Data [
[ |
Startup Parameter ER |
I

I/O Mapping

Add/Edit Xk
Index | Sub-... | Name | Access... | Data... | Default... | ~ L
0x6... 0x00  Profile deceleration RW UDINT 0x8555... R
0x6... 0x00  Quick stop deceleration RW UDINT 0x0
0x6... 0x00  Motion profile type RW INT 0x0
0x6... 0x00  Torque slope RW UDINT 0x0
+ 0x6... 0x00 Gear ratio RO USINT
0x6... 0x00  Homing method RW SINT  Ox1
+ 0x6... 0x00  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
Max ac ation
UX0... UXUU WdX UeCEierauorn RWW UDINT 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: IMax acceleration
Index: IE’XEDES DataType: |UD1NT
sub Index: I 0x00 Bit Length: | 32
|Va|ue: [ 200 | @ l
@ | OK | | Cancel |
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—_

. — Click to add
2. —Sclect 0x60C5
3. — Change the value to 300

4, —Click OK

3.4 1/0 mapping function

The EtherCAT slave modules can only be controlled by operating 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 V126 * 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 PR None ActualPasition 0x6064 0x00

DINT
1/O Mapping None Velodity actual value 0x606C 0x00 DINT

Associated Variables

1. Double-click the variable with the left mouse button to bring up the variable input setting interface, which can set the
associated variables.

e MAIN' £} 0 - SD700_ECAT V1.2.G * x |
Base Information C\iariobh L . [Index [ Sub-Index [ DataType
General Setting I: DO Control Word | 0x6040 0x00 UINT
"None TargetPoson 0x607A 0x00 DINT
Process Data None TargetVelocity Ox60FF 0x00 DINT
None Status Word 0x6041 0x00 UINT
Hartup Paranieter None ActualPosition 0x6064 0x00 DINT
1/0 Mapping None Velocity actual value 0x606C 0x00 DINT
Variable Input X
" None
@® Element |D ~] |0 j
" Control Axis Axis: |AxisO L] Number: |0-Control Word 0x6040 ;I
Cancel

2. The interface after the association is completed is shown below.
[ MAIN' &3 0 - SD700_ECAT V1.2.G * 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
Shatip Parametes 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 the local high-speed pulse outputs and high-speed pulse inputs of the VC5.

Motion control
MC instruction

<:> Drive Slave

TN
[ Motor) ( Motor)
.

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) coordinate | .ol coordinate Target location, etc. (pulse unit) Drivers
Programs B system .
. axis system
Feedback position, etc. (user unit)| | PrO€SSNY | njanning |  processing
< unit unit unit Feedback position, etc.(pulse unit
€
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 command

The PLC first parses these above commands into control commands, target positions (user units) and other parameters to
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the axis structure, after receiving these commands, the axis structure is converted into a command form conforming to
the Cia402 protocol specification through coordinate system conversion, PLCOpen state machine management, and
motion planning unit processing, A dictionary of related objects that control the servo, such as the enable of the servo
via 0x6040 and the motion of the drive via 0x607a. 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 relevant commands through the internal control logic. The axis control commands are parsed in
PLC tasks, the 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
EtherCat axis command motion control calculations and EtherCat PDO data sending and recetving, which have the
highest priority and can interrupt other task execution

D i ] 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 scan 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 actual servo
drive to be used.
The bus servo axis supports several basic modes of control: torque, point, speed, and
home return.

Local pulse axis Axes controlled by pulse drivers using local high-speed IO control.
VCS5 allows setting 4 local pulse axes, YO0/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 probe terminals per pulse output channel.
The local pulse axis supports point, speed, and home return control in several basic
modes, and does not support torque mode.

Bus encoder axis Reserved

Local encoder axis High-speed counter 0~7

To completely describe 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 as gear ratio, home return type,
parameters encoder mode, etc.

Axis system variables Monitoring of axis operating status and abnormal information, such as current position,

axis fault codes, etc.

Axis control commands In the user program, the MC motion control commands are used to execute axis motion

control.
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motion category (such as MC Jog) and status category (MC ReadStatus).

The axis control commands are divided into control category (such as MC Power),

Shaft configuration parameters

In the project, the axis configuration screen is as follows.

Project Manager

ax

2% Program block
1 MAIN
[51 SBR_1
[DINT1
[ Global variable table
[El Data block
[ System block
 Extension Modules
@ E-CAM
oss reference table

Element monitoring table
+-= Instruction Wizard
" Communication Config
~= COMO
- COM1
- COM2
B CAN
# EtherNet

m

‘& EtherCAT

110 - SD700_ECAT V1.2.G

=P ommunication

{3 Axis 0 x | {} 0-SD700_ECAT V1.2.G ]

[ mal
Basic Setting

Unit Conversion
Mode Setting
Origin Return

ACC/DEC Conversion

Axis Number I 0

Axis Type IBus servo axis

=

[ Output Mapping (controller to device)

|®

. Input Mapping (device to controller)

@ Associated Device |{UgiBr{t[UN=e.Y IS Wa<) hd Auto Map (Virtual axis when there is no associated device)

DigitalOutput  |Unassigned

ControlWord  [Unassigned ]
TargetPosition [Unassigned ~]
TargetVelodity [Unassigned ~]
TargetTorque |Unassigned LI
OprationMode  [Unassigned ~]
TouchFunction [Unassigned ]
MaxVelocity ~ |Unassigned ~]
MaxTorque [Unassigned ~]

=

StatuswWord  [Unassigned
AdPosition  [Unassigned
Acvelodty  [Unassigned
AcTorque |Unassigned

ActOprationMode IUnassigned

TouchStatus IUnassigned

TouchPPos[0] |Unassigned

TouchPPos[1] IUnassigned

TouchNPos[0] [Unassigned

TouchNPos[1] IUnassigned

Digitalinput ~ [Unassigned

ErrorCode |Unassigned

T K O K Y Y W R R

Qutput Window

IR

2,

3.

6.

— Motion control axes

— EtherCAT bus drivers

— List of axis configuration and monitoring options

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

— Associated entity drivers

— Detailed parameter settings

4.1.2 PLCOpen state machine

VCS5 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 MovelLinear
MC MoveCircle2D
MC_GroupStop

‘ Synchronized ‘
MC MoveAbsolute

MC MoveRelative

MC Halt
MC_MoveFeed

MC MoveBuffer

Motion

MC MoveVelocity
MC_TorqueControl
MC Jog

Continuous
Motion

Discrete Motion

MC_ImmediateStop
MC_Stop

Stopping

Positioning completed

Errorstop }<71 —

3

Return completed
Homing J< Standstill |[&——— 5# Disabled 2 —
|

MC_Home

The detailed description 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 conditions:

Transform action Conversion condition
1 Enters this state as soon as the fault detection logic of the shaft detects a fault
2 When the shaft is 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, angles, etc. is
called the user unit, usually expressed in Unit.

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

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

The rotation coordinate system consists of a zero point and a rotation period in which the target

position increases clockwise and the target position decreases to counterclockwise.

Pulse units

The unit used on the driver side is measured in the number of pulses, usually expressed in pluse.
The driver usually contains two parameters: pulse zero and The number of pulses of the encoder
when the motor turns one rotation

The process of finding and setting the zero point of a servo motor pulse is called origin regression.
The number of pulses in one revolution of the servo motor is often used to calculate the distance

traveled by the work piece.

4.1.4 Axis configuration parameters

Classification Content Bus servo axis Local pulse axis
Axis number \ \
) ) Shaft type \/ v
Basic setting
Automatic mapping \ X
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PDO v X
Reverse \ \
Command pulse number of \ \
Unit conversion Motor/Encoder rotation circle
Working stroke of Motor/Encoder \ \
rotation circle
Wheel ratio molecule \ V
Denominator of wheel ratio \ \
Encoder mode V !
Linear/Rotation mode setting \ \
Software limit \ \
Software error response \ \
Mode/Parameter Following error \ \
setting Shaft speed setting \ \
Torque limit x X
Probe setup X \
Output setting x \
Hardware limit section \ \
No ErrorStop status after magnetic limit \ \
Origin signal \ \
Origin return setting Positive [imit N N
Stop N N
Z signal \ \/
Origin return direction \ \
Origin input detection direction \ \
Origin return list \/ v
Origin return speed \ \
Approach speed of origin return S \
Origin return acceleration \ \
Origin return timeout \/ v
Limit terminal setting x \
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Positive terminal setting x ~

Origin signal setting x N

4.1.5 Axis system variables

Axis system variables Description

_SYS MC AXIS Data structure of the motion control axes
_SYS_ECAT_ Master Ethercat master status information
_SYS ECAT _SLAVE EtherCAT slave status information

4.1.5.1 _SYS MC_AXIS Information about motion control axes

64 axes visible on the software (shown as axis 0)

Operating
Name Date type R/W type Description parameter
groups
_McAxis[0] _SMCAXIS | — — —
_INFO[64]
_McAxis[0].dPulsesPreCycle DINT WR Number of pulses in one revolution of
motor/encoder
1
_McAxis[0].fDistancePreCycle REAL WR Movement of the table in one rotation
_McAxis[0].dNumerator DINT WR Gear ratio molecule
_McAxis[0].dDenorminator DINT WR Gear ratio denominator
_McAxis[0].bDirection BOOL WR Direction
_McAxis[0].bSoftLimitEnable BOOL WR Software limited position enable 2
_McAxis[0].fPLimit REAL WR Positive limit values in linear mode
_McAxis[0].fNLimit REAL WR Negative limit values in linear mode
_McAxis[0].iLineRotateMode INT WR Linear/rotary mode selection
0: Linear mode 1: Rotary mode
_McAxis[0].fRotation REAL WR Rotation period in rotary mode
_McAxis[0].EncodeMode INT WR Encoder mode (valid for bus servo | 3
axes)
1: Absolute mode 0: Incremental
mode
_MCcAxis[0].iHomeMethod INT WR Home return mode 4
_McAxis[0].fHomeVelocity REAL WR Home return speed
_McAxis[0].fHomeApproachVelocity REAL WR Home return approach speed
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_McAxis[0].fHomeAcceleration REAL WR Home return acceleration
_McAxis[0].iHomeTimeOut INT WR Home return timeout
_McAxis[0].bPLimitTerminalPolarity BOOL WR Positive limit input polarity (local
pulse axis valid)
_McAxis[0].bNLimitTerminalPolarity BOOL WR Negative limit input polarity (local
pulse axis valid)
_McAxis[0].bHomeTerminaPolarity BOOL WR Home input polarity (local pulse axis
valid)
_McAxis[0].iPLimitType INT WR Positive limit position input type: 0: X,
1: M, 2:S
(local pulse axis valid)
_McAxis[0].iPLimitID INT WR Positive limit position input number:
X0~7 / MO~M range / SO~S range
(valid for local pulse axis)
_McAxis[0].iNLimitType INT WR Negative limit position input type: 0:
X, 1: M, 2: S (local pulse axis valid)
_McAxis[0].iNLimitID INT WR Negative limit position input number
(valid for local pulse axis)
_McAxis[0].iHomeInType INT WR Home position input type: 0: X, 1: M,
2: S (local pulse axis valid)
_McAxis[0].iHomeInID INT WR Home position input number (valid for
local pulse axis)
_McAxis[0].iEncoderInType INT WR Local encoder input type
(Local encoder valid)
_McAxis[0].iEncoderRstInEn INT WR Local encoder reset input valid
(Local encoder valid)
_McAxis[0].iEncoderRstInID INT WR Local encoder reset input selection
(Local encoder valid)
_McAxis[0].iEncoderEnInEn INT WR Local encoder enable input active
(Local encoder active)
_McAxis[0].iIEncoderEnInID INT WR Local encoder enable input selection
(Local encoder active)
_McAxis[0].iEncoderPreSetInEn INT WR Local encoder preset input active
(Local encoder active)
_McAxis[0].iEncoderPreSetInID INT WR Local encoder preset input selection
(Local encoder valid)
_McAxis[0].iPluseMethod INT WR Pulse output mode (local pulse axis
active)
_McAxis[0].bTouchProbeEn0 BOOL WR Probe 0 input enable (local pulse axis
valid)
_McAxis[0].iTouchProbeIDO INT WR Probe 0 input number: 0~7 X0~7
(Local pulse axis valid)
_McAxis[0].bTouchProbeEn1 BOOL WR Probe 1 input enable (local pulse axis

valid)
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_McAxis[0].iTouchProbelD1 INT WR Probe 1 input number: 0~7 X0~7
(Local pulse axis valid)
_McAxis[0].bCmpEnable BOOL WR Compare output enable (local pulse
axis valid)
_McAxis[0].iCmpOutID INT WR Comparison output port number: 0~7:
YO0~7
(Local pulse axis valid)
~McAxis[0].iCmpOutUnit INT WR Compare output units (valid for local
pulse axis)
_McAxis[0].iICmpOutWidth INT WR Compare output width (valid for local
pulse axis)
_McAxis[0].fErrorStopDeceleration REAL WR Axis fault deceleration
_McAxis[0].fFollowErrorWindow REAL WR Follow error threshold
_MCcAxis[0].fMax Velocity REAL WR Maximum velocity
_McAxis[0].fMaxJerk Velocity REAL WR Maximum acceleration
_McAxis[0].fMaxAcc REAL WR Maximum acceleration
_McAxis[0].iMaxTorque INT WR Maximum torque
_McAxis[0].dConfigReserved[16] DINT WR Reserved
_MCcAxis[0].iMapped INT RO Axis parameter mapping flags
_McAxis[0].iType INT RO Axis type
_MCcAxis[0].iSlave INT RO Axis mapping number
_MCcAxis[0].iVirtual Axis INT RO Virtual Axis Flag
_MCcAxis[0].iEnableStatus INT RO Axis enable status
_McAxis[0].iAlmStatus INT RO Axis alarm status
_MCcAxis[0].iAxisOprationStatus INT RO Axis control mode status
_McAxis[0].iCheckDoingStatus INT RO Axis current motion status
0: stopped, 1: running
_McAxis[0].ilnterpNum INT RO Interpolation channel number
_McAxis[0].iInterpBitType INT RO Control mode bit empty flag
bit0:P_Task bitl:S_ Task.
bit2:F_Task bit3:cam
_McAxis[0].dCommandPulse DINT RO Current output command position
_MCcAxis[0].dDeltaCommand DINT RO Distance between the encoder
feedback  position and the
command position
_MCcAxis[0].dEncoderPos DINT RO Encoder feedback position
_MCcAxis[0].dStatusReserved[16] DINT RO Reserved
4.1.5.2 SYS ECAT MASTER Master status information
Name Date type R/W type Description
_ECATMaster.bMasterEnableState BOOL RO Master enable status
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_ECATMaster.bLinkState BOOL RO Master connection status
_ECATMaster.dCycleTime DINT RO Master synchronization period
_ECATMaster.dTaskExeTime DINT RO Master task execution time
_ECATMaster.iMasterState INT RO Master bus status
_ECATMaster.iSlaveNumber INT RO Number of master-connected slaves
_ECATMaster.iDcSlaveNumber INT RO Number of master-connected slaves supporting
de

_ ECATMaster.iLossPackeCounter INT RO Master packet loss accumulation counter
_ECATMaster.dPdoInLength DINT RO Master PDO input length
_ ECATMaster.dPdoOutLength DINT RO Master PDO output length
_ECATMaster.iCyclelitter INT RO Master sync cycle jitter
_ECATMaster.dReserved[32] DINT RO Reserved

4.1.5.3 SYS ECAT_SLAVE Slave status information

72 axes visible on the software (shown as axis 0)
Name Date type R/W type | Description
_ECATSlave _sECTSLV_INFO[72] EtherCAT slave operating status
_ECATSlave[0] SECTSLV_INFO

_ECATSlave[0].iState INT RO Current bus status of the slave
_ECATSlave[0].iALstatescode INT RO AL status code
_ECATSlave[0].iConfigaddr INT RO Configuration address
_ECATSlave[0].iAliasaddr INT RO Slave Alias
_ECATSlave[0].dEep_man DINT RO Slave vendor ID
_ECATSlave[0].dEep_id DINT RO Slave device ID
_ECATSlave[0].iltype INT RO Interface type
_ECATSlave[0].iDtype INT RO Device type
_ECATSlave[0].iObits INT RO Number of PDO output bits
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_ECATSIlave[0].iObytes INT RO Number of PDO output bytes
_ECATSlave[0].iOstartbit INT RO PDO Output Start Bits
_ECATSlave[0].ilbits INT RO Number of PDO input bits
_ECATSlave[0].ilbytes INT RO Number of PDO input bytes
_ECATSlave[0].iIstartbit INT RO PDO input start bits
_ECATSlave[0].iHasdc INT RO Support DC
_ECATSlave[0].iPtype INT RO PHY interface type
_ECATSlave[0].iTopology INT RO Topology
_ECATSlave[0].iActiveports INT RO Active port
_ECATSlave[0].iParent INT RO Slave number of parent
_ECATSlave[0].iParentport INT RO Parent connection number
_ECATSlave[0].iEntryport INT RO Entry port
_ECATSlave[0].iSlotConfig INT RO Slot active configuration
_ECATSlave[0].iRdSlotsNum INT RO Number of slots to read
_ECATSIlave[0].dRdSlotsIds[32] DINT RO Slot ID list
_ECATSlave[0].dReserved[32] DINT RO Reserved

25/ 324




VEICHI a1 5 [ veichi.com

4.1.6 List of axis commands

VS the list of supported single-axis control commands is as follows :

Directives Functional description
MC Power Enable control commands
MC Reset Reset fault command

MC_ReadStatus

Read axis status commands

MC_ReadAxisError

Read axis error commands

MC_ReadDigitallnput

Read digital input commands

MC_Move

Positioning commands

MC_ReadPosition

Read position commands

MC ReadVeloccity

Read speed commands

MC_ReadActualTorque

Read the actual torque commands

MC_SetPosition

Set the location directive

MC_TouchProbe

Probe commands

MC_MoveRelative

Relative positioning commands

MC_MoveAbsolute

Absolute positioning commands

MC_MoveVelocity

Speed command

MC Jog

Jog motion command

MC_ RunStatus

Read the axis operating status commands

MC_Home Origin regression command
MC Stop Stop command
MC Halt Pause the command

MC_MoveSuperlmposed

Displacement overlay command

MC _FollowVelocity

Motion speed overlay command
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MC MoveFeed

Interrupt the fixed-length command

MC _ MoveBuffer

Multi-segment position directives

MC Linear

Straight-line interpolation commands

MC Circle CW

Clockwise circular arc interpolation commands

MC Circle CCW

Counterclockwise circular arc interpolation commands

MC SyncTorqueControl

Synchronous torque control command

MC_ MoveVelocityCSV

Speed command basing on adjustable CSV pulse width

MC_SyncMoveVelocity

Synchronous speed control command basing on adjustable CSV pulse width

MC_ MoveThreeDimensionalCircular

3D circular arc interpolation command

MC MoveSpiral

Helical interpolation command

The list of axis group control commands supported by VCS5 is as follows:

Command

MC_MoveLinear

Linear interpolation

MC_ MoveCircle

Circular arc interpolation

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

27 | 324




VEICHI a1 5 [ veichi.com

4.2 Motion Control Axis Configuration

4.2.1 Bus servo axis and local pulse axis comparison

Y2/Y3, Y4/Y5and Y6/Y7

Project This pulse output EtherCAT Bus driver
The shaft types | Local pulse axis Bus servo axis
are different
The output You need to set up the local IO terminals, and each | PDO needs to be configured and mapped to
device is ] the loop variable of the axis
) of the two forms a group, respectively YO/ Y1,
different

Pulse output

form

Pulse + direction, CW/CCW and AB phase are
supported, and you need to select in the "Mode

Settings" -> "Pulse Output Settings" field

No setup is required

Probe function

Two probes are supported, and one of the X0-X7
can be selected for each probe terminal. This
function need to select in the "Mode Settings" ->

"Pulse Output Settings" field

Probe terminals need to be configured

The origin
returns to the

location

Support the return method other than the Z signal
specified in the 402 protocol. The limit signal and
origin signal of the local pulse output axis can be

selected from the origin return setting interface.

Support the 1-35 zero-back mode setting
specified in the 402 protocol, and the limit
and origin signals need to be set on the

driver side.

4.2.2 Basic 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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1 Extension Modules

ControlWord \Unassigned ﬂ StatusWord \Unassigned ﬂ
@ E-CAM
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- Axis Group Config TouchNPos[1] ‘Unasslgned ﬂ
& EtherCAT DigitalInput ‘Unassigned j
©0-5D700 ECAT V12 G ErrorCode ‘Unassigned ﬂ
== PLC Communication v
Output Window

Axis number: Each axis is assigned a separate number, the range is 0-71, can not be modified manually. The axis number
can be accessed as an input parameter to the MC command and 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 used to select the
EtherCAT servo drive; In the case of a local pulse axis, it is used to select a local high-speed output terminal. VCS5 has four
sets of high-speed output terminals YO0/Y1, Y2/Y3, Y4/Y5, and Y6/Y7 to choose from.

Cyclic variables: Valid only in bus encoder axis and bus 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 assigned and cannot be configured manually.

Bus servo axis cycle variables:

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 0x60FF 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 as follows:
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Bit2: Origin switch
Bitl: 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 1 descends 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 unit conversion

Relevant parameters

The parameter name Function

Number of pulses for one revolution of motor/encoder Depending on the encoder resolution, set the number of

pulses for the motor to turn 1 revolution

The amount of movement of the table rotated in one turn | The amount of movement of the work piece 1 turn on the

side
Gear ratio numerator Gear ratio numerator
Gear ratio denominator Gear ratio denominator

The bus driver (local pulse axis) uses pulse units when controlling the motor, and the motion control command 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 units to pulse units is as follows:

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

Number of pulses (pulsg) = === === —=—= - c - - m —m—mmmmm = — - — = = - == mmmm—— - oo —— - *Moving di i
P (pulse) Motor / encoder movement for one revolution [REAL] * Gear ratio denominator [DINT] Moving distance [Uint]

The association of the unit conversion setting with the command unit, 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 also different,

subject to the actual display of the software.
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x [M] MAIN £ Axis 0 x | i} 0 - SD700_ECAT_V12_G

Basic Setting
Qrigin Signal: |Not Used A Z Signal: |Not Used -

Unit Conversion

Mode Setting

Origin Return Positive And Negative Limit

ACC/DEC Conversion

Hardware Positive Limit: |Positive Logic hd Hardware Negative Limit: |Positive Logic hd
Positive Limit: |Not Used hd Negative Limit: |Not Used -

Origin return direction: |Negative Direction A Origin input direction: [Negative Direction
Origin return method: |Homing Mode 35 hi 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 only valid 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 take into the account to increase in the number of laps caused by the overflow of the servo drive
encoder 32-bit counter. PLC does not save the current position of the encoder during power failure and restart, and after
re-powering up, the current position of the shaft is calculated only according to the position of the single turn fed by the
servo drive.

Absolute mode

The PLC side takes into the account to increase in the number of laps caused by the overflow of the servo drive encoder
32-bit counter. PLC saves the current position of the encoder feedback when the power is disconnected and restarted, and
after the power is re-energized, the encoder position of the shaft and the position of the servo drive feedback saved inside
the PLC are read inside the PLC during 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 set to linear mode and ring mode.

Linear mode

Linear mode is typically used in devices with a range of mechanical motion in the X-Y linear coordinate system.

Linear mode usually contains a zero point.

An increase in the feedback position during motion indicates forward motion, and vice versa.

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

Absolute positioning mode: when the target position is greater than the starting position, the distance between the target
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DRIVE FOR EVER

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 positioning 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 class command processing method in linear mode: the target speed is greater than 0 for forward motion, and the
target speed is less than 0 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 range. Usually used 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 feedback position increases, and counterclockwise if the feedback position

decreases.

O/rotation period 0/rotation period

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 clockwise from the starting position to the target position.
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0/rotation period

Start Point

Targst 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: First take 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 clockwise, otherwise 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 command processing 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 shaft, if the logic failure of the motion command itself causes the shaft to switch to the errorstop
state, the shaft will do T-type 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 speed commands, 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 through 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 difference is converted into user units and is called a follow error. Set the maximum follow error
in VCS5. 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 enters the error state.
4.2.3.6 Software limits

If the soft limit is effective, during 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 set limit., and if the absolute position of the shaft
exceeds the limit range, the shaft will execute the soft limit deceleration algorithm and interrupt the positioning or speed

commands currently being executed. The soft limit in origin regression and torque mode is invalid.
4.2.3.7 Axis speed settings

VCS5It allows you to set three parameters: maximum speed, maximum acceleration, and maximum adding acceleration.
When the target speed, acceleration, deceleration and other parameters in the positioning command or speed command
exceed the speed limit value, the relevant command reports a fault and the axis enters the Errorstop state. In the 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 start-up 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 X0-X7.

When the probe terminals are enabled, the local pulse axis can use probe commands and interrupt fixed-length commands.
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Probe Setting

[ Probe1Enable  Probei Input: |X0 [ ProbezEnable ProbezInput: |X0

4.2.3.9 Pulse output settings

The local pulse axis allows Y0/Y'1, 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 pulsetdirection, CW/CCW or AB phase format.

For channels that have been set to pulse axis, when the pulse + direction is selected, Y0, Y2, Y4, Y6 are the pulse terminals,
and Y1, Y3, Y5, and Y7 are the direction terminals. When CW/CCW s selected, YO0, 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 logic, they
correspond to the values of bitl and bit0 0x601fd by the object dictionary, respectively. When set to negative logic, they are
inverse to the values of bitl and bit0 in the 0x601fd, respectively.

The logic of setting the hardware limit is only reflected in the above variables and has no effect on the limit shutdown

treatment when the servo touches the limit.
4.2.4 The origin returns setting

VCS supports the 1-35 return mode supported by the Cia402 protocol.

The origin return setting interface is as follows:
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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 signal is
removed.

When Use is selected, the original mode that does not support the origin signal

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 signal is
removed.

When you choose to use it, the original mode that does not support the z signal

is removed.

Positive limit

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 positive limit
signal is removed.

When Use is selected, the return mode that does not support negative limit

signals is removed.

Negative limits

Used to select whether to use a hardware left limit signal s
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 negative limit

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

signals is removed.

The origin returns in the direction

Lets you set the direction of motion at the beginning of the origin regression
Forward: The direction of motion when the limit (origin) signal input is invalid
is positive, otherwise it is reversed

Negative: The direction of motion when the limit (origin) signal input is invalid

is negative, otherwise it is reversed.

The origin 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 motion

stops.

Origin logic

Positive logic (high level)

Negative logic (low level)

How the origin is returned

When setting the range 1-35, write the object dictionary 0x6098 as a startup

parameter.

The origin return speed

The origin returns the speed, converts the user unit to pulse unit, and then writes

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

The origin returns the acceleration

The origin returns the acceleration, converts user units to pulse units, and writes

them to the object dictionary 0x609A as startup parameters.

The origin returns to the perimeter

speed

The origin returns the speed, converts the user unit to pulse unit, and then writes

the object dictionary 0x6099 subindex No. 2 in the form of a startup parameter.

The origin returns a timeout 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 selected through the origin

return mode option.

4.2.5 The curve type

VC5Two speed curves are supported: T-type acceleration and deceleration and 5-segment S curve acceleration and

deceleration, which are determined by the SpeedMode parameter in the command. In addition, when 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 T-curve.

T-type velocity curve:

In the command, when SpeedMode = 0, the shaft does T-type acceleration and deceleration. In the T-type 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 acceleration and deceleration are fixed, and the positioning curve is shown

in the following figure:
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Speed 4

Targetspeed [~ — — —

Accelerati
cceleration Deceleration
phase
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Target

acceleration

Target
deceleration

e Target position: The position that the index axis will eventually reach in the absolute positioning command, and the unit
is Unit.

e Target speed: The maximum speed that can be achieved during the operation of the axis, in units of Unit/s (user units per
second).

e Target acceleration: The amount of change in the speed of the shaft per second when it is accelerated, in Unit/t2.

e Target deceleration: The amount of change in the speed of the shaft per second when it is decelerating, in Unit/t2.

e Acceleration phase, assuming that the initial velocity of the shaft is Vs, the target velocity is Vt, and the target acceleration
is Acc, then the time of the acceleration phase:

Tacc = (Vt - Vs)/Acc

e Deceleration phase, assuming that the initial speed of the shaft is Vs, the target speed is Ve, and the target deceleration is
Dec, then the time of the deceleration phase:

Tdec = (Vs - Ve) / Dec

S-shaped velocity curve

When SpeedMode = 1, the shaft does S-type acceleration and deceleration. In the 5-segment S curve, the axis is curved
according to the target position, target speed, target acceleration, and target deceleration, where the target acceleration and
target deceleration 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 5-segment S-type speed curve, according to the state of acceleration, acceleration reduction, uniformity, acceleration
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 H5u internal calculation,
the user can not set.

e Target position: The position that the index axis will eventually reach in the absolute positioning command, and the unit
is Unit.

e Target speed: The maximum speed that can be achieved during the operation of the axis, in units of Unit/s (user units per
second).

e Target acceleration: The maximum amount of change in the speed of the shaft per second when it is running variable
acceleration, in Unit/t2. The acceleration of the velocity curve at the moment when the velocity changes from the
acceleration stage to the deceleration (t2) must be the target acceleration.

o Target deceleration: The maximum change in the speed of the shaft per second when it is running to decelerate, the unit
is Unit/t2, and the deceleration of the speed curve from the deceleration stage to the deceleration of this moment (t5) must
be the target deceleration.

e Acceleration phase, assuming that the initial velocity of the shaft is Vs, the target velocity is Vt, and the target acceleration
is Acc, then the time of the acceleration phase: Tacc = 2* (Vt - Vs)/Acc.

e Deceleration phase, assuming that the initial speed of the shaft is Vs, the target speed is Ve, and the target deceleration is
Dec: Tdec =2* (Vs - Ve) / Dec.
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In the 5-segment S-type 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 speed is 60000r/min, and the actual target speed is filled in when

using.
[M MM T Axis0 x -l
Besic Setting Target Speed: 1000.00 Unit/s Acc Curve Dec Curve
Unit Conversion Speed Spee
) Motor Speed: | 60000.000000 i
Mode Setting
Origin Return [~ The dec parameter is the same as the acc parameter
ACC/DEC Conversion — @ Set by ac/dec time
Acc Time: 1.000000 s ilime Time
Acc
Dec Time: 1.000000 3
Acc Smooth: —J 100.00
Dec Smooth: —J 100.00
Time Time
(" Direct setting Derk 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.

MAIN £ Axis 0 x |

Basic Setting
Unit Conversion
Mode Setting

Origin Return

ACC/DEC Conversion

=
Target Speed: 100.00 Unitfs 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 s i i
Acc
Dec Time: 1.000000 s
Acc Smooth: ij 100.00
Dec Smooth: —J 100.00
Time Time
— (" Direct setting '& Perk Jerk
Acceleration: 200.000000 Unit/s2
Deceleration: 200.000000 Unit/s2
Jerk: 400.000000 Unit/s3
Time Time
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You can also directly set the target speed, acceleration/deceleration and acceleration change rate, and automatically

HERS

calculate the acceleration/deceleration time.
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MAIN £ Axis 0 x |

Basic Setting
Unit Conversion
Mode Setting

Origin Return

ITa rget Speed:

| 150.00

Unitfs I

Motor Speed:

" The dec parameter is the same as the acc parameter

ACC/DEC Conversi
€ Satby acgdctime

Acc Time:

Dec Time:

Acc Smooth:

Dec Smooth:

9000.000000 rjmin

[2000000
E—
—Ji 33.33
'—Ji 33.33

—(® Direct setting

1

i

Acceleration:

Deceleration:

Jerk:

| 100.000000 Unit/s2

100.000000 Unit/s2
200.000000 Unit/s3

Acc Curve Dec Curve
Speed Spee
Time Time
Acc o
Time Time
Derk Derk
Time Time

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

and change rate are calculated as 15, 15 and 45 respectively according to the table.

MAIN &3 Axis 0 x |

Basic Setting
Unit Conversion
Mode Setting

Origin Return

Target Speed:

Motor Speed:

10.00 Unit/s
600.000000 r/min

[ The dec parameter is the same as the acc parameter!

Acc Time:

Dec Time:

Acc Smooth:

Dec Smooth:

ACC/DEC Conversi
Y ——

1.000000 5
1.000000 5

—J— 50.00
—Ji

50.00

—( Direct setting
Acceleration:
Deceleration:

Jerk:

15.000000 Unit/s2
15.000000 Unitfs2
45.000000 Unit/s3

Acc Curve Dec Curve
Speed Speed
Time Time
Acc cc
Time Time
erk Derk
Time Time
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Program monitoring:

The curve monitors the speed curve, and its acceleration and deceleration time can be observed, as shown in the

| elms
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Acceleration and deceleration time conversion

Speed type-five times curve

i} 111

100. 0000 D600 —

10

following figure:

ON

. 00000
. 00000
. 00000

. 00000

00—

M600—

D60Z —
D604 —
D606 —

D608 —

MC_MoveRelative
Execute
Axis Done —M601 OFF
SpeedMode Busy |—M602 OFF
Position Aborted —M603 OFF
Velocity Error |[—M604 OFF
Acceleration ErrorID—D610 0
Deceleration
Jerk

\

—

i codomo==dl]

—

|
|

time

Décelerationﬁz\

\

Acceleration |
tlm, .
&= =
i L ) ) ) ) ) ) ) )
272 272 4272 6272 8272 10272 12272 14272 16272 18272 20272
Timeline (M)
C - = =
Channel name TW‘P"“”"‘ Color Veﬂ}cal ®iS i Max Average X1 value %2 valye | AX Difference AY Difference
ype scaling value value
0202 REAL 900. 446627 0. 000000 9.995040 5.509945 2264 3216 952 9.965025 X
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4.3. MC Axis Control Instruction

4.3.1 MC _Power (Enable control command)

Drawing Block:

MC Power
— Enable
— AXis Status|—
Busy |—
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 Enable Valid and
name/axis invalid
number

OouT 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

OouT Error ID | WORD D/R/'W 0x0~0xfftf Error ID

Description of functions and commands

MC_Power Commands apply to EtherCAT bus axes and local pulse axes to set the enable state of the shaft at high 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 command is
error-reported, and the originally controlled axis is enabled.

If the axis number is used to access the axis, modify the Axis when Enable=FALSE, if the axis
corresponding to the Axis is originally in the enabled state, and this command is the last Power
command executed in a PLC scan cycle, the axis corresponding to the Axis will be enabled becomes

unrunnable.

Functional

description

After setting Enable to True, the axis enters the enabled state and the Status signal of the command
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 setting Enable to False, you can unenable the axis and interrupt the execution of motion
commands such as MC_ MoveAbsolute. After the enabled state is lifted, the axis does not accept

action commands and cannot be controlled. However, non-motion commands such as MC_Power,
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MC Reset, MC _SetPosition can be executed.
When the axis enters the errorstop state due to failure, the MC_Power cannot switch the axis to the
standstill state after the MC_Reset is re-enabled, and the command must be called first to recover

the failure of the axis.

Multiple calls When using multiple MC Power command, multiple calls are not allowed for the same axis

number.

Error report

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

An error is reported when the four parameters of control word, status word, target position, and current position are

not configured in the PDO of the axis

Timing diagram

e When a MC Power command is used, the axis is enabled normally.

Enable
| I
|
|
Status |
I
I
]
1 1
! [
Busy
Enter operational status
Release from
Error operational status

e When two MC_Power commands are used, the axis is normally enabled.
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Enablel
I. 1
l
Statusl !
]
1 |
Busy1l
Enable?2
: 1
Status2 :
1
\ I‘\
Busy?2 N\ Release from
Enter operational status operational status
4.3.2 MC_Reset (Reset fault command)
Drawing Block:
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
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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 0x0~0xfftf Error ID

Description of functions and commands

MC Reset The commands apply to both EtherCAT bus shafts and local axes for resetting shaft faults, rising edge triggering.

On the rising edge of the Execute signal valid, the command attempts to reset the fault of the axis, if the reset is
successful, the Done output is valid, otherwise the Error signal is valid, and ErrorID will give the reason for the reset

failure

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

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

Interrupt

This command does not interrupt the output signal and cannot be interrupted during execution

If there are two reset commands in a scan cycle, as long as one reset command is valid, regardless of the sequence, the

program will start to execute the reset logic, if the reset is successful, the triggered command Done signal output is valid

Error report

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

An error is reported when the shaft itself cannot be reset

Timing diagram

o A fault that invokes MC_Reset command when an axis fails and successfully resets the axis.

Execute

Done

Busy

Reset completed
Error
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DRIV

o When a non-resettable fault occurs with the drive.

Execute

Done

Busy

Error

ErrorID

4.3.3 MC_Home (Return to origin command)

Drawing block:
MC Home
— Execute
— Axis 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/0 | Origin offset Execute
rising edge
ouT Done BOOL M/S TRUE,FALSE Return to
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origin
completion
flag

OUT Busy BOOL M/S TRUE,FALSE Running flag

OouT Aborted BOOL M/S TRUE,FALSE Execution
interrupt

OUT Error BOOL M/S TRUE,FALSE Error flag

OUT ErrorID WORD | D/R/W 0x0~0xftff Error ID

Description of functions and commands

This command is used to implement the origin regression function of the EtherCAT bus axis and the local pulse axis, and

the command is valid on the rising Edge.

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

the axis | During execution, modification to other axis numbers to report errors.

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

Functional This command can only be invoked by using MC _Power directive to switch the axis to the enabled

description state;
On the rising edge of the command, the function block latches the Position input parameter, the
axis is in the Homing state and does the origin regression movement; Position is used to set the
origin offset;
Calling this command in virtual axis mode will return to zero in absolute mode No. 35 in the 402
protocol.

Multiple calls | The back-to-origin command does not allow repeated calls, when invoking a MC_Home command
so that the axis is in the homing state after calling other MC Home commands, the invoked
command after the call is wrong.

Timing diagram

e Origin regression is initiated, and the drive performs the origin regression action normally.

Execute

Done

Busy

Aborted

Error

ActVelocity W

\j
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e During origin regression MC_Stop command is called to interrupt the origin regression action.

Execute

Done

Busy

Aborted

Error

1
]
]
]
1
1
]
]
1
]
]
1
]
1
]
ActVelocity :/ \
-

o The drive failed during origin regression.

Execute

Done

Busy

Error
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4.3.4 MC_Stop (Stop command)

Drawing Block:

MC Stop

— Execute
— Axis Done |—
— Deceleration Busyp—
— 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 ErrorID WORD D/R/W 0x0~0x ftff ErrorID

Description of functions and commands
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 the | 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 report an
error.

After execution is completed and energy flow is invalid, modify to other axis number is invalid and

wait for rise to be valid.

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

description command.

On the rising edge of the Execute input, the function block latches input parameters such as
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 in the Stopping state for the

duration of Execute=TRUE. When Execute=FALSE and Done=TRUE, the axis switches from the
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Stopping state to the Standstill state.

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

1. When the axis is executing a positioning command or when it is running continuously, the
parameter CurveType is used to set the type of speed curve. SpeedMode = 0 indicates a T-shaped
curve, in which case the speed of the axis will be slowed down according to the value set by
Deceleration; SpeedMode = 1 represents a 5-segment S curve, in which case Deceleration
represents the maximum deceleration achieved by the shaft during deceleration.

2. When the shaft is in the origin regression state, this command triggers the Halt flag of the driver's

control word, and the drive performs deceleration according to the preset parameters, in which case

Decelestial is invalid.

Restart command

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

Multiple calls

MC_Stop command cannot be called multiple times, other stop commands are called during the validity of a stop command,
and other stop commands 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 state to the Standstill 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 ON and stop running Axis_0 the rear axle.

51 / 324



VEICHI {1l s

Axis Enable
M=000 MC_Fower
| | Enable
0 — hxis Status [—M3001
Buzw —M3002
Error —M3003
ErrorID —D3000
Motion speed stop
Mo MC_MoveW¥Weloci tar
| | {1 Exeonte
0— hxis In¥elacity | —M101
M100 — SpeedMode Busy [—M10Z2
01000 — Veloei tuwr Aborted —M103
01002 — Acceleration Error —M104
01004 — Deceleration ErrorID —D1003
01005 — Jerk

M MC_Stop

|} {4+ | Execute

0 —fxis Done —M105
01010 — Deceleration  Busy[—MIOS
01012 — Jerlk Error —MIOT

ErrorID—Di014

Timing diagram

e Call the MC_MoveVelocity directive before calling this directive.

Execute

Done

Busy

Error

Speed variation |
graph
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® The drive failed while the command was running.
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Execute
I |
Done : :
] |
I |
| |
] I
|
Busy :
]
I
! 1
! |
Error
: |
! 1
ErroriD 0x0000 0x0000
4.3.5 MC_MoveVelocity (Speed command)
Drawing block:
MC MoveVelocity
— Execute
— Axis InVelocity—
— SpeedMode Busy|—
— Velocity Aborted |—
— Acceleration Error|—
— 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 Execute Valid
W name/axis
number
IN SpeedMode BOOL M/S TRUE, Speed Type: | Execute Rising
FALSE Type 0T, | edge
Type 1S
IN Velocity REAL Constant/D/R/ | Positive The target | Execute Rising
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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, Reach  the
FALSE target speed
flag
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts
ouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD D/R/'W 0x0~0xftff ErrorID

Description of functions and commands

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

The setting of the

. Axis is latched along 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 report an
error.

After execution is completed and energy flow is invalid, modify to other axis number is invalid and

wait for rise to be valid..

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

On the rising edge of the Execute input, the command latches the input parameters on the left side
of Velocity, Acceleration, etc., the trigger axis runs at the speed set by Velocity, and switches the
PLCOpen state machine of the axis to the ContinuousMotion state. SpeedMode is used to set the
type of speed curve.

SpeedMode = 0 indicates a T-shaped curve in which the speed of the axis will accelerate or
decelerate according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents a 5-segment S curve, in which case Acceleration and Deprovide
represent the maximum acceleration and minimum deceleration achieved by the shaft during
acceleration and deceleration.

After calling this command, if you want to stop the movement of the axis, you can call the MC_Stop

command.

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
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The speed movement function is implemented by the following 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.

CON

VEICHI.COM

Axis Enalle
3000 MC_Fower
— | Enable
0—{hxis Status —MN3001
Busy —M3002
Error —MN3003
ErrorID — 03000
Motion spead
M MC_MovaWelooity
— | {4} Execute

Timing Diagram

0 —

Mioo —
1000 —
itz —
1004 —

1006 —

Axls InVelocity
SpeedMode Buzy
Velooity thorted
heeeleration Error
Deceleration ErrorID

Terk

—Mio1
—Mi0z
—M1035
—Mi04

—D100s

400-600-0303

o When the axis is in the StandStill state, call this command to do continuous motion under the T-curve.

Execute

InVelocity

Aborted

Error

SetVelocity
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e When the shaft is interrupted by Mc_Stop command during motion.

Execute

InVelocity

Busy

Calling the MC-STOP command !

Aborted \

Error

SetVelocity ////
' ot

e When the shaft fails during acceleration, the drive fails.

Execute

InVelocity

Busy

Aborted

Error

4.3.6 MC_Jog (Jog motion command)

Drawing Block:
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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 Speed type: Execute
,FALSE 0T type, 1S type | Valid
IN Forward BOOL M/S TRUE, Forward Execute
FALSE movement Valid
IN Backward BOOL M/S TRUE, Reverse Execute
FALSE 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, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts
OouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/'W 0x0~0xffff | Error ID

Description of functions and commands
This command is used to implement the jogging function of the EtherCAT bus axis or the local pulse axis, and the level is

active.

The setting of | Upward Axis latches on the rising edge of the Enable input.
the axis number | If Axis is set to the axis number, modify Axis during Enable=TRUE, and the originally controlled

axis enters the ErrorStop state;

If Axis is set to the axis number, modifying Axis during Enable=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 Power
description command.

1. On the rising edge of the command, the function block latches the input parameters such as
Velocity, Acceleration, Deceleration, SpeedMode, etc., and switches the state machine of the axis to
Continuous Motion mode and enters the jog state.

2. When Enable=TRUE, if you call MC_Stop, MC_ MoveRelative or the like, the jog command will
be interrupted, and the Aborted output of the jog execution is valid.

3. When JogForward is active, the axis moves forward at the Velocity speed, and when JogBackward

is active, the shaft moves backwards at the Velocity speed. When JogForward and JogBackward are
valid at the same time, the axis stops moving, the command reports a failure, and the axis stops

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 reports
a fault, stops the movement of the shaft but does not enter the ErrorStop state. After retriggering the
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 a T-shaped curve in which the speed of the axis will accelerate or decelerate
according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents a 5-segment S curve, in which case Acceleration and Degraphic represent
the maximum acceleration and minimum deceleration achieved by the shaft during acceleration and

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 implemented by the following routine.

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

2 .Set M100 to ON, the point-activated energy flow is active.
3. Set M2 to ON Rear Axle Axis_0 run forward at SUnit/s.

4. Set M2 to OFF and stop running Axis_0 the rear axle.

5. Set M3 to ON Rear Axle Axis_0 run in reverse at S5Unit/s.
6. Set M3 to OFF and stop running Axis_0 the rear axle.
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Timing Diagram

Axi= Enable
MS000 MC_Fower
— | Enable
0 —Axis Status —M3001
Bus=yr —M300Z
Error —M3003
ErrorID —D3E000
Tap
e MC_Tos
i— | Execute
Forward )
pointing 0—hxis Done —M1O7
M3 M110 —{SpeedMade Bu=zy—MI111
_| l_
Eeverse M2 —{Forward Aborted —M112
pointing Forward pointmg
M3 —|Backward Error —HM113
Eewerse
01016 | Weloeity ErrorID[—DI0Z24
01018 —{ Acceleration
01020 — Daceleration
11022 —| JTerk

e When only the Enable input is valid, the axis enters the ContinousMotion state and the Busy output is valid.

Enable

JoglForward

JogBackward

Busy

Aborted

Error

e When the Enable, JogForward input is valid.
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Enable

JogForward
JogBackward

Busy
Aborted

Error

Spead change

graph

e When the Enable, JogForward inputs are valid, write JogBackward to TRUE.

Enable

JogForward

JogBackward
Busy
Aborted

Error

A

Speed change

graph

e When interrupted by the Stop command during execution.
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Enable

JogForward

JogBackward

STOP Command

_ valid

Busy

Aborted

Error

Speed change
graph

o When the axis is error-corrected.

Enable
I
. :
! 1
I
JogForward I :
I
: |
I 1
I 1
] 1
JogBackward 1 |
|
. :
I 1
] 1
1
Busy :
1
1
1 1
1 1
Aborted
1 1
Error ! !
1 1
| i
1 1
1 1

ErrorlD E[‘['O[‘ C(xle
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4.3.7 MC_Move (Positioning command)

Drawing Block:
MC_Move
— Execute
— Axis Done [—
— SpeedMode Busy |—
—| PosMode  Aborted|[—
— Direction Error|—
— Position ErrorID|—
— Velocity
— 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 number Execute Rising
R/W Edge
IN SpeedMode | BOOL M/S TRUE,FALS | Speed Type: Execute Rising
E Type 0T, 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 position | Edge
rotation mode only)
0: Forward (speed greater
than 0)
1: Negative (speed 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
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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
OouT Done BOOL M/S TRUE,FALS | Finish stopping
E
OouT Busy BOOL M/S TRUE,FALS | In-Run flag
E
ouT Aborted BOOL M/S TRUE,FALS | Execution interrupts
E
OouT Error BOOL M/S TRUE,FALS | Error Flag
E
OouT ErrorID WORD D/R/'W 0x0~0x ftff Error ID

Description of functions and commands

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.

* Absolute or relative value targeting is possible.

* When MoveMode is specified as Absolute Positioning, it is the same as the action of the MC_MoveAbsolute (Absolute

Positioning) command. Similarly, when specified as Relative Value Positioning, the action is the same as

MC MoveRelative (Relative Value Positioning) commands.

* The target position and target speed can be modified during the operation of the command.

* Direction is not used when positioning command actions as relative values.

Program examples

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 during operation.

Axis Enable

- MC_Fower
1} Enable
0 — Axis Status —HM100
Busw [—M101
Error [—M10Z
ErrorID [—D100
FPositioning Moverment
- MC_Move
1} 1+ | Execute
0 — hxis Done —MI105
MIO3 — SpeedMode Busw —MI10&
M104 —|FPosMode Aborted —MI107
D102 —|Direction Error —M110
D104 —(Fesiticn ErrorID —D114
0106 —| Velooi tar
D108 — Aeceleration
D110 — Deceleration
D112 —| Jerk
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Timing diagram
Omit

4.3.8 MC_ReadAcxisError (Read axis error command)

Drawing Block:
MC_ReadAxisError
—|Enable
—Axis AxisErrorID(—
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 AxisErrorID | WORD | D/R/'W 0XO0~0XFFFF | 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 Valid flags
JFALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/'W 0x0~0xffff Error ID

Description of functions and commands

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

If 0x603f is configured 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 exceeds | Change the value of 607Dh or 607Ah
the limit value of 607Dh
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As shown in the following figure:

MC_ReaddxisError

Enable
0—Axis AxisErrorID [—D200 2334
Valid[—
Busy —

Error —M200 OFF

ErrorID|—D202 0

Interrupt

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

The command is an error when the axis number is not present;

The command reports an error when the axis initialization fails;

The command reports an error when the shaft type is wrong.

Timing diagram

Omit

4.3.9 MC_ReadPosition (Read position command)

Drawing Block:
MC_ReadPosition

— Enable
— Axis ActPosition|—
CndPosition|—
Validf—
Busy [—
Error —
ErrorIDf—

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

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

ouT Error BOOL M/S TRUE, Error Flag
FALSE

ouT ErrorID WORD D/R/W 0x0~0xftff Error ID

Description of functions and commands

This command is 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 is configured with 0x6064, ActPosition displays the feedback

position of the axis.

Interrupt

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

Error

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

The command reports an error when axis initialization fails.

The command reports an error when the shaft type is wrong.

Command error 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 status command)

Drawing Block:

Command list format

MC_FeadStatus

—{ Enable

— Axis

Yalid

Buzy

Disabled
ErrorStop
Stopping
Standstill
DiscreteMotion
ContinuousMetion
Sinchroni redMotion
Homins
ConsztantWeloeci tur
fAccelerating
Decelerating
SuperimposedMotion
TorgueControl
Error

ErrorlD

Input/Output | Name Data Applicable (soft | Range Description Enable
Type components)
IN Axis WORD | Constant/D/R/W | 0~63 Axis name/axis | Enable
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number
OuT Valid BOOL M/S TRUE, Valid
FALSE
OuT Busy BOOL M/S TRUE Busy sign
JFALSE
OuT Disabled BOOL M/S TRUE, PLCOpen state
FALSE machine, de-
enabled
OouT ErrorStop BOOL M/S  PLCOpen | TRUE, PLCOpen statu
state machine, | FALSE machine, fault
stop running stop
OouT Stopping BOOL M/S TRUE, PLCOpen state
FALSE machine, stop
running
ouT Standstill BOOL M/S TRUE, PLCOpen state
FALSE machine, enabled
and not running
ouT DiscreteMotion BOOL M/S TRUE, PLCOpen state
FALSE machine, point
running mode
ouT ContinuousMotion BOOL M/S TRUE, PLCOpen state
FALSE machine,
continuous
running mode
ouT SynchronizedMotion | BOOL M/S TRUE, PLCOpen state
FALSE machine,
synchronous
running mode
ouT Homing BOOL M/S TRUE, PLCOpen state
FALSE machine, homing
mode
OouT ConstantVelocity BOOL M/S TRUE, Axis velocity is 0
FALSE Axis is moving at
constant speed
Invalid in torque
mode
ouT Accelerating BOOL M/S TRUE, The axis is
FALSE moving with
acceleration (the
absolute value of
the velocity is
increasing)
Invalid in torque
mode
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ouT Decelerating BOOL M/S TRUE Axis is doing
,FALSE deceleration

motion (absolute

value of speed is
increasing)

Invalid in torque

mode

ouT SuperimposedMotion | BOOL M/S TRUE, In superposition
FALSE or phase shift

OuUT TorqueControl BOOL M/S TRUE, Torque  control
FALSE mode

ouT Error BOOL M/S TRUE, Wrong sign
FALSE

ouT ErrorID WORD D/R/'W 0x0~0xffff Error ID

Description of functions and commands

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

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, the state cannot be acquired in the PLC master task.

Interrupt

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

Error

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

The command reports an error when axis initialization fails.

The command reports 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 InTorquefp—
— TarTorque Busy|—
— TorqueSlope Aborted |—
— Velocity ErrorID|—
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 name/axis | Execute
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number Valid
IN TarTorque REAL Constant/D/R/W | Positive/Negative | Target torque (in | Execute
Number/0 Valid
1% units))
IN TorqueSlope | REAL Constant/D/R/W | Positive number Torque ramp (in | Execute
Valid
1% units))
IN Velocity REAL | Constant/D/R/W | Positive number Maximum speed | Execute
limit Valid
ouT InTorque BOOL | M/S TRUE, Torque  arrival
FALSE sign:
The output is
valid when less
than 5%.
ouT Busy BOOL | M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL | M/S TRUE, Execution
FALSE interrupts
ouT Error BOOL | M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/'W 0x0~0xftff Error ID

Description of functions and commands

This directive is used to implement the 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 number

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 an error.
After execution is completed and energy flow is invalid, modify to other axis number is invalid 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_Power
command.

The torque command requires the drive mapping 0x6040, 0x6041, 0x6060, 0x6061, 0x6071, 0x6077
several PDOs to be used, otherwise the fault is reported.

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

m TarTorque: The target torque, in 1%, the program decimal place after the decimal point is valid,
the direct discard behind, the actual moment of the drive is limited by the maximum positive and
negative torque set in the configuration parameters.

m TorqueSlope: Torque slope, the unit is 1%, the decimal place after the decimal point in the program

is valid, and the subsequent direct discard.

Speed control in

torque mode

For Veichi Servo Drive, if 0x607f is mapped in the axis parameter, this command limits 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, the command converts the Velocity set limit speed into pulse units by
writing to 0x607f via PDO.

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

For third party drives, Velocity can only be used as a speed limit if the following conditions are met:
mThe maximum speed of the servo motor can be limited by 0x607F.

m 0x607F can be configured into the PDO.

m The unit of 0x607F is pulse unit, not speed unit.

Stop control in | The MC Stop command is called in the torque mode to execute the stop operation. After receiving
torque mode the Stop command, the drive switches to the synchronous position mode and executes the

deceleration according to the deceleration speed set by the Stop command.

Timing diagram

e Trigger the command after setting the target torque, in the case that the actual output torque can reach the target torque.

Execute

InTorque

Busy

Aborted

Error

Velocity

Target torque

o

/
Feedback torque

Torque

Y

e After setting the target torque, the command is triggered, and finally the actual output torque cannot reach the target

torque.
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Execute

1
1
1
InTorque I
1
1
1

Busy

Abaorted '

Error

Velocity

\J

Target torque

N\

Torque

%

Feedback torque

A

e During the torque operation, the Mc_Stop command interrupts the operation of the command.

Execute
InTorque :
1
1
1
Busy '
1
|
— 1
! 1
1
Aborted : :
T | .
X \  Synchronous ! Synchronized
o ! torque mode L position mode
. | L
X ] f :
Error | : ‘
| r
1
A X , | Call STOP command
: : : interrupts torque command
; |
"
Velocity . f ‘
] f !
1 1 |
1 1 !
1 1 ‘ =
1 T ‘ >
1 1 |
1 1 ‘
1 1 |
1 : !
! Target torque ! ‘
1
Torque :
1
1
/ >

Feedback torque

e During the torque operation, the drive is error-reported.
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Error

ErrorID

0x0000 (0x0000
4.3.12 MC_SetPosition (Set position command)
Drawing Block:
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 name/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 Mode selection: | ExecuteRising
FALSE 0: Absolute | Edge
mode, will
Position The

value is written
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to the current

location

L: Relative
mode, adding the
value of Position

on the basis of

the current
position
ouT Done BOOL | M/S TRUE, Finish flag
FALSE
ouT Busy BOOL | M/S TRUE, In-Run flag
FALSE
ouT Error BOOL | M/S TRUE, Error Flag
FALSE
ouT Error]D | WORD | D/R/W 0x0~0x ftff Error ID

Description of functions and commands

This command is 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 setting axis be called, and other status commands report errors.

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

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

Interrupt

This command does not support interruption, if there are several commands at the same time in a scan cycle, the command
that is valid first will be executed, and if there are other SetPosition commands executed during the validity of the command
Busy signal, the other commands will report errors.

Error

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

The command reports an error when the shaft type is wrong.

The command 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.

73/ 324



VEICHI {1l s

Timing diagram

Axis Enalle
w000 MC_Fower
F— F——————Enalble
0—hxis Status [—M3001
Busy [—M3002
Error —N3003

ErrorID [— 03000

Set Location
" MC_SetFozition
— Execute
0 —#xis Done —M116
1000. 000 —FPosition Busy —MILT
M5 —{Made Error —M1ED
ErrorID —D10352
Relative motion
s MC_MoveRelative
F— F——————Execute
0 —hxis Done —M122
Mi21 —|Speediode Busy —M123
500. 0000 —Position Aborted —M124
D1036 — Welocity Error —MIZE
1038 —{Acceleration ErrorID —D1044
11040 —Deceleration
D1042 — Tark

o The axis executes this command in standstill, relative mode.

Execute

Done

Busy

Error

ActPosition

Target location setting completed
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Done
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Error
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4.3.13 MC_MoveSuperImposed (Displacement overlay command)

Drawing Block:
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, Speed Type: | Execute

FALSE Type 0T, | Rising
Type 1S Edge
IN Position REAL Constant/D/R/W | Positive/Negative | The  target | Execute
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
OouT Done BOOL M/S TRUE, Finish
FALSE stopping
ouT Busy BOOL | M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE,FALSE Execution
interrupts
ouT Error BOOL | M/S TRUE,FALSE Error flag
ouT ErrorID WORD | D/R/'W 0x0~0xfftf Error ID

Description of functions and commands

This command is to overlay+ the position and velocity on the original continuous motion displacement position at the same

time, this command can be used for discrete  motion, continuous Motion and synchronized Motion state.

In StandStill status, the action of this function block is similar 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 axis Axis_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

4.3.14 MC_TouchProbe (Probe command)

Drawing Block:

MC TouchProbe

Enable

Axis PosPosition|—
ProbelID NegPosition|—
TriggerEdge Done |—
TerminalSource Busy |—
TriggerMode Aborted [—
WindowOnly Error—
FirstPosition ErrorID|—
LastPosition
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Axis Enatle
m MC_FPower
— Enable
00— hxzis Status [—M100
Busy —MNi0O1
Error —MI0Z
ErrorID —D100
Relative positioning
" MC_MoveFelative
— | {1 Execute
0 —|Axis Done —MLEL
M1E0 — SpeedMode Busy —ML62
500. 00000 — Position Aborted —MLIG3
5. 0000000 — Velood ty Error —M164
500. 00000 — Acceleration ErrorID —D18E
500. 00000 — Deceleration
D186 — Jerk
wr MC_MoveSuperImposed
—— F———|Exzecute
0 —hxis Done —ML71
M170 —Speedilode Busy —M172
400. 00000 —Fosition Aberted | —M1T3
10, 000000 | ¥eloci ty Error —MiT4
500. 00000 — Acoeleration ErrorID —D200
B00. 00000 —Decel eration
0198 — Jerk
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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 ID: 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 (for | Execute Rising
R/W setting up bus | 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 Enable the probe | Execute Rising
LJFALSE 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 than | The end position | Execute Rising
R/W First of the probe | Edge
Position window
ouT PosPosition REAL D/R/'W 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 Finish stopping
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts
ouT Error BOOL M/S TRUE, Error Flag
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OouT ErrorID WORD D/R/'W 0x0~0xfftf Error ID

Description of functions and commands

This command is 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 (0x60b8), probe status (0x60b9), and
latch position (0x60ba/0x60bb/0x60bc/0x60bd).

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

® On the rising edge of the command, the command will latch the input parameters on the left side of ProbelD, TriggerEdge,
etc., and other status update parameters are invalid.

o At Enable=TRUE, the command blocks latch the current position of the shaft when it detects that the probe input specified
by ProbelD is valid and that the probe detection condition is met.

e WindowOnly = FALSE, the window detection function is invalid. As long as the probe input signal is valid, the position
of the shaft when the probe signal is valid can be latched.

e WindowOnly = TRUE, the window detection function is effective.

e In linear mode, the command detects the probe signal only if the current position of the axis is inside the interval set by
FirstPosition and LastPosition.

e In the ring mode, the command first evaluates the cycle cycle with FirstPosition and LastPosition to obtain the interval
position FirstPosition p and LastPosition_p within a cycle.

m When FirstPosition_p < LastPosition p, the effective range of the window is shown in the figure:

O/rotation period

FirstPosition_ P

Window effective range

/

LastPosition P

m Then FirstPosition p > LastPosition p, the valid range is shown in the figure:
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FirstPosition_P O/rotation period

\

Window effective range

/

LastPosition P

This command can 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 edge) is detected, the command writes 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 position is written immediately after the command's Enable is valid,
when the command detects the rising edge PosPosition, Writing the position to the NegPosition immediately after detecting
a falling edge counts as a full detection cycle to output the Done signal, where there is no requirement for the input order
of the rising and falling edges.

o For EtherCAT bus drivers, the input TerminalSource of this command can be used to set the terminal type to the DI input
terminal or the Z signal of the motor (driver support required). If the driver does not support the Z signal, this command
does not report an error.

e This command can be triggered single or continuously. When a single trigger is selected, the output of the done signal is
valid to indicate the end of the command execution; 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, need to configure 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 RW 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

Associated Device [D-SD?UO_ECAT_V].Z_G LI 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 IOXﬁGFFDlDD—Target velocity Zl AdtVelodity [OXGOGCOl]?O—VeIncity actual value Z|
TargetTorque |Unassigned ﬂ ActTorque |Unassigned ﬂ
OprationMode  |Unassigned -] ActOprationMode |Unassigned -]
ITouchFunr.tion [0x60B30010-Touch Probe Function | I TouchStatus |0x60B90010-Touch Probe Status Ed
MaxVelocity  |Unassigned =] TouchPPos[0] [0x60BA0020-Touch Probe Posl Pos Vi~ |
MaxTorque [Unassigned LI TouchPPos[1] [0x60BC0020-Touch Probe Pos2 Pos Vi v |
DigitalOutput ~ [Unassigned ~| TouchNPos[0] [0x60BB0020-Touch Probe Posl Neg Vi v |
TouchNPos[1] IOSBOBDOOQO—Touch Probe Pos2 Neg \‘;L‘

DigitalTnput [Unassigned ;I
ErrorCode |Unassigned |
3. DI input terminal probe function setting:
v — Pni04 Configuration of input 0x0000

terminals [CN1-7
Fré04. YX Function assignment

[0x00] mwvalid

Fné04.Z Input terminal contact properties  §Ull Always on |

[0] External hardware .
terminal X4

Frnb04. %  Input terminal Invalid

— Configuration of input
v Pn605 terminals [CN1-11] 0x0000
Pr606. ¥ Function assignment I [0x00] lnva]idl v
Prnf05.Z  Input terminal contact properties [0] Always on ~

Fnf05. %  Input terminal signal source terminal X5

P == L wm — = ===

[0] External hardware «

After setting 1, 2, and 3, the bus probe command is available.

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: |[XO [ Probe 1Enable  Probe1Input: |XO

Probe commands: ProbeID=0 (Probe 1), TriggerEdge=2 (Trigger on any edge), TriggerMode=1 (Continuous Trigger),
WindowOnly=1 (Probe window enabled).

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, the shaft Axis_0 run at the set speed of SUnit/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 encountered on the descending edge, Neg Position latches the

current position.

Axis Enahle

mw MC_Fower
— F————Ensble

0 —hxiz Status [—MI10

Busy—M11

Error —M12
ErrorID—D100

Set current command position

" MC_SetFosition
— b—————Execute

0—{hxis Done —M151
100. 0000 — Position Busy —MIEZ
M50 —{Mode Error [—MIE3

ErrorID —I200

Speed Movement

MC_Move¥eloci ty

M3
— | i+t Executs

00— hxi= InVeloci ty [—M132
M131 —|Speediade Busy —M133
&. 000000 — Velooity Aborted —M134
500 0000 — Acceleration Error [—M136
500, 0000 —|Deceleration ErrorID —D132

0. 000000 — Jerk

Probe command

- WE_TouckFrobe
| {Enable

0 — hxis PosPosition —D110
D102 — ProbeID WegPosition [ —D112
D104 — TriggerEdze Domne [—M14
D106 — TerminalSource Busy |[—M1E
D108 — TrigzerMode Aborted MG
M3 —{WindewOnly Ervor —MW1T7

100. 0000 — Fir=tPozition ErrorID [—D114

E00. 0000 —{ LastFosition
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Timing chart:

e Probe | rising edge active, DI terminal trigger, single trigger, window function effective.

Enable

DI input

DI input valid DI input valid
outside the window within window

Done

Busy

Aborted

Error

PosPosition Latching Location

e Probe 1 falling edge active, DI terminal trigger, single trigger, window function invalid.

Enable

DI

DI input valid

Done input

Busy

Aborted

Error

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

Enable

DI rising edge DI faling edge
input active input active

DI input

Done

Busywy

Aborted
Error \

[EeIe]e]n]

PosPosition

Latching

EEGREE
O 0000 Location

MegPosition

e Probe 1 is active on the rising edge, DI terminal trigger, continuous trigger, window function is invalid.

Enable

DI Rising edge
Input acthve

DI input

[one

Busy

Aborted

Error

Negpos e _
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e Probe 1 rising and falling edges active, DI terminal trigger, continuous trigger, when the rising edge and falling edge of

the DI terminal are valid after Done produces a valid signal for one cycle, the window function is invalid.

Enable
DI falling edge

input active

DI Rising edge
input active

DI input

Done

Buswy

Aborted

Error

PosPasition

MegPosition

e Probe 1 is interrupted by other probe-related commands, and the window function is invalid.

Enable

DI rising edge
input active

DI input

Done

Busy

Aborted

Error

e _

NegPosition
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e Probe 1 command failure.

Enable

DI rising edge
input active

DI input

Done

Busy

Aborted

Error

4.3.15 MC_MoveBuffer (Multi-segment position command)

Drawing Block:
MC MoveBuffer

— Execute
— Axis Index—
— SpeedMode Done [—
— PosMode Busy|—
— VelocityMode Aborted |—
— SegmentNumber Error|—
— Position ErrorID|—
— Velocity
— Direction
— Acceleration
— Deceleration
— Jerk

Command list format

Input/Output | Name Data Applicable Range Description Enable
Type (soft
components)
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IN Axis WORD Constant/D/ | 0~71 Axis name/axis | Execute Rising
R/W number Edge
IN SpeedMode BOOL M/S TRUE, Speed Type: Execute Rising
FALSE Type 0T, Type 1S Edge
IN PosMode BOOL M/S TRUE, Location mode: Execute Rising
FALSE 0 relative, 1 | Edge
absolute
IN Velocity Mode | BOOL M/S TRUE, Speed  switching | Execute Rising
FALSE mode: Edge
0  Switch  after
deceleration,
1  Maintain the
current speed switch
IN Segment WORD Constant/D/ | 1~32 The number of | 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
IN Direction WORD D/R/W 0~3 Ring mode absolute | Execute Rising
positioning Edge
direction Start
address
(1~32 groups)
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
OouT Done BOOL M/S TRUE, Finish stopping
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
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FALSE

ouT Aborted BOOL M/S TRUE,FALS | Execution interrupts
E

ouT Error BOOL M/S TRUE,FALS | Error Flag
E

OouT ErrorID WORD D/R/W 0x0~0xftff Error ID

Description of functions and commands

This command is used to implement multi-segment position positioning functions for bus EtherCAT bus axis or local pulse

axis, with active rising edges.

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 is invalid.

If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid.

Functional

description

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

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

The axis will be absolutely positioned in buffer mode (PosMode = 0) or relative (PosMode = 1)
according to the value set by PosMode. This command implements up to 32 segment positions.

m Position: target position, array type, maximum 16 levels. Absolute positioning mode is used to set
the target absolute position of the axis, and relative positioning mode is used to set the target
displacement of the axis.

m Velocity: target speed, array type, max. 16 levels, for setting the target speed.

m Direction: The direction of the target in the annular absolute positioning mode. The meaning is
MC_MoveAbsolute Direction.

m SegmentNumber: The number of groups of buffered target positions, target speeds and directions
ranges from 1 to 32. If the range is exceeded, an unreasonable parameter fault will be reported.

m SpeedMode: The type used to set the speed curve. SpeedMode = 0 indicates a T-shaped curve, in
which case the speed of the shaft will accelerate or decelerate according to the values set by
Acceleration and Deceleration;

SpeedMode = 1 represents a S-segment S-curve, in which case Acceleration and Deceleration
represent the maximum acceleration and minimum deceleration achieved by the shaft during
acceleration and deceleration.

m VelocityMode : Speed switching mode, when set to 0, when the shaft reaches the target value of
the previous section, the shaft first slows down to 0, and then starts running from 0 speed to the target
position of the next section; When set to 1, the axis will run to the target position at the target speed

of the previous segment, then switch to the new speed at the acceleration (deceleration) and move

towards the new target position.

Program examples

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

routine.

The speed and position corresponding to the three positions are shown in the figure:
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Element Name Data Type |Display Format| Current value New Values 5|7
1 D600 REAL 5. 0000000
2 D602 REAL 15. 000000 —= Three-stage speed
3 D604 . REAL 5. 0000000
1 e JINT Decimal
5 D500 REAL 100. 00000 Three-segment
6 D502 REAL 500. 00000 —*  position
7 D504 REAL 800. 00000

The function block command fills in the registers that set the position and speed of the first segment, and the continuous
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, the axis Axis_0 the distance of 100Unit of the first segment running relative to the movement
at SUnit/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 S5Unit/s relative to the movement.

The number of segments in current motion can be monitored via Index.

Axis Enable
- MC_Fower
— | Enable
0 —hxis Status —M100
Busy —M101
Error —M102
ErrorID —D100
Multi segment position command
s MC_MoveEuffer
— Execute
0— hxis Index [—D500
M50 —{Speedlode Done —M133
M 31 —FoMade Buzy —M134

Mi32 —{Velool tvMode Aborted —M135
3 —SezmentHumber Error —M136
D500 — FPosition ErrorID —D20Z
DE00 — Velocol ta
0700 —Direction
EO0. 00000 — Accel eration
EO0. 00000 — Decel eration

0. 0000000 — Jerk
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Timing diagram

e Set to 3-segment buffering when Velocity Mode = 0.

Execute

Done

Busy

Aborted

Error

Phase 1 completed
Speed change

graph Phase 2 completed Phase 3 completed

TN

\

e Set to 3-segment buffering when Velocity Mode = 1.

Execute

Done

Busy

Aborted

Error

Phase 2 completed

Phase 1 completed

Speed change Phase 3 completed

graph

\J

e Set to 3-segment buffering when interrupted by MC_Stop command during runtime.
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Execute

Done

Busy

Aborted

Error

Calling the MC-STOP
Phase 1 completed ' command
Speed change

graph

\ 4

e Set to 3-segment buffering, but when an error is reported during operation.

Execute

Done

Busy

Aborted

Error

1
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4.3.16 MC_MoveAbsolute (Absolute positioning 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 0T, 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 (speed
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, Finish stopping
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FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE Execution interrupts
,FALSE
ouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT Error ID WORD D/R/W 0x0~0xftff Error ID

Description of functions and commands

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

edges.

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 is invalid.

If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid.

Functional

description

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

On the rising edge of the Execute input, the command latches the input parameters on the left side of
Position, Velocity, etc., triggers the absolute positioning function, and switches the PLCOpen state
machine of the axis to the DiscreteMotion state.

In linear mode, Position is used to set the target position for pair positioning. If the current position
is less than the target position, the axis will move forward and finally reach the position set by
Position, and if the current position is greater than the target position, the axis will move in reverse,
and finally reach the position set by Position.

SpeedMode is used to set the type of speed curve.

SpeedMode = 0 indicates a T-shaped curve in which the speed of the axis will accelerate or decelerate
according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents the S-segment curve, in which case Acceleration and Deprovide represent

the maximum acceleration and minimum deceleration achieved by the shaft during acceleration and

deceleration.

Program examples

Absolute motion function is achieved by the following routines.
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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Jordis Enable
Ms000 MC_Fower
{ | Enatle
0—hxis Status —M3001
Bus=y —M3002
Error —M3003
ErrorID —D3000
Absdlute Motion
" M _Movebbzolute
| | {41 Execute
0 —hxis Done —M1Z6
M1Z6 — SpeedMade Busw —MIZ7
01046 — Direction Aborted —MI30
B00. 0000 — Position Error —MI131
IMO48 —{ Veloeity ErrorID —ID1066
01050 —{ heceleration
01052 —Deceleration
1054 —| Terk

Timing diagram

e When the axis is in the StandStill state, call this command to do the absolute positioning motion under the T-curve.

Execute

Done

Busy

Aborted

Error

SetVelocity I/////
i

e When the axis is interrupted by Mc_Stop command during absolute positioning motion.

v
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Execute

Done

Busy

Aborted
Calling the MC-STOP command —»

Error

SetVelocity

A 4

e When the shaft fails during movement, the drive fails.

Execute

InVelocity

Busy

Aborted

Error

4.3.17 MC_MoveRelative (Relative positioning 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 0T, 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/R/'W 0x0~0xfftf Error ID

Description of functions and commands

This command is used to control the EtherCAT bus 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 is invalid.

If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid.
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Functional

description

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

On the rising edge of the Execute input, the command latches the input parameters on the left side of
Distance, Velocity, etc., triggers the relative positioning function, and switches the PLCOpen state
machine of the axis to the DiscreteMotion state.

Position is used to set the distance of relative positioning. Whether in linear mode or ring mode, if
Position is positive, the axis runs positively at the distance specified by Position, and if Position is
negative, the axis runs negatively at the distance specified by Position.

SpeedMode is used to set the type of speed curve.

SpeedMode = 0 indicates a T-shaped curve in which the speed of the axis will accelerate or decelerate
according to the values set by Acceleration and Deceleration.

SpeedMode = 1 represents a 5-segment S curve, at which point Acceleration and Deceleration
represent the maximum acceleration and minimum deceleration achieved by the shaft during

acceleration and deceleration degree.

Program examples

The relative motion

function is achieved by the following routines.

1. Set 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.

Timing diagram

Axis Enahle
W3000 MC_Fower
— F—————————Enatle
00— hAxis Status —M3001
Bus=y —M3002
Error —M3003
ErrorID —D3000
Relative motion
s M MoveRelative
— | {1 Execoute
0—Axi= Done —MI22
M2l —{Speadlode Busy —MIZ5
B00. 0000 — Fosition fpborted —M124
D036 — Velocity Error —MIZE
01038 —{Aceeleration ErrorID [—D1044

01040 —{ Deceleration

01042 — Jerk

e When the axis is in the StandStill state, call this command to do the relative positioning motion under the T-curve.
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Execute

Done

Busy

Aborted

Error

SetVelocity /
]

e When the axis is interrupted by Mc_Stop command during relative positioning motion.

Execute

Done

Busy

Aborted
Calling the MC-STOP command —

Error

SetVelocity

e When the shaft fails during movement, the drive fails.

Execute

InVelocity

Busy

Aborted

Error

|
I
I
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4.3.18 MC_ReadVelocity (Read speed command)

Drawing Block:
MC_ReadVelocity
—{Enable
— Axis ActAxisSpeed|—
InterpSpeed|—
Validl—
Busy|—
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 name/axis number | Enable
Valid
OouT ActAxisSpeed | REAL D/R/W Shaft speed
ouT InterpSpeed REAL D/R/'W Interpolation speed:
(Uninterpolated time is
consistent with shaft
speed)
ouT Valid BOOL M/S TRUE, Valid flags
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/W 0x0~0xffff | Error ID

Description of functions and commands
Timing diagram
Omit

4.3.19 MC_MoveFeed (Interrupt fixed-length command)

Drawing Block:
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Command list format

MC_MoweFeed

— Execute

—Aaxis IntFos —
— Speediode InFeed—
—{FPosMode Done —
— IntHum Busy —
— IntEdze shorted —
— Direction Error [—
— RuriMode ErrorID —
— ¥indowOnlv

—|FirstPosition
—|LastPosition
— Position

— Velocity
—Acceleration
— Deceleration
— Jerk

— FeedFes

— Feed¥elocity

Input/Output | Name Data Applicable (soft | Range Description Enable
Type components)
IN Axis WORD | Constant/D/R/W | 0~71 Axis name/axis | Execute
number Rising
Edge
IN SpeedMode | BOOL M/S TRUE, Speed Type: Execute
FALSE Type 0T, Type 1S Rising
Edge
IN PosMode BOOL M/S TRUE, Location mode: Execute
FALSE 0  relative, 1 | Rising
absolute Edge
Note: ~ RunMode
does not work
when it is 1
IN IntNum BOOL M/S TRUE, Probe Number: Execute
FALSE Probe 0 or 1 Rising
Edge
IN IntEdge BOOL M/S TRUE, Trigger edge: Execute
FALSE 0 rises, 1 falls Rising
Edge
IN Direction WORD | Constant/D/R/W | 0~3 Direction of | Execute
motion in absolute | Rising
positioning of ring | Edge
mode 0: positive
direction  (target
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b

velocity is positive)
1:
negativeDirection
(target velocity is
negative) 2:
Shortest distance 3:

Current direction

IN RunMode BOOL M/S TRUE, Initial mode Execute
FALSE 0: Positioning | Rising
mode Edge
1: Speed mode
IN WindowOnly | BOOL M/S TRUE, Enable interrupt | Execute
FALSE source window 0: | Rising
Do not enable | Edge
window detection
function 1: Enable
window detection
function
IN FirstPosition | REAL Constant/D/R/W | Positive/Negative | Break Source | Execute
Number/0 Window Start | Rising
position Edge
IN LastPosition | REAL Constant/D/R/W | Positive/Negative | End of the interrupt | Execute
Number/0 source window | Rising
location Edge
IN Position REAL Constant/D/R/W | Positive/Negative | Location or | Execute
Number/0 distance Rising
Edge
IN Velocity REAL Constant/D/R/W | Positive Number | The target speed Execute
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
IN FeedPos REAL Constant/D/R/W | Positive/Negative | The distance after | Execute
Number/0 the interruption Rising
Edge
IN FeedVelocity | REAL Constant/D/R/W | Positive Number | Speed after | Execute
interruption Rising
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Edge

ouT IntPos REAL D/R/W Positive/Negative | The location of the
Number/0 interrupt

ouT InFeed BOOL M/S TRUE, The interrupt is
FALSE valid

ouT Done BOOL M/S TRUE, Finish stopping
FALSE

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

ouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts

ouT Error BOOL M/S TRUE, Error Flag
FALSE

ouT ErrorID WORD | D/R/'W 0x0~0xftff Error ID

Description of functions and commands

This command is used to implement the interrupt length function of the bus EtherCAT bus axis or the local pulse axis, the

command is valid on the rising edge, and this command does not support virtual axis mode.

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 is invalid.

If Axis is set to the axis number, modifying Axis during Execute=FALSE is invalid.

Functional

description

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

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

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

m Position: The target location. Used to set the axis when Mode = 0 or Mode = 1 (relative positioning)
the target location before the interrupt arrives.

m Velocity: Target speed, which sets the target speed of the axis before the interrupt arrives.

m SpeedMode: The type used to set the speed curve. SpeedMode = 0 indicates a T-shaped curve, at
which point the speed of the axis will accelerate or decelerate according to the values set by
Acceleration and Deceleration; SpeedMode = 1 represents a 5-segment S-curve, in which case
Acceleration and Deceleration represent the maximum acceleration and minimum deceleration
achieved by the shaft during acceleration and deceleration.

m Direction: The direction of movement, the meaning of the same MC MoveAbsolute as Direction.
When Mode = 0 (absolute positioning) this parameter is used to set the direction of movement of the
axis in toroidal mode. A setting of 0 indicates forward running, a setting of 1 indicates reverse motion,
a setting of 2 indicates the shortest path, and a setting of 3 indicates the current direction.

m PosMode: Interrupts the pre-arrival sport mode. When PosMode=0, the axis will be absolutely
positioned before the interrupt arrives; When Mode=1 is 1, the axes will be positioned relative before

the interrupt arrives.
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mIntNum: Interrupt source selection, when IntNum = 0, the interrupt source is probe 1, and is valid
on the rising edge of probe 1; When IntNum=1, the interrupt source is Probe 2 and is valid on the
rising edge of Probe 2.

m FeedPos: Interrupt the target displacement after arrival. A positive time indicates the distance set
by FeedPos to run in the current direction of motion when the interrupt signal arrives, and a negative
time indicates the distance set by FeedPos to run in the opposite direction when the interrupt signal
arrives.

FeedVelocity: Interrupt the target speed after arrival.

m InFeed: The InFeed output is valid after the interrupt signal arrives.

Program examples

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

1. Enable axis Axis_0 after setting MO to 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 rising edge 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.

Axis Eable
Mo MC_FPower
i | Enable

0 — Axis Status [—M10
Busw|—MI11
Error —MiZ

ErrorID—Di00

"= MC_MoveFeed
i | Execute
0 —Axis IntFos —D132

M0 —{ SpeedMade InFeed —M2&
M21 —{FosMode Dome —M2T
MzZ2 — IntHum Bu=y —M30
M3 — IntEdge Aborted —M31
D116 —Direction Error —M32
M24 — FurMode ErrorID [—D134

MEE — WindowOnly

500. 0000 — FirstFosition
1000. 000 —| LastFosition

D115 —Fositien

D120 | Veloei tawr

D122 — hecceleration

D124 —|Deceleration

D126 — Jerlk

D125 — FeedFPos

D130 — FeedVeloei tar

Timing diagram
e When the relative positioning, absolute positioning mode is selected, no interrupt signal is triggered and ErrorMode =
FALSE.
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Busy
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Aborted

Error
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e When the relative positioning, absolute positioning mode is selected, there is an interrupt signal.

Execute

Dane

Busy

Filter Delay

1

Infeed

Aborted

Error

Interrupt
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Speed
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graph

A J
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e Sclect the speed mode, no interrupt is triggered, and after running for a period of time, it is interrupted by MC_Stop

command.

Execute

I
I
I
Done !
I
i
i

Busy

Infeed

Aborted

Error

Trigger
the stop command

Speed

change

graph /
I

e Sclect the speed mode to trigger the interrupt.

v

Execute
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Busy

Filter Delay
1 -
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Aborted

Error

Interrupt

I

I
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I
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I

I

I
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|
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!

I

!
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|

I

input !
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® The command failed while running.

Execute

Done
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Busy

Infeed

Aborted

Error

ErrorlID

m
4.3.20 MC_Halt (Pause commmand)
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 Axis 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/'W 0x0~0xfftf Error ID

Description of functions and commands
This command is used to implement the pause function of the bus EtherCAT bus axis or the local pulse axis, and the

command is valid on the rising edge.

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

The same function as the STOP instruction when pausing for a non-positioning instruction.

When pausing 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 motion of

positioning.

Program examples

The pause motion function is implemented by using the 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 Axis_0 continue to walk and position the movement at the set speed.

Hods Eable
w3000 MC_Fower
—— |————————Enable
00— hxis Statns —M3001
Busy [—M3002
Error —M3003
ErrorID —D3000
Absolute Motion
" MC_Movesbzolute
— | {1 Execute
00— hxis Dlone —M126
MiZE —Spacdode Busy —MLIZ7
01046 —Direction fborted —M130
500, 0000 — Position Error —M131
01048 —YVelooity ErrorID (—D1056
01050 — heeeleration
01052 —Deceleration
01054 — Jerk
Pause command
w7 MC_Halt
— ——{4+}+———Execute
0— Axis Tlone —N40
Busy [—M41
fhorted —M42
Error —M43
ErrorID —D2000

Timing diagram

o After the positioning is called, the MC Halt command is triggered.
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Execute

Done

Busy

Aborted 1

Error

Speed change |
graph

[
>

e After triggering the MC_Halt command, the recall of the speed command interrupts the execution of the MC Halt

command.

Execute

Done

Busy

Aborted

Error

Speed charge Call MC-MoveVelocity command

graph

 J

o During the execution of the MC Halt command, a failure shutdown occurred.

108 / 324



VEICHI

DRIVE FOR EVER

Execute

InVelocity

N RElRS

[] veicHL.com

(’@ 400-600-0303

Busy

Aborted

Error

4.3.21 MC_SyncTorqueControl (Synchronous torque control command)

Drawing Block:
MC_SyncTorqueControl
— Execute
— Axis InTorque —
— TarTorque Busy|—
—Velocity 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 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, Torque arrival
FALSE sign:
The output is
valid when less
than 5%.

109 / 324




VEICHI {1l s O vecncon (@

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

OouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts

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

ouT ErrorID WORD | D/R/'W 0x0~0xfftf 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 axes. The
rising edge of the command is valid and the dummy axis mode is not supported.

This command can only be called if the axis is switched to the enable state using the MC_Power command.

The torque command requires drive maps 0x6040,0x6041,0x6060,0x6061,0x6071,0x6077,0x607f for the PDO to work,
otherwise it reports a fault.

This command uses 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 and sends them to
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 is directly
discarded, the actual torque of the drive is subject to configuration

The maximum positive and negative torque limits set in the parameters

Speed control in torque mode For Veichi Servo Drive, if 0x607f is mapped in the axis parameter, this command limits the
maximum speed of the 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 them to
0x607f via PDO.

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

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

1. The maximum speed of the servo motor can be limited by 0x607F.

2. 0x607F can be configured into PDO

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

Stop control in torque mode

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

command.

4.3.22 MC_ ReadActualTorque (Read the actual torque command)

Drawing Block:
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MC ReadActualTorque

— Enable
— Axis Torque |—
Valid|—
Busv |—
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 Valid
name/axis
number
ouT Torque REAL D/R/'W Positive Current torque
/Negative
Number/0

ouT Valid BOOL M/S TRUE, Valid flags
FALSE

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

ouT Error BOOL M/S TRUE, Error Flag
FALSE

ouT Error ID WORD D/R/W 0x0~0xffff 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 signal is valid and Torque 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 the EtherCAT bus axis PDO is not configured with 0x6077 command error.

Timing diagrams
Omit
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4.3.23 MC_FollowVelocity (Motion speed overlay command)

Drawing Block:
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, Speed type OT type, | Enable
FALSE 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, Reach the target
FALSE speed flag
ouT Busy BOOL M/S TRUE In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE Execution interrupts
FALSE
OouT Error BOOL M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/'W 0x0~0xffff | Error ID

Description of functions and commands

This command is level valid and overlay speed on the original continuous motion.

This command can be used for discrete_motion, continuous_motion and synchronized _motion states.
Program examples

The motion speed overlay function is implemented by the following routine.

1. Enable axis Axis 0 after setting MO to ON.

2. Set M5 to ON Rear Axle Axis_0 run at S5Unit/s.
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3. Set M4 to ON and superimpose the speed of the rear axle Axis 0 to (5+10) Unit/s operation.

Asix Eable
- WMC_Fover
— t Enable
0— hxis Status —M100
Busy —M101
Error —MI10Z2
ErrorID —D100
Speed Movement
- ME_MoveVeloci ty
— | {4} Execute
0— fxis InV¥elocity —MIGL
MIE0 — SpeedModa Busy —M1E2
5. 0000000 — Veloeci ty Aborted —MIG3
D172 — hcceleration Error —M154
D174 —Deceleration ErrorID —DI17S
D176 —| Jerk
Speed stacking command
e MC_FollowVeloeolty
—— b Execute
00— hxis Inveloolty[—Midl
M40 — Speedlode Busy —M14Z
10. 000000 — ¥eloel tw Aborted —M143
D162 —{ Acceleration Error [—M144
0154 —{Deceleration ErrorID (D158
D166 — Jerk

4.3.24 MC_ReadDigitallnput (Read digital input command)

Drawing Block:
MC_ReadDigitalInput

—{ Enable
— Axis 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 number | Enable
Valid
ouT DIStatus | DWORD | D/R/W The status of the digital

input terminals, in
accordance with the
standard format of the
402 protocol, is defined
as follows: Bit0 -
reverse limit signal;
Bitl - forward limit
signal Bit2 - origin
signal;  Bit3~31 -

Custom

ouT Done BOOL M/S TRUE, Finish flag
FALSE

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

ouT Error BOOL M/S TRUE, Error Flag
FALSE

OuUT ErrorID WORD D/R/W 0x0~0x ftff Error ID

Description of functions and commands

This command applies 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 used to 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
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4.3.25 MC_Linear (Linear interpolation command)
Drawing Block:
MC_Linear
— Execute
— AxisNumber Jerk |—
— Axis Done [—
— SpeedMode Busy [—
— PosMode Aborted [—
— Position Error—
— Velocity ErrorID|—
— Acceleration
— Deceleration
Command list format
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/R/'W An array of axis
0~71 (2~8 group) .
names/axis
numbers
IN SpeedMode | BOOL M/S TRUE,FALSE Speed Type:
Type 0T, Type 1S
(default FALSE) | 0o P
IN PosMode BOOL M/S TRUE,FALSE Location mode:
0 relative, 1
(default FALSE)
absolute
IN Position REAL D/R/W Positive/Negative An array of
Number/0 target locations
(2~8group)
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
Acceleration)
IN Jerk REAL Constant/D/R/W | Positive Number Speed step
OUT Done BOOL M/S TRUE, Finish stopping
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
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FALSE

OouT Aborted BOOL M/S TRUE, Execution
FALSE interrupts

ouT Error BOOL M/S TRUE, Error Flag
FALSE

OouT ErrorID WORD D/R/W 0x0~0xfftf Error ID

Description of functions and directives

MC MoveLinear command is used to control the axis linear interpolation 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 this command during single-axis motion (e.g. point movement, torque control, return, stop, etc.) is invalid.
After triggering this command, the single-axis PLCOpen state machine is in synchronous motion mode, and the single-axis
motion command cannot be interrupted during the movement, and the single-axis PLCOpen state machine enters the
StandStill state after the interpolation curve is completed, and the single-axis motion command can be executed at this time.
Parameter description

Velocity indicates the target speed of the interpolator, such as two-axis interpolation, the single-axis running speed can be

calculated using the following formula:

Sngeaxs  — Single axis running distance
running speed
\/( sl 2 A2
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 of the interpolated 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 are supported.

Timing diagrams

Call a line interpolation command to interpolate in the X axis (Axis0 axis) and Y axis (Axisl axis).
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Execute

Done

Busy

Aborted

Error

K-axis
welocity
graph

W-astis
welocity
graph

Track map

|

Example of a program:

This routine uses relative positioning to position the x-axis and y-axis (50, 80).

Set the target speed to 5Unit/s, you can monitor the single-axis speed and single-axis end position.

Linear interpolation setting

SHO
—
Manitored
operating
position

Fmoy  B0.00000  D&OO
position
[ EMOY  §0.00000  D&02
position

Dila

Dii7

0-aris target

]
K35

1

1-axis target

1

Axis number of 0-axis

1

Axis number of 1-axis

Execute

D116 — Axis
Axis number of 0-axis

M07T —{FozMode
D500 — Position
0-aris target position
1106 — Yelocl ty
Target speard

D112 — Jerk

n MC_Linear

2 — i sHumber

M106 —{ Speedilode

D108 — hcceleration

D110 — Deceleration

Done —M108
Busy —M109
Aborted —M110
Error —Miil

ErrorID—Dii4d

400-600-0303

—I11g
—I1z0
Mz
—MiL3
—Mi14

—D01z2

M0 MC_ReadFosition
— | Enable
| Monitored
operating | 0 —{hxzis ActPosition
position
CmdPosition
Valid
Buzy
Error
ErrorID
MC_FeadPosition
——Enable
1 —hxis ActPosition
CmdFosition
Valid
Buzy
Error
ErrorID

—D124
—D1Z&
—Mi1E
—Ml16
—MiLy

—Iiz8
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Single-axis speed and single-axis end position monitoring:

MC_EeadVelocity
Enable

k@ 400-600-0303

1 —hxis hothrisSpeed

D206 4. 239552

InterpSpeed
Valid

Busy

Error

ErrorID

— D205 5. 000000
—Mz03 O
—M204 OF
—Mz085 OFF

—D2100

Interpolation curve monitoring:

MC_EeadPosition

MC_ReadVeloeit Sho
LR — Enable
Enable ‘Monitorad
i 0 — Axd
0 —{Axiz l Aot sSpeed | 1200 7 649555 I mq:ela_hng 1=

AetPosition—D118 B0, 00000

| cndFosi tionf—D120 50, oooo |

InterpSpeed —D202 5. 000000
Valid [ —M200 OF
Busy —M201 OF
Error —Mz0Z OFF
ErrorID|—D204 0 Er

Valid|—Mi12 08
Busy—MLI13 0H
Error —M114 OFF

rorID —ID122 0

MC_EeadPosition
Frnable

1 —{hxis HhotFos

ition[—D124 784. 01897

ICmd.Pos

ition[—D126 0. UDUDDI

Er:

Valid|—MI15 08
Busy—Ml16 0H
Error —M117 OFF

rorID —I125 0

- [} X

Sampling
el (ms)

B ——

(0]
o

el
7 AXiS 1=

Display
plane
® xy plane

67|

58

" ZX plane
€ ¥Z plane

Axis d

setting
[v Automatic
adjustment

[+" Equal Ratio

Reset Range

31

Component
Write

Address:

22

[

Value!INT

=

ﬁ
Write

AxisO

-50

Clear Tracks)

23 -14 4

35

44 54

Exporting dali

Axis name Channel name
X D120

Y D126

Element Type| Coordinate axis minimum  Coordinate axis maximum

REAL

REAL

-10000

—10000

4.3.26 MC _Circle CW (Clockwise circular arc interpolation command)

Drawing Block:
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MC_Cirele_CW
— 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 AxisX WORD | Constant/D/R/W | 0~71 X axis name/axis | 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:
( 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 center
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/Negative | 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
Acceleration)
IN Jerk REAL | Constant/D/R/W | Positive Number | Speed step
ouT Done BOOL | M/S TRUE, Finish stopping
FALSE
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 0x0~0xfftf Error ID

Description of functions and commands

MC _ Circle  CW command is used to control the axis circular arc interpolation function, and the rising edge is valid.

On the specified plane and the circular arc determined by the center or radius, the workpiece is processed in a clockwise

circular arc at the feed rate set by the parameter Velocity.

A. Selection of interpolation type

1. PosType=0 represents circular arc interpolation based on the relative center.

Assuming the current axis position is (200500), you want to draw the circular arc shown in the following figure:

Programming:

The relative center mode is adopted, and the track target adopts the relative address, which refers to the distance of X and

Start (200, 500)

Center of circle( 600, 500)

End (600, 100)

0,0

Y axes during the movement from the current position to the target.
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The displacement of the end point relative to the starting point in the above figure is (400, - 400), and the displacement of

the circle center relative to the starting point is (400, 0).

Juds Eable
m MC_Fower
— Enable
0 —hxis Status —MNI00 OF
Busy —MI01 OF
Error —MI102 OFF
ErrorID—D1000
MC_FPower
Enabla
1 —|Axis Status —M103 0F
Eu=y —M104 OF
Error —M105 OFF
ErrorID—DI0Z10
G : 7 e
n MC_SetPosition
— Execute
0 — hxis Done —M301 OFF
Z00. 0000 D306 — Fosition Busy —M30Z2 OFF
OFF M300 —Made Error —M303 OFF
ErrorID —D3000
MC_SetFosition
Execute
1 —hxis Done —M305 OFF
500, 0000 D305 —Fosition Busy —M306 OFF
OFF M304 —|Mode Error —M307 OFF
ErrorID —TI3020
Clockwise arc mterpolation
n MC_Circle CW
— {+1 Execute
0 — Axisk Dlone —M107 OFF
1 —{Ax1s¥ Busy —M10S OF
OFF M1006 — SpeedMode Aborted —M109 OFF
00104 —FosType Error —MLL0OFF
400, 0000 D106 —{ Fos1tionk ErrorID —ID12410

—400. 000 D103 —{ Fositiont

400, 0000 0110 —
0. 000000 0112 —
5. 000000 D114 —
SO0, 00000118 —
500, 0000 D115 —

0. 000000 D120 —

MiddFosition X
MiddPosition ¥
Velooity
heceleration
Deceleration

Jerk
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Circular arc interpolation track monitoring:

944

[] veicHL.com

&@ 400-600-0303

T T~

767

— O X
Sampling
oycle T (mS)

[0

Display
plane

@ XY plane

" ZX plane

Yz plane

O

Start

41

A4

Center of circle )

End

<>/

56
-206 -45 116 278

Axis name  Channel name

Xl D202

il D208

439 600

761 922

1084 1245

Element Type Coordinate axis minimum Coordinate axis maximum

REAL -10000

REAL -10000

10000

10000

140¢

Axts

setting
v Automatic
adjustment

¥ Equal Ratio
Reset Range
Component

Write
Address:

ValuelINT +]

Write

Clear Tracks

Exporting dalﬁ

2
Importing Data

o 3

fe]

2. PosType=1 represents circular arc interpolation based on the absolute center.

Trigger !elungsﬁ

If you still draw an circular arc with PosType=0, you only need to change PosType to 1. The track target uses an absolute

address, which refers to the absolute position coordinates of the target position on the X and Y axes. Other programs remain

unchanged, and the interpolation command program is changed as follows:

MC_Circle CW

M1
il {11

0—
-

OFF M1006 —

1 D104 —

600. 0000 D106 —
100. 0000 D108 —
600. 0000 D110—
500. 0000 D112—
5. 000000 D114—

500. 0000 D116 —

500, 0000 D118

Execute

AxisX Done
AxisY Busy
SpeedMode Aborted
PosType Error
PositionX ErrorID
PositionY

MiddPosition X
MiddPosition Y
Velocity
Acceleration
Deceleration

Jerk

—M107 OFF
—M108 OFF
—M109 OFF
—M110 OFF

—D124 0

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

3. PosType=2 means the circular arc interpolation is performed according to the point passing through the relative circular

arc .

Assuming the current axis position is (200200), you want to draw the circular arc shown in the following figure:
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. Passing
e =2 © (600, 200)
Start (200, 200) " position

v

(0,0) X

Programming:
The mode of passing a point on a relative circular arc is 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).

Axiz Eahle
M MC_FPower
{ | Enable

0—hxis Status —MN100 OF
Busy —M101 OF
Error —MI10Z OFF

ErrorIDl —D1000

MC_FPower
Enable

1 —{hxis Status —MN103 OF
Busy —M104 OF
Error —MI10E OFF

ErrorID —DI10Z 0
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Current position setting
ne MC_SetFosition
—+1 Execute
0 —hxis Done [—M301 OFF
200, 0000 D306 — Position Bus=y [—M302 OFF
OFF M300 — Mode Error [—M303 OFF
ErrorID —D3000
MC_SetFosition
Execute
1 hxis Done [—M305 OFF
200, 0000 D303 — Fosition Bus=y [—M305 OFF
OFF M304 —{Mode Error —M307 OFF
ErrorID —D30Z2 0

200, 0000 D10E —
400, 0000 D110 —
0. 000000 D11E —
10, 00000 D114 —
BO0. 0000 D116 —
BO0. 0000 D118 —

0. 000000 DLED —

Fosition?

MiddFozition X

MiddFozitieon ¥

Veloei ty

hoceleration

Deceleration

TJerk

M1 MC_Cirele CW
i {41 Execute
0 —hxisX Done —M1OT OFF
1 —{hxisY Busy —M103 OFF
OFF M1006 — Speedlode Aborted —MLO9 OFF
20104 — FasTyvpe Error —M110 OFF
Z00. 0000 D106 — Fosi tiend ErrorID —D124 0

Circular arc interpolation track monitoring:
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ot VEICHI-Shirstesni(v1.0.1)
4

389

367

344

322

o

Target position

Yl 300

278

256

233

211 b

‘ ‘ Start position ‘ ‘ ‘ 3 ‘
189 -
98 138 179 219 260 300 340 381 421 462 502
Xl

Axis name  Channel name Element Type Coordinate axis mi Coordinate axis
peil] D202 REAL -10000 10000
Yél D208 REAL -10000 10000

- ] X

Sampling
Cycle  (83)
[0
Dsplay
pane
@ XY plane
(" 2 plane
" Yz plane
Axs coordinate
v Astematic
adpustment
¥ Equal Ratio
Reset Range
Component
Write
Address;

Value/INT =]

Write ‘

Clear Tracks

Exporting d-l{

Importing Data

Trigger settings

4. PosType=3 means the circular arc interpolation is performed according to the point passing through the absolute

circular arc.

If you still draw an circular arc with PosType=2, you only need to change PosType to 3. The X axis target position, Y axis

target position, X axis circular arc passing point coordinates, and Y axis circular arc passing point coordinates are absolute

cordinates.other programs remain unchanged, and the interpolation command program is changed as follows:

400, 0000 010§ —
GO0, 0000 0110 —
200, 0000 D112 —
10, 00000 D114 —
500, 0000 D116 —
500, 0000 D118 —

0. 000000 D120 —

Fositiony
MiddPosition
MiddFosition
Velooity
Acceleration
Deceleration

Jerk

il MC_Circle CW
—I |+ Execute
0 —AxisX Done —M107 OFF
1 —{hxisl Bus=y —M103 OFF
OFF M1006 —Speediode Aborted —M109 OFF
30104 —FPosType Error —M110 OFF
400, 0000 D106 — Fositiond ErrorID—Di2410

The track monitored by interpolation is the same as when PosType=2.
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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 ¥
— Velocity
—{Acceleration
—{Deceleration
— Jerk
Command list format
Input/Output | Name Data Applicable (soft | Range Description Enable
Type components)
IN AxisX WORD | Constant/D/R/W | 0~71 X axis name/axis | 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:
(defaultFALSE) | Type OT, Type 1S
IN PosType WORD | Constant/D/R/W | 0~3 (default 0) Location Type:
0 relative to the
center of the circle
1 Absolute center
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 position
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
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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, Finish stopping
FALSE
OUuUT Busy BOOL | M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL | M/S TRUE, Execution
FALSE interrupts
ouT Error BOOL | M/S TRUE, Error Flag
FALSE
ouT ErrorID WORD | D/R/W 0x0~0xfftf 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 on the specified plane and on the circular arc determined by the center or radius

of the circle, at the feed rate set by the parameter Velocity.

e Interpolation type selection

1. PosType = 0 represents counterclockwise circular arc interpolation according to the relative circle center.

Suppose the current axis position is (600, 100) and wish to draw the circular arc as shown in the following figure:

v 4
cew
End (200, 500)
Center of circle’ /% 200
Start (600, 100)
(0,00
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MC_Power

M Eable
]
— Enatle

0 —hxiz Statu= —MI00OH
Busy —M101 OH
Error —M102 OFF

ErrorID —D1000

MC_Fower
Enable

1 —|hxis Statns —MI03 OH

Busy —M104 OH

Error —MI10E OFF
ErrorID —DI102 0

Program programming:
Using the relative circle center mode, the displacement of the end point with respect to the starting point is (-400, 400)

and the displacement of the center of the circle with respect to the starting point is (0, 400).

w MC_SetFosition
——tt Execute
0 —hxis= Done —M301 OFF
GO0, 0000 D306 — Fosition Busy [—M30Z OFF
OFF M300 —{Made Error —M303 OFF
ErrorID[—D3000
MC_SetFosition
Execute
1 —hxis Dlone —M3085 OFF
100, 0000 D308 — Fositien Busy [—M306 OFF
OFF M304 —{Made Error —M307 OFF
ErrorID[—D3020
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0. 000000 Da0s —
400, 0000 D405 —
10, 00000 D410 —
500, 0000 D412 —
500, 0000 D414 —

0. 000000 D418 —

MiddPosition X
MiddPosition ¥
Velooity
hoceleration

Deceleration

Jerk

ise circular interpolation
n MC_Circle CCW
—t {1 Execute
0 — hxisk Done —M401 OFF
1 —AxisY Busy —M40Z OF
OFF M400 — SpeedMode Aborted —M403 OFF
00400 — FasType Error —M404 OFF
—400. 000 D402 — Fositiend ErrorID —I4150
400, 0000 D404 — Fositient

Circular arc interpolation trajectory monitoring.

(.@ 400-600-0303

T T~

767|

¥ Equal Ratie

. \

Resat Range

41

Start

7
Center of circle )

Component
Write
Address:

[

Vuluti’ INT ﬂ

{
Write

End

()——/

e

Clear Tracks

56'
-206

Axis name  Channel name

X
Y

D202

D208

45

116

278 439

600 761 922 1084

,“ =

1245

Vﬂlamanl 'l‘ypeVCoordlnuu axis

REAL -10000 10000

REAL —=10000 10000

140¢ | Exporting dnﬁ

2
Importing Data

o
o Trigger semngs}

2. PosType = 1 represents the counterclockwise circular arc interpolation according to the absolute circle center.
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If you still draw the circular arc with PosType = 0, then you only need to change PosType to 1, where X-axis target
position, Y-axis target position, X-axis circle center position, Y-axis circle center position are all absolute value

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

T o S — Ea— e

e MC_Circle CCW
—it {1 Execute
0 — hxisX Dllone —M401 OFF
1 — hxis¥ Busy —M40Z2 00
OFF M400 — Speediode Abor ted —M403 OFF
1 0400 — FosType Error —M404 OFF
200, 0000 D402 — Peositioend ErrorID —D4150

500, 0000 D404 — Pesitiont

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

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 counterclockwise circular arc interpolation according to the points passing on the relative

circular arc.

Target position (400, 400)

Passing . .
5 2(600, 200)
Start (200,,200) position

0,0 X

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

Program programming:

Using the mode of passing through points on the relative circular arc, the displacement of the target position with respect
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to the starting point is (200, 200) and the displacement of the passing point with respect to the starting point is (400, 0).

w MC_SetPosition
— 11 Execute
00— hxis Done —M301 OFF
200. 0000 D306 —Position Busy [—M302 OFF
OFF M300 — Made Error —M303 OFF
ErrorID —D3000
MC_SetFosition
Execute
1 —{hxis Deone —M305 OFF
200. 0000 D308 —Position Busy [—M306 OFF
OFF M304 —Made Error —M307 OFF
ErrorID—D302 0
Mxdis Eable
m MC_FPower
— Enable
00— Axisz Statns —M100 0K
Busy —M101 OH
Error —MI102 OFF
ErrorID —D1000
MC_Fower
Enable
1 —hxis Status —ML03 O
Bu=y —MIiO4 O
Error —MLOE OFF
ErrorID —D10Z 0

MC_Cirele CCY

N3
—1 |4} Exeoute
0 — izl Done —M401 OFF
1 —hxi=l Buzy —M40Z OFF
OFF M400 — SpeedMode Aborted —M403 OFF
2 0400 | FosType Error —M404 OFF
200. 0000 D402 —| Fosi t1ond ErrorID —D4150

200, 0000 D404 — Fositiond

400, 0000 D406 —MiddPezition X
0. 000000 D403 —MiddPesition ¥
10, 00000 D410 — Welooi ty

EO0. 0000 D412 — heceleration
500. 0000 D414 — Deceleration
0.000000 D416 — Jerlk
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Circular arc interpolation trajectory monitoring:

422

[] veicHL.com

&@ 400-600-0303

End

244

——0

Display

plane
@ Xy plane
(" 7X plane
(" ¥Z plane

Axts coordinate
selting
[¢ Automatic
adustment
[ Equal Ratio
|
Reset Range

Passing Points

111

-22

\\—_——/

4 76

Axisname  Channel name
X D202

& D208

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

circular arc.

157 238

319 400 481

Element Type'Coordmata axis minimum Coordinate axis maximum

REAL -1

REAL -1

562

0000

0000

643

10000

10000

724

804

o

4
Importing Data

[«
P
Write
Address:

Value INT L]

Write J

Cloar Trac hJ

Exporting dalﬁ

Trigger settings

If you still draw the circular arc with PosType = 2, then you only need to change PosType to 3, where X-axis target position,

MC_Cirele CCW

M3
i—— {4+ Execute
0 —hxisX Done
1 —{huis¥ Busy
OFF M400 —{ SpacdMode fborted
3 D400 —FosType Error
400, 0000 D402 —Fositiond ErrorID

400, 0000 D404 —Fositiont

GO0, 0000 D406 —MiddPosition X
200, 0000 D408 —|MiddFesition T
10, 00000 D410 — Veloci ty

500, 0000 D412 — Aceeleration
500, 0000 D414 —Deceleration

0. 000000 D416 — Terk

—M401 OFF
—Md0z OF

—M403 OFF
—M404 OFF

D418 0

Y-axis target position, X-axis circular arc passing point coordinates, and Y-axis circular arc passing point coordinates are

all absolute value coordinates. Other procedures remain unchanged, and the interpolation command procedure is changed

to the following:

The interpolated monitored trajectory is the same as when PosType = 2.
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4.3.28 MC_MovevelocityCSV(Speed command basing on adjustable CSV pulse width)

Drawing Block:
MC_MoveVelocityCSV

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

Command list format

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 FALSE) | type, 1S type
IN Velocity REAL Constant/D/R/W Positive Number Target speed
IN Acceleration REAL Constant/D/R/W Positive Number Acceleration
IN Deceleration REAL Constant/D/R/W Positive Number | Deceleration
( Default
Acceleration)
IN Jerk REAL Constant/D/R/W Positive Number Speed step
IN PulseWidth Word BEH/D/R/W 1-9999 Pulse width in
(Default: 5000) 0.01%
ouT Invelocity BOOL M/S TRUE,FALSE Reaching the
target speed
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 ErrorID WORD D/R/W 0x0~0xffff Error ID

Description of functions and commands

This command controls the bus-type servo axis using the cyclic synchronous velocity (CSV) mode, which puts the axis'

PLCOpen state machine in Continuous Motion mode, with the same 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 shaped data in the object dictionary 0x60FF, where the target speed is increased or decreased according to

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

400-600-0303

Note that when this instruction is called, the MC MoveSuperlmposed 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_0 after setting MO to ON.

2. Set M1 to ON Rear Axle Axis 0 run at setting speed.

m MC_Fower
1 Enable

00— hxis Status —M100 O
Buzy —MI01 O
Error —MI0Z OFF

ErrorID—D1000

m MC_Move¥eloci tyCSY
i {4} Execute
00— hxis Invelocity —M104 OFF
OFF M103 — Speedfode Busy —M108 OFF
5. 000000 D0 — Veloel ty Aborted —M106 OFF
1000000 D2 — Aceeleration Error —M107 OFF
100.0000 D4 — Deceleration ErrorID —D1020
0. 000000 D6 — Jerk
105 —{FPulseWidth

4.3.29 MC_SyncMoveVelocity (Synchronous speed control command basing on adjustable CSV pulse

width)
Drawing Block
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 Axis WORD Constant/D/R/W | 0~63 Axis name/axis | Enable
number
IN Velocity REAL Constant/D/R/W | Positive The target speed
Number
IN PulseWidth Word Constant/D/R/W 1-9999 Pulse width ,the unit is
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( Default : 0.01%.
5000)
OuT Invelocity BOOL M/S TRUE, Reaching the target
FALSE speed flag
OuT Busy BOOL M/S TRUE, Running sign
FALSE
ouT Aborted BOOL M/S TRUE, Execution interruptions
FALSE
OuT Error BOOL M/S TRUE Error flag
FALSE
ouT ErrorID WORD D/R/W 0x0~0xffff Error ID

Description of functions and commands

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

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 to 32 shaped data into the object dictionary 0x60FF.

This command allows the axis speed to be modified in real time in the program without re-triggering. The modified speed
has no acceleration or deceleration process and is directly converted to pulse units and written into 0x60FF.

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

Enable

1
1
InVelocity :
1

Busy

Call MC_Stop
Aborted

Error

1
1
1
1
1
!
Velocity !
1
|

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

during running.

135 / 324



VEICHI {1l s

1. Enable axis Axis_0 after setting MO to ON.
2. Set M2 to ON Rear Axle Axis 0 run at setting speed

] MC_Fower
il Enable
0—Axis Status —M100 OH
Busy [—MI101 O
Error —MI0Z OFF
ErrorID|—Di000
w MC_SyncMoveYeloci ty
il Enable
0— Axis Invelocity
5. 000000 D10 — Velocity Busy
1112 —{Ful=zeWidth Aborted
Error
ErrorID

—Mii0 0w
Ml 0w
—M112 OFF
—M113 0FF

o104 0

4.3.30 MC_MoveThreeDimensionalCircular (3D circular arc interpolation command)

Draw Block

Command list format

— Execute

— AxisX

— Axist

— AxisZ
—Speedcde

— PosType
—{Fozitiond
—{Fosition¥
—{Pozition?
—{MiddFosition X
—MiddFasition ¥
—{MiddFosition Z
—Welooity

— Acceleration
—{Deceleration

— Jerk

MC_MoveThreelimensional Ciroular

Dlone
Buzy
Aborted
Error

ErrorID

Input/Output Name Date Applicable (soft | Range Desription Enable
Type components)
IN AxisX WORD Constant/D/R/W | 0~63 X axis name/axis | Execute
number
IN AxisY WORD Constant/D/R/W | 0~63 Y axis name/axis
number
IN AxisZ WORD Constant/D/R/'W | 0~63 Z axis name/axis
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number
IN SpeedMode BOOL M/S TRUE,FALSE Speed type.
( DEFAULT | 0 T-type, 1 S-type
FALSE)
IN PosType WORD Constant/D/R/W | 0~1 (Default 0) Position Type.
ORelative position
1 Absolute position
IN PositionX REAL Constant/D/R/W | Positive/Negative | X axis target position
Number/0
IN PositionY REAL Constant/D/R/W | Positive/Negative | Y axis target position
Number/0
IN PositionZ REAL Constant/D/R/W | Positive/Negative | Z axis target position
Number/0
IN MiddPosition | REAL Constant/D/R/W | Positive/Negative | Position on the X-axis
X Number/0 circular arc
IN MiddPosition Y | REAL Constant/D/R/W | Positive/Negative | Position on the Y-axis
Nuer/0 circular arc
IN MiddPosition Z | REAL Constant/D/R/W | Positive/Negative | Position on the Z-axis
Number/0 circular arc
IN Velocity REAL Constant/D/R/W | Positive Number Target speed
IN Acceleration REAL Constant/D/R/W | Positive Number Acceleration
IN Deceleration REAL Constant/D/R/W | Positive =~ Numeber | Deceleration
( Degault
Acceleration)
IN Jerk REAL Constant/D/R/W | Constant Speed step
OuT Done BOOL M/S TRUE, Finish Stopping
FALSE
OuT Busy BOOL M/S TRUE, Running flag
FALSE
OuT Aborted BOOL M/S TRUE, Execution interruption
FALSE
ouT Error BOOL M/S TRUE, Error flag
FALSE
ouT ErrorID WORD D/R/'W 0x0~0xftff Error ID

Description of functions and directives

MC_MoveThreeDimensionalCircular command is used for 3-dimensional 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 parameters set the target
and intermediate points, from three points to determine the circular arc, and realize the spatial circular arc interpolation

motion, the coordinates are three-dimensional coordinates, at least three axis need to move along the X-axis, Y-axis and Z-
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axis respectively.

Example of program:

Set the 3-dimensional circular arc passing through the point (100,100,150), the target position (200,0,50), and the target

400
300
200

100

speed 30.

Axis cnable
o MC_Foner
1 Enable
0 —hxis Status —M100 0¥
Fusy|—
Error f—
ErrorID —D1000
MC_Foner
Enable
1 — Axis Status [—M101 0§
Fuzy|—
Error —
ErrorID —DI020
MC_Power
Enable
2 —hxis Status [—M102 08
Fusy |—
Error f—
ErrorID[—D104 0
Parameter setting
am
1 { ROV 200. 0000 1200 1
Initial aperating pulse position X-axis target position
ROV 0.000000 1202 1
Y-axis target position
OV 501 00000 204 1
Z-axis target position
ROV 100, 0000 1206 1
Point on X-axis arc
RV 100. 0O0O D208 1
Point on Y-axis arc
ROV 150. 0000 1210 1
Poin
OV 30.00000 1212 1
Target speed
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200. 0000 1200 — Posi t onk
X-axis target position
0000000 D202 — Posd 1 onlf
Y-axis target position
50, 00000 1204 — Posi ti onZ
Z-axis farge! position
1000000 D206 — Wi ddPosition X
Point on X-axis arc
100. 0000 D208 — Wi ddPosition T
Point on Y-axis arc
1500000 0210 — Wi ddPosition Z
Point on X-axis arc
0. 00000 1212 — Vel oei ty.
1000000 0214 — Acceleration
Acceleration
500, 0000 1216 — Deceleration
Deceleration
5000000 0218 — Jerk
Speed step

Three-di arc
n W MoweThe selinensi onalCircular
- Exeeute
0 —f Axi =i Done —M20Z DK
Comfpletion flag bit
1 — huist Busy —M203 0FF
Running flags
2 — AxizZ Aborted —|
Executiqn interruptions
OFF 200 — Speedilode Error |
Speed type Wrong flag
00221 —PosType ErrorID —D220 10
Location. Error Codes

Axis position reading

T Readbomt tion
- Enable
‘Monitor operaing position
0 —{hsis AotPosi ti o [~ 1300 0, 000000
CndPosi £ o [~ 1302 200, 0000
validl—
Busy[—
Brror |—
BerorTD|—
T Realbonition
Enable
1 —{xis AotPosi tion [—0304 0, 000000
CndPosi o [—1306 0, 000000
valial—
Busy [~
Brror|—
EererTD—
W Fealosi tion
Enable
2 {mis AotFosition [—1808 0, 000000
CndFosi tion [—0810 50 00000
validl—
Busy[—
Error|—
Terwrld [~
2, VEICHI Track Monitoring Software (V1.0.1) - @ x
16
9]
a9
% %
o
Y s /
f
4| 1
i Ve BT
2
Wi
!
v
| Clar ks
4
N\ d .
% W 0 @ = 0] T 3 = = 7
g
e [ p———— = — it
% REAL 10000 10000 o —
. 2305 e 1m0 1000 °
: bs10 e 100 10000 o tum
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XZ plane

i VEICHI- Track Monitoring Software (V1.0.1)

HERS

[] veicHL.com

- o X
Sumpling period ()
1
142]
125 \
N \
\ JR————
i —
il I e
\ & i
) \ Reset range
v Campoocn wrng
Ads:
58 |
Valne: INT v
4
|
Woie i
2|
Cle trcks
8
Exporing dea
3 = 2 7 = o 3 6 ) 0 2
% tgarieg dua
Axis name Chuand rame Compoeni v Cocedimtc s minimmm Coordame sis maximum e
T
% o302 R 10000 10000 o
v 1306 REAL 10000 10000 °
2 0310 REAL -10000 10000 o =
i VEICHI- Track Mositaring Software (V1.0.1) - o X
Sampling peiod ()
1
0
125
109
2
i Campuoat writing
Adon:
5
Vatue{ VT ¥
d
«
Wit
2
Clsrrcks
o
Expuctng s
1 % ] 2 W O] ® 26 & 0 28
P———
X
Axis e Chunnet rame Component type  Cosedinate s miniman Cocedmte sis maximum o
g
% o3 REAL 10000 10000 o
v 0306 REAL -10000 10000 o
D310 REAL -10000 10000 o K8

4.3.31 MC_MoveSpiral (Helical interpolation command)

Drawing Block

MC_MoveSpiral

— Execute

— AxisK Done
— Axi=¥ Busy
—{AxisZ Aborted
— SpeedMade Error
— FosType ErrorID
— Lap=

— Fositiond

—{Fosition¥

—{FositionZ

— Cend

— Cenl

— Velooity

—{Acceleration

— Deceleration

— Jerk
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Command list format

Input/Output Name Data Applicable (soft | Range Description Enable
Type components)
IN AxisX WORD Constant/D/R/W | 0~63 X-axis name/axis | Execute
number
IN AxisY WORD Constant/D/R/W | 0~63 Y-axis name/axis
number
IN AxisZ WORD Constant/D/R/W | 0~63(No such axis | Z-axis name/axis
by default) number
IN SpeedMode BOOL M/S TRUE,FALSE Speed type.
(defaultFALSE) | OT type, 1S type
IN PosType WORD Constant/D/R/W | 0~1 (default 0) Position Type.
0 Relative position
1 Absolute position
IN Laps DWORD | Constant/D/R/W (default 0) Number of revolutions.
Positive or negative is
the direction of rotation
(0 is equal to 1, such as:
n=|La'p's |nisn turns
or less than n turns
greater than n-1 turns)
IN PositionX REAL Constant/D/R/W | Positive/Negative | X-axis target position
Number/0
IN PositionY REAL Constant/D/R/W | Positive/Negative | Y-axis target position
Number/0
IN PositionZ REAL Constant/D/R/W | Positive/Negative | Z-axis target position
Number/0 (No such
axis by default)
IN CenX REAL Constant/D/R/W | Positive/Negative | X-axis circle center
Number/0 position
IN CenY REAL Constant/D/R/W | Positive/Negative | Y-axis circle center
Number/0 position
IN Velocity REAL Constant/D/R/W | Positive Number Target speed
IN Acceleration REAL Constant/D/R/W | Positive Number Acceleration
IN Deceleration REAL Constant/D/R/W | Positive Number | Deceleration
( Default
Acceleration)
IN Jerk REAL Constant/D/R/W | Positive Number Speed step
ouT Done BOOL M/S TRUE, Finish Stop
FALSE
ouT Busy BOOL M/S TRUE, Running flag
FALSE
ouT Aborted BOOL M/S TRUE, Execution interruptions
FALSE
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OuT Error BOOL M/S TRUE, Wrong sign
FALSE
OuT ErrorID WORD D/R/W 0x0~0xffff Error ID

Description of functions and commands

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

This function is a two-axis circular arc interpolation, and then add a vertical two-axis circular arc plane height movement,
and the three axis is the same 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.

o The following figure shows the spiral interpolation circle center in the XY plane, if the Z axis no change amount (Z = 0),

the spiral interpolation running with XY axis two-axis circular arc interpolation.

Z Z
Target point Target point
X. Y. 2 X Y, Z)
! l'aq,_;t P(’_ml ! Target point
' X, ¥ : X, Y2
¥ ¥

T~ Center of circlex, v)
N -

Center of circle
. Center of circle X, Y
Center of cirele (X, ¥) -~

" (S8 ) "
- | - |
Starting point Z 0 Starting point Z=0 Starting point 770 Starting point =0
Counterclockwise (Laps are negative) Clockwise (Laps are positive)

e The 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 two-axis circular arc interpolation

A Z

" Center of circle Ta{ge‘t P?Jf“
(X, Z) Lo

: * o
Starting point Starting point
~0

5 Target point
X, 2 ':\___ X Y, 2

o
Center of circle

Target point
X )

Center of (y, 5 v#0 Center of Target point
circle  p “ircle (X, ) é’\ l;
¥ ¥ " ¥
X X
Counterclockwise (Laps are negative) Clockwise (Laps are positive)

oThe following figure shows the spiral interpolation in the YZ plane, if there is no change in the X-axis (Y = 0), the

spiral interpolation operation with YZ axis two-axis circular interpolation
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S Center of

; . /  Center of B
Target point A cirele y 4, / Target point A circle (y, 2) I'. Targcl_nmm
v &7 + : SRS aPE + e 2
| Center of \
N ! cimlanl - \ “.‘ Y, 2)
N e ’ Target point - Center of
Y, 2) circle
Starting point
Starting point
X X
Counterclockwise (Laps are negative) Clockwise (Laps are positive)

Program example 1

Plane spiral Z = 0 - the radius of the starting point and the end point to reach the center of the circle is not the same

Only set X axis, Y axis, the starting point (0,0), set the center of the circle (200,0), the target position (200,100), the number
of circles 5, the starting point and the end point to reach the center of the circle does not coincide with the radius, then the

execution of 5 circles of the plane spiral arc, the final arrival position (200,100)

Axis enable

™ W _Fonar
1 Enable

0—{#xis Status [—I100 08
Buzy|[—
Error —

ErrorID[—D1000

W _Foner
Enable

1 —|hxis Status [—W101 08
Buzy|[—
Error —

ErrorID[—D10Z0

WE_Fonar
Enable

2—hxis  Status [—ML0Z 06
Busy[—
Error [—

ErrorID[—D1040

&
M
1}

iy MDY & 402 ]
Number of Laps

200, 0000

Initial operating pulse position

ROV 200, 0000 1404 ]
X-axis target position
100, 0000

MOV 100, 0000 406 ]
Y-axis target position
0.000000

ROV 0. 000000 1408 ]
Z-axis target position
200, 0000

FMDV 200, 0000 410 ]
Centre of circle position X
0.000000

ROV 0. 000000 12 ]
Centre of circle position Y
50. 00000

ROV 50. 00000 414 ]
Target speed
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mbe; p:
. 200, 000 D404 —|
X-axis target axis position|
) 10 0 0406 —|
Y-axis target axis position
) 000000 D408 —|
Z-axis target axisposition
20| 0410 —
Centre of circle position X
0000000 n41z —|
Centre of circle position Y
50 0Da1s —
Target speed
500, 0000 D416 —|
Acceleration
500, 0000 D415
Deceleration
5000000 D420 —|
Speed step

WMC_Movebpiral

Execute
horisX

o =¥

hari =T
SpeedMeds
PosType

Lap=
FeositienX
FPosition¥
FPozitionZ
CenX

Ceny
Veloci ty
heceleration
Desceleration

Terk

Done
Busy
Aborted
Error

ErrorID

Spiral interpolation
Laps positive and negative for direction of rotation, positive clockwise, negative counterclockwise
=
o]
L
2]
OFF M400 —|
0 D400 —
5 D402 —
Number of Laps|

—M401 08

—M402 OFF
[—M403 OFF
[—M404 OFF

—D4z2 0

Axis position reading

a0 MC_ReadFosition
3 Enable
Monitor operating position . _
0 —Axis AetFosition — D300 0. 000000
CmdFosition — D302 200, 0000
valid[—
Busy —
Error [—
ErrorID —
MC_ReadFosi tion
Enable
1—{hxis ActFosition —D304 0. 000000
CmdFosi tion — D306 100, 0000
validf—
Busy —
Error —
ErrorID —
MC_ReadFosition
Enable
2 —{Axis ActFosition — D308 0. 000000
CmdFositien — D310 0. 000000
Valid—
Busy [—
Error —
ErrorID —
Curve Monitoring
e VEICHI-Track Monitoring Software (V1.0.1) — %
215
Sampling period (ms)
1
173) =
Display plane
131
o Axis coordinate setting
/ Automatic
% 7 [ adjustment
/ Equal
\ [ proporions
48| f / \ Reset range
yi 6 | Component writing
Address:
38 X
i Value: INT v
78]
/ Write in
120 - /
Clear tracks
-161 ~ z
Exporting data
2N 178 85 8 101 194 287 380 47 566 660
Importing data
X
Axis name Channel name Component type | Coordinate axis minimum Coordinate axis maximum e
settings.
X D302 REAL -10000 10000 o
Y D306 REAL ~10000 10000 o
z 0310 REAL ~10000 10000 ] L
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Program example 2

Reducing spiral Z # 0 - The radius of the starting point and the end point to reach the center of the circle are not the same,
and the 3D effect is conical.

The program starts with setting the relative coordinates, in XY plane mode, clockwise spiral, the starting position of the
spiral is (0, 0, 0), the ending position is (200, 20, 400), the center of the spiral circle is (200, 00, 0), and the target speed is

100 Unit/s for 5 revolutions.

Axis enable
m M _Fower
1 Enable
0 —hxis Status —M100 0H
Busy|—
Error —
ErrorID|—DI000
M _Power
Enable
1 —{hxiz  Status|[—M10108
Busy|[—
Error —
ErrorID [ —D102 0
MC_Power
Enable
Z—dxis  Status[—M10Z 0§
Busy[—
Error —
ErrorID —D1040
3
M
i { iy 13 1402 ]
Initial aperating pulse position Number of Laps
200. 0000
MOV 200. 0000 404 ]
X-axis target position
20, 00000
MOV 20. 00000 1406 ]
Y-axis target position
400. 0000
EMOY 400. 0000 408 ]
Z-axis target position
200. onog
MOV 200. 0000 1410 ]
Centre of circle position X
0. 000000
MOV 0. 000000 1412 ]
Centre of circle position Y
100. 0000
ROV 100. 0000 1414 ]
Target speed
Spiral interpolation
Laps positive and negative for direction of rotation, positive clockwise, negative counterclockwise
w MC_MoveSpiral
i Execute
0 —{ AxisX Done —M401 0F
1 —AxisV Busy —M02 OFF
2 —{AxisZ Aborted —M403 OFF
OFF M400 — Speedilode Error —M404 OFF
01400 —FosType ErrorID —D422 0
. 5 1402 —{ Laps
Number of Laps
200, 0000 D404 — Positionk
X-axis larget posiiion
2000000 D406 — Posi tiont
Y-axis target position
400. 0000 1408 —{ Pesitiond
Z-axis target position
| 200.0000 D410 — Cendl
Centre of circle position X
. 0. 000000 D412 —| Cent
Centre of eircle position Y
100, 0000 D414 — Velooity
Target speed
5000000 1416 — Acceleration
Acceleration
B00. 0000 D418 — Deceleration
Deceleration
5000000 1420 — Jerk
Speed step
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[Axis position reading

MC_EeadFosi ton

EMO
- Ensble
Monitor operating position ) .
00— pris ActFosition [—D300 0. 000000

CmdPosi tion [— D302 200, 0000
Valid[—
Fusy [—
Error [—

ErrorID|—

MC_EeadFosi ton
Enable

1—{hxis

ActFosi tien [ — D304 0. 000000
CmdPosi tion [— D306 100, 0000
Valid[—
Fusy [—
Error [—

ErrorID|—

MC_FeadFosi ton
Enable

2 —hxis

RotFosi tion [— D508 0. 000000
CndPosi tion [— D310 0. 000000
Valid|—
Busy [—
Error [—

ErrorID|—

The track monitoring is as follows:

XY plane:

e VEICHI- Track Monitoring Software (V1.0.1)

= [=] X
= Sampling period (ms)
- e 2
170| - s
Display plane
130 XY X
Axis coordinate serting
90 Automati
[ Sdjusiment
Equal
(1 prbponions
= \\ Reset range
\
¢ n ! Component writing
| Address:
/ [
29
/ Value INT -~
o / —
/ Write in
109
Clear tracks
148
Exporting data
253 64 76 13 101 189 278 366 455 543 632
Importing data
X
Axis name Channcl name Component type  Coordinate Coord i
oty
X D302 REAL ~10000 10000 =
¥ D306 REAL 10000 10000 =
z D310 REAL -10000 10000 o Ren
e VEICHI- Track Monitoring Software (V1.0.1) — o <
» Sampling period (ms)
3 . |
378 C
= Display plane
333 B, - =
289 -
<
244 - =
Zz 200 ~ ’A
<
- |
e e Value INT
e = ]
m v
= Write in
o7 - T — sariees
== Clear wracks
22 o S —— -
- Exporting data
306 207 08 5 %0 80 260 ET a87 586 68s P
Axis name Channel name Component type | Coordinate axis minimum | Coordinate axis maximum e
g
X D302 REAL 10000 10000 o —
v Dp3oe REAL 10000 10000 o
D310 REAL ~10000 10000 o frun
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E FOR EVER

YZ plane:

& VEICHI-Track Monitoring Software (V1.0.1) _ a %
Sampling period (ms)
g 1
I
Display plane
Yz v
333
Axis coordinate setting
1 Automatic
289 [ adjustment
[ pcions
244 Reset range
Component writing
Z 200
Address
156} .
Value: INT >
m
Write in
67
Clear tracks
22
Exporting dats
486 386 287 188 -89 n 110 200 308 408 507 S——
- Y
Axis name Channel name Componenttype | Coordinate axis minimum Coordinate axis maximum P
‘scttings
X D302 REAL -10000 10000 o
v D306 REAL 10000 10000 -}
z D310 REAL 10000 10000 -3 Hon

Program example 3

Non-variable spiral Z # 0 - the radius of the starting point and the end point to the center of the circle is the same, and the
3D effect is cylindrical.

The program starts with setting the relative coordinates, in XY plane mode, clockwise spiral, the starting position of the
spiral is (0, 0, 0), the ending position is (400, 0, 200), the center of the spiral circle is (200, 0, 0), and it moves 5 revolutions
at the target speed of 100 Unit/s.

‘Axis cnable
m T _Power
i Ensble
0 —fhwiz Status —M100 OF
Busy|—
Error [—
ErrorID —I100 0
MC_Power
Enable
1—fixiz  Status(—M01ow
Busy [—
Error —
ErrorID —01020
MC_Power
Ensble
2 —hxis Status —M102 OF
Busy [—
Error —
ErrorID|—T1040
5
ML
1} { oY 5 D402 1
Initial pulse running bit Number of Laps
400. 0000
MOV 400, 0000 D404 1
X-axis target position
0.000000
MOV 0. 000000 1406 1
Y-axis target position
200. 0000
MOV 200, 0000 1408 1
Y-axis target position
200. 0000
MOV 200, 0000 D410 1
Centre of circle position X
0.000000
MOV 0. 000000 D412 1
Centre of circle position Y
100. 0000
MOV 100, 0000 D414 1
Target speed
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Spiral interpolation
Leps positive and negative for direction of rotation, positive clockwise, negative

w2 W MoreSpiral
i Exeoute
0 — Axisk Done |—H401 0N
1 —{Aocis¥ Busy [—H402 OFF
2 — hucisZ Abor ted |—HM403 OFF
OFF 1400 —{ SpesdMods Errar [—M404 OFF
01 D400 —|PosType ErrorID |-D422 0

5 1402 —| Laps

Number of Laps

400. 0000 D404 — Fosi tienk

X-axis target position

0. 000000 D406 — Posi tionY

Y-axis target position

. 0000 D408 —{ Posi tionZ

Z-axis target position

200. 0000 D410 — Cenkl

Centre of circle position X

000000 D412 —{ Cent

Centre of circle position Y

100, 0000 D414 —Velocity

Target speed

500. 0000 D416 — Acceleration

Acceleration

600. 0000 D415 — Deceleration

eceleration

50. 00000 D420 — Jerk

Speed step
Axis position reading
am WE_Feadbosi tion
1 Enable
Monitor operating position . s
00— Auis ActFPesitien —D3000. 000000

CndPosi tien [—D302 200, 0000
Validf—
Busy |—

Error

ErrorID

MC_ReadPosition
Enable

1 —hxis ActPosition [—D304 0. 000000
CmdFosi t1en [— D306 100, 0000

Yalidi—
Busy —

Error —

ErrorIl—

WE_ReadP os tion
Enable

2 —|Axis ActPosi tien [— D308 0. 000000
CndPosi tien [—D310 0. 000000
Validf—
Busy |—

Error

ErrorID

The track monitoring is as follows:

XY plane - 5 circles of non-reducer arc:

i VEICHI- Track Monitoring Software (V1.0.1) a <
222
Sampling period. (ms)
1
178
Display plane
133
9|
“ Reset range
Componem writn
z o 3 9o w
Address:
44
Value{INT_ ~
89|
Write in
133
Clear trucien
178
Exporting data
222
S04 195 o7 2 01 200 290 396 w07 505 504
Tooporting data
Y |
Axis name Channel name Component type | Coordinate axia minimum Coordinate axia maximum ]
etings
X D302 REAL 10000 10000 <o
A D306 REAL -10000 10000 o
z D310 REAL ~10000 10000 e e
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XZ plane:

o VEICHI-Track Monitoring Software (V1.0.1)
n

1
49 1 51 101 150 200 250
1. Y
Axis name Channel name Coordinate Coord muimam [Froesmprmr
| setings
i D302 REAL 10000 10000 o
v 0306 REAL 10000 10000 o
z 310 REAL -10000 10000 o Exn
YZ plane:
., VEICHI-Track Monitoring Software (V1.0.1) - a x
21 - - - -
Sampling

n
248 198 149 99 -50 -0 50 (] 149 198 248 gt
Y

Axis name Channel name Coordinate Coord muimam [Froesmprmr
| setings

i D302 REAL 10000 10000 o

v 0306 REAL 10000 10000 -3

z 310 REAL -10000 10000 o Exn

Suzhou VEICHI Electric Technology Co.
Address: NO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China
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4.3.32 MC_SetAxisConfigPara (Axis parameter setting commands )

Drawing Block
MC_SetAxisConfigPara
— Execute
— Axis Done |—
— Index Busy }|—
Aborted |—
Error |—
ErrorID|—
Command list format
Input/Output | Name Data Applicable (soft | Range Description Enable
Type components)
IN Axis WORD Constant 0~63 Axis number Execute
/D/R/W/Var
IN Index WORD Constant 1~9 Parameter serial number
/D/R/W/Var (reference  axis  system
variable McAxis axis
operating status group)
ouT Done BOOL M/S/Var TRUE Finish stop
JFALSE
ouT Busy BOOL M/S/Var TRUE, Running flag
FALSE
ouT Aborted BOOL M/S/Var TRUE, Execution interrupted
FALSE
ouT Error BOOL M/S/Var TRUE, Error flags
FALSE
OouT ErrorID WORD Constant 0x0~O0xffff Error ID
/D/R/W/Var

Description of functions and commands

MC_SetAxisConfigPara this command is used to set the axis parameters and is valid on the rising edge

The user can modify the configuration parameters of individual axes through the PLC program to meet the needs of different
applications, such as software limits, the amount of movement for one revolution of the table, etc., as described in section
4.1.5 Axis system variables.

e To modify the axis configuration parameters in the PLC program, you need to use the axis configuration related system
structure variable SYS MC_AXIS to set the parameters, note that this structure is not saved when power is lost

e When the PLC is powered up, this structure variable is initialised according to the axis configuration in the software
backend.

e Modify the initialised variable values according to the application requirements and call the MC_SetAxisConfigPara

command to check the settings to make them effective.
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Example of program:

The following routines are used to modify the axis parameters, the number of pulses in one revolution of the motor/encoder,
the amount of movement in one revolution of the table and the electronic gear ratio.

Note: Gear ratio setting, note the data type DINT, for example if you need to set the gear ratio to 1.5:1, you can set the
parameter 15:10, or 3:1 or 30,000:10,000

Axis enable
Off enable when axis parameters are
Mo MC_Fower
| Enable
0—hxis Status —MI100
Busy —M101
Error —M102

ErrorID —Di00

Read axis parameters

M
— mv Mefxis[0]. 1EnableStatus 11000 1
Monitor Axis enable state
operating bit

bty _ECATMaster. dCyeleTime 100z ]
Master synchronization cycle

mv _ECATSlave[0]. iState 11004 1
Current bus status of the slave

After the parameters have been set, the validity is set via MC_SetAixsConfigpara
Write in the unenabled state of the axis -
For the operation parameter group Index=1

Mio
1} 14+ { Moy 12000 Meoteis[0]. dPulzesPrelyele ]
Number of pulses in
one revolution of motorfencoder
iy MOV 12002 Mehei=[0]. fDistancePreCycle ]
Movement of the
table in one rotation
iy MoV D2004 Mehxis[0]. diumer ator ]
Gear ratio molecule
0y iy 12006 Mehezis[0]. dencrminator ]
Gear ratio denominator
Mil MC_SetixizConfigPara
1| {4} Execute
Parameter write 0 —|huis Done [—H200
1 —Index Busy —M201
Aborted —M202
Error —M203
ErrorID —D100
Axis operation and itoring
nmez MC_MoveRelative
|t {1+ Execute
0—hxis Tone —M401
M400 — SpeedMade Busy [—M402
D400 — Fosition Aborted —M403
D402 — Velocity Error [—M404
1404 — hceeleration ErrorID |—D100
1406 —{Deceleration
1408 — Jerk
MO MC_ReadPosition
1| Ensble
Monitor 0 —fhxis ActPosi tion —D3000
operating bit
P 18 CmdFosition [ —D3002
Valid |—M300
Busy —M301
Error —M302

ErrorID —D100
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Program execution:

1. After setting M10 to ON, assign the new axis parameters to the system variables;

2. After setting M11 to ON, the assigned system variable is made valid by the parameter setting instruction;

Once the parameters have been set, the setting is valid via MC_SetAxnisConfigFara
Hote: Gear ratio data type is DINT, if the gear ratio is set to 1.5:1, write 15:10
Write when the axis is not enabled

For the operation parameter group Index=1

Mo BO00 ROOO
== |4} [ MoV 12000 Meberi = [0]. dPulsesFreCvele ]
Humber of pulses in one revolution of motorfencoder
2. 000000 Z.000000
iy EMOV 12002 Moheei=[0]. £Di stancePrelyele ]
Movement of the table in one rotation
15 15
iy Ui 12004 _Mehxis[0]. dfumerator 1
Gear ratio molecule
10 10
Ir Ui 12006 _Mehxis[0]. dDenorminator 1
Gear ratio denominator
M1 MC_SethxisConfizPara
I {4} Execute
Parameter write 0 —fAxis Tone —M200 OFF
1 —{Index Busy —M201 OFF

Aborted —M202 OFF
Error —M203 OFF

ErrorID —D1000

3. After setting MO to ON, the axis is enabled;

Axis enable

OfF enable when axis parameters are modified
Mo MC_Fower
| | Enable

0—hxis Statu=s —M100 0H

Bu=y —M101 OH
Error —MI10Z OFF

ErrorID—D1000

4. After setting M12 to ON, the axis runs according to the written parameters

Axis operation and monitoring

MiZ MC_MowveRealative
i {41 Execute
0 —|hxis Done —M401 OFF
OFF M400 — Speediade Busy —M40Z OFF
4. 000000 D400 — Fositioen Aborted —M403 OFF
2. 000000 D402 — Welaci tar Error —M404 OFF

100, 000000 D404 — Acceleration  ErrorID —D1000

100, 000000 D408 — Decel aration

0. 000000 D408 — Jerk
SMO MC_FeadPosition
1 I Enable
MMonitor operating bit 0 —hxis ActFosition [—D3000 3 225500

CmdFPo=i tien F—D3002 4. 000000
Valid[—M300 08
Bus=y —M301 OH
Error [—M30Z2 OFF

ErrorID [—DI1000

The position monitoring of the servo software is as follows:

The number of pulses for one revolution of the motor is 5000, the movement is 2Unit, the gear ratio is 15:10 (1.5:1) and
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the target position is set to 4Unit, the servo monitoring is 15000.

[F] Un409  [6064h] User position feedback (command unit)

4.4. EtherCAT Motion Control Axis Settings

4.4.1 New project

To control the axis correctly, first create a configuration according to the needs of the project, and then set the relevant
parameters according to the working conditions, download the project through online debugging for simple operation,
judge whether the parameter setting is reasonable, whether the hardware connection is reliable, and finally write a PLC
program to complete the overall control logic function. Here are some examples. This routine will create a new bus servo
axis and a local pulse axis, and achieve simple motion through the online debugging interface and commands.

1. Open Auto Studio software, build a new project, and select VCS5 for PLC type.

File View PLC Tool Help

= | lm|la @] | EfE ]| e
v |

Project Manager 7 ox

E--5d we5(VC5)
=23 Program block

E Tl ' B

M MAIN
SBR_1 e New project
M INT_1
~-[1] Global variable table -
=] Data block [ Temporary Project

Bl System block
<+ Extension Modules

Program name I

& E-CAM Location I C:\Users\v5006\Documents),
B Cross reference table PLC type -~
e84 Element monitoring table
== Instruction Wizard Default editor ILaddEr chart -
=--%" Communication Config Description I
-= COMO
-= COM1
st COM2 OK I
CAN

s Ftharhlat

2. After the project is created, enter the program editing interface.

Project Manager 2% [ MaN x|

& = ve5(VCS) Variable addr.|variable Name |Variable Type Data Type Comments
& 2% Program block TEME BOOL
| i MAIN TEMP BOOL

5] SBR_1 =
[ INT_1
lll Global variable table
%] Data block
=l System block
© Extension Modules Remorasion
& E-CAM
= Cross reference table

= Element monitoring table

= Instruction Wizard

« Communication Config o
- COMO
- COM1
- COM2
1 CAN
# EtherNet [
@ Axis Config
% Axis Group Config

i @ EtherCAT

- PLC Communication

Qutput Window E]
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4.4.2 Create a project

For motor movement, it is necessary to configure a servo drive and a bus servo axis and link the two together.

1. Add the device, if not, you need to import the XML file of the device;

| v | |

Project Manager 1 x

g--18 Program block

ImmE

[ Global variable table
--[=] Data block

== System block

{3 Extension Modules
i@ E-CAM

= Cross reference table

® Element monitoring table
== Instruction Wizard

=--&" Communication Config

........ CAN
M EtherNet
........ @ Axis Config
-------- % Axis Group Config
E--d EtherCAT
03 0 - SD700_ECAT V1.2.G

=---# PLC Communication

2.You can add a motion control axis by selecting Axis Configuration in the device tree, right-click the mouse to select Add

Axis, and repeat to create a second axis;

& CAN
# Etherilat Pr———r
B ois Con[ — add soisia)
O Axisl  pelete All Axes(D)
& Axis Group Contig
& EtherCAT
& =a PLC Communication 4

After adding the axis

LUl INeL

& Axis Group Config
B m EtherCAT
43 0 - SD700_ECAT V1.2_G
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3.Set the first axis as the bus servo axis, and associate the SD700; Set the second axis as the local pulse axis, and associate
the YO0/Y1 channels;
Note: There is no need to add an XML file for the local pulse.

Project Manager »x M MAIN| £} 0-SDT00ECAT VI2.G {3 AxisO x | =
=52 veS(VCS) =
=45 Program block = Axls Number IO
Unit Conversion
H MAIN
B axi
5 5BR 1 Mode Setting Axis Type [Bus servo axis -]
TINT 1 Origin Return I Assodated Device [0-SD700_ECAT_V1.2_G ] I Auto Map | (Virtusl axis when there is no associated device)
Ll Global variable table
# Data block ACC/DEC Conversion Output Mapping (controller to device) Input Mapping (device to controller)
& System black ControlWard  [Unassigned =] StatusWord  [Unassigned =]
& Extension Modules
@ E-CAM TargetPosition |Unassigned -] ActPosition |Unassigned -]
#-E Cross reference table Targetvelodty [Unassigned =] Advelodty  [Unassigned =]
@ = Element monitoring table
_ . . 9 TargetTorque  |Unassigned -] ActTorque [unassigned ~]
@ = Instruction Wizard
=4 Communication Config OprationMode [Unassigned x| | AdoprationMode [Unassigned ]
= COMO TouchFunction |Unassigned -] TouchStatus  |Unassigned -]
= COM1
-« CoM2 MaxVelodty  [Unassigned -] TouchPPos[0] [Unassigned =]
@ CAN MaxTorque [Unassignzd z| TouchPPos[1] [Unassigned z|
™ EtherNet DigitalOutput  [Unassigned ~] TouchNPos[0] [Unassigned ~]
5 @ Axis Confic
TouchWPos[1] [Unassigned -]
£ Axis1 Digitalinput  [Unassigned -]
% Axis Group Config ErrorCode  [Unassigned =]
=& EtherCAT
€ 0 -SD700_ECAT V1.2 G
@ = PLC Communication
Output Window e x
Bus servo axis
Project Manager 7 x [M MAIN | 3 0 - SD700 ECATV1.2.G | &3 Axis 0 {1} Axis 1 x
S e | ecsena ]
& &3 Program block Axis Number [1
) Unit Conversion
[ MAIN
) . Axis Type Bus servo axis ~]
51 SBR_1 Mode Setting
OINT_1 Origin Return I Assodiated Device |Unassigned =] I ito M (Virtual axis when there is no associated device)
[ Global variable table ACC/DEC Cor .
¥l Data block nversion

@

]

System block
@ Extension Modules
@& E-CAM
£: Cross reference table
= Element monitoring table
= Instruction Wizard
« Communication Config
- COMO
-« COM1
- COM2
[% CAN
M EtherNet
&€ Axis Config
£ AxisQ
% Axis Group Config
& & EtherCAT
© 0 - SD700_ECAT V1.2.G

@ PLC Communication

Output Window
I

4.4.3 Axis parameter configuration

4.4.3.1 Bus servo axis

Local output shaft

Set the relevant parameters of the axis according to the actual working conditions and requirements, and set them as follows

in this routine:

1. Set to straight line mode
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[ MAIN [ £ 0-SD700 ECAT V1.2 G | {F Axis 0/ & Axis 1 x |

Basic Setting
i . Encoder Mode: |Incremental Mode hd Device Mode: ,m
Unit Conversion -
Linear Mode
Mode Setting —Software Limit

Origin Return [~ Software Limit Enable

ACC/DEC Conversion
Negative Limit: | 0-00 Unit Positive Limit: | 1000.00 Unit
~ Error Deceleration

Error Deceleration: | 1000.00 Unit/s2  Follow error threshold: | 100.00 Unit

~ Axis Speed Setting

Max Speed: | 1000.00 Unit/s Max Torque: | 5000
Max Acceleration: |10000.00 Unit/s2 Max Jerk: |500.00 Unit/s3

2. Set the origin regression method to 34.

M Mav’ & Axis0 x |
Basic Setting 2l
Origin Signal: |Not Used - Z Signal: |Not Used -
Unit Conversion
Mode Setting
ACC/DEC Conversion Hardware Positive Limit: |Positive Logic = Hardware Negative Limit: |Positive Logic >
Positive Limit: |Not Used - Negative Limit: |Not Used -
Origin return direction: |Negative Direction L Origin input direction: |Negative Direction ¥

I Origin return method: [[ENTE LI I ~ | I Origin Logic: [Positive Logic -
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

v | ]

Homing Mode 34 L £ I

4.4.3.2 Local pulse axis

Set the relevant parameters of the shaft according to the actual working conditions and requirements, the local pulse axis
uses the Waitron SD700 driver, and the driver and the host computer are set as follows in this routine:

1. Internal settings of the servo drive

Function code The parameter name Description of the feature
Pn208=0 Internal position directives The position command selects an external pulse input
Pn001=1 Internal enablement Enable

2. The pulse output mode is pulse + direction.
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[M maie’ 2 Axis 1 x | -l
Basic Setting &
X . Encoder Mode: [Incremental Mode - Device Mode: |Linear Mode ~
Unit Conversion
Origin Return [ Software Limit Enable
ACC/DEC G i
i onversion Negative Limit: ,0,007 Unit Positive Limit: | 1000.00 Unit
Error Deceleration
Error Deceleration: | 1000.00 Unit/s2
Axls Speed Setting
Max Speed: | 1000.00 Unitfs
Max Acceleration: | 10000.00 Unit/s2 Max Jerk: |500.00 unit/s3
Probe Setting
‘ [ Probes Enable Probe0 Input: |X0 - [~ Probei Enable  Probel Input: |X0 -
ulse QUEpUL Setting
Pulse Output Mode: |Pulse+Direction - ‘
L
" : "
3. Change the "Number of command pulses for a rotation of the motor/encoder" to 10000.
=

| [ MAIN 3 Axis 1 x |

Basic Setting
Unit Conversion Number of pulses for one revolution of thDr/em:DderI 10000 (Pulses) I [~ Reverse
Mode Setting

Origin Return Movement of worktable in one revolution: | 1.00 (Unit)

ACC/DEC Conversion
Gear ratio molecule: |1 (1~65535)
Gear ratio denominator: |1 (1~65535)

Number of pulses for one revolution of motor/encoder * Gear ratio molecule
Number of pulses (Pulse) = * Moving distance (Unit)
Movement of workbench in one revelution * Gear ratio denominator

Rotate Mades

Ferimeter
Gear Ratio = N/N

Gear Rstio = N/N

4. Modify the origin regression method to 17, and set the negative limit to M1000.

[ MAIN O Axis 1 x

Basic Settin
9 Origin Signal: |Use - Z Signal: |Mot Used -

Unit Conversion
Mode Setting Origin Input: [X  ~ IO Z Signal Input: |X0 -~

O

n Return ~ Positive And Negative Limit

ACC/DEC Conversion Hardware Positive Limit: |Positive Logic v Hardware Negative Limit: |Positive Logic bt

Positive Limit: [Unassigned v Negative Limit: |Use bt
Positive Limit Input: [~ I 1 Negative Limit Input: [M = I‘IOUO

Origin return direction: W Origin input direction: W
I Origin return method: |Huming Mode 17 LI I Origin Logic: W

Origin return speed: | 10.00 Unitfs Origin return acc: | 100.00
Near point speed: | 2.00 Unit/s  Origin return timeout: ISOOU—

Negative limit switch —\

Deceleration  point
signal is invalid

Deceleration point L
signal is valid
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4.4.4 Program writing

1. The MC_Power function block is used to control the enablement of the axis.

400-600-0303

2. Call MC _Jog command test.

Enabling control
MO MC_Power
{ | Enable
Axis Eable
0— Axis Status [—M100
Busy —M101
Error —M102
ErrorID [—DI1000
MC_Power
Enable
1— Axis Status [—ML03
Busy —M104
Error —M105
ErrorID—D1001
Point Control
M1 MC_Jog
— | Execute
00— Axis Busy [—M107
M2 M106 — SpeedMode  Aborted [—M110
—
M1 — Forward Error —MI111
M2 — Backward ErrorID[—DI1010
D1002 — Velocity
D1004—{ Acceleration
D1008 —{ Deceleration
D1008— Jerk
M3 MC_Jog
— | Execute
1— Axis Busy [—M114
M4 M113— SpeedMode  Aborted [—M115
—
M3 —{ Forward Error [—M116
M4 — Backward ErrorID{—D1020
D1012— Velocity
D1014— Acceleration
D1016— Deceleration
D1018— Jerk

3. Call MC_Home command test.
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4. Call MC_Move Relative relati

5. Shaft position monitoring, in PLC programs can be monitored by function blocks or axis system variables.

Return to Origin
M5 MC_Home
| | Execute
0— Axis Done [—M120
D1024— Position Busy—M121
Aborted [—M122
Error —M123
ErrorID[—DI1023
M6 MC Home
[} Execute
1— Axis Done [—M124
D1026— Position Busy[—M125
Aborted —M126
Error —M127
ErrorID[—D1028
ve motion command to test point motion.
Relative motion
M7 MC_MoveRelative
— F——Execute
0— Axis Done [—M131
M130—] SpeedMode Busy [—M132
D1030— Position Aborted [—MI133
D1032— Velocity Error|—M134
D1034— Acceleration ErrorID[—D1040
D1036— Deceleration
D1038—] Jerk
M10 MC_MoveRelative
| | Execute
1—Axis Done [—M136
M135—] SpeedMode Busy [—M137
D1042— Position Aborted —M140
D1044— Velocity Error—Mmi141
D1046— Acceleration ErrorID[—D1040
D1048— Deceleration
D1050— Jerk
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Reading the position of the servo axis by command

MC_ReadPosition

SMO

| | Enable
Monitor
operating | g— Axjs ActPosition|—D1052
position

CmdPosition—D1054
Valid—M142
Busy [—M143
Error—M144

ErrorID—D1056

MC_ReadPosition
Enable

1— Axis ActPosition—D1038
CmdPosition[—D1060
Valid[—M145
Busy [—M146
Error —M147

ErrorID—D1062

4.4.5 Project download

After completing the programming and engineering settings, perform the download operation as follows:

1. Click the download button ' and the compilation operation will be performed first.

2. After compilation, if the PLC is in a running state, the following dialog box pops up, select "OK" to go to step 3, if the
PLC is in a stopped state, then download it directly, go to step 4.

Auto Studio X

i Note:
€\, PLCis in Run status, Are you sure to stop PLC and continue
the operation?

Cancel

3. If the PLC is running before downloading the program, after the download is completed, you can see the prompt that the

download communication command executes correctly, and a dialog box pops up, select "OK" to switch the PLC to the
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running state.

n I i

" . , ,
Project Manager B X /IE MAIN x [/Cp Axis_1 I
=53 EtherCAT test(VC5) ~

=53 Program block 0o D=
[ MAIN " ¢ Ensble

= SBR_1

Annotasion

0 —&xis Status [—M100
Busy [—H101
Erzor | —M102

-------- [ Global variable table |
El Data block

== System block
-~ Saving Range =5
g rang Auto Studio X

& Qutput Table seavus [ w103
& Set Time Busy 4104

7 Input Fiter @ Are you sure to set the PLC to Run status? E::; ::::]
& Input Point

& Advanced Settings
<+ Extension Modules nnovasi]
........ @ E,CAM M1 yes ﬂO
Cross reference table

+--m Element monitoring table e 4106 —{ specdiode  Aborvea| 110
— . ’ ——
== Instruction Wizard w1 Forwaza Erzoz 111

Communication Config M2 —{Backwazd  ErzesID| L1010
- COMO D1002 —{Velociny
- COM1

D1004 —{ Acceleration

D100¢ —{Decelerasion

[El CAN
Output Window

comm. message
W2002 Read PLC information communication command executed incorrectly

] 4] »] ml Compile>\Communication/< Convertion £Find / " A | |
For help, press F1 ‘
SPREIRTEIGE

4. If the PLC is in a stopped state before downloading the program, the information output window pops up after the
download is completed and the download communication command is prompted to execute the correct one. The PLC

switch needs to be manually switched to the operating state.

Project Manager 7 x M MAIN x | & Axis_1 ] ~l In
&5 EtherCAT test{VC5) AN T ~ |7
225 Program block - W _power
| £ MAIN [ — Enanie
_ T P I
(1 SBR 1
[ I
TINT_1 L v
i~1a] Global variable table Errozin|—bi000

ata block
System block
~-@ Saving Range o
& Output Table 1{axts  seavus
™ Set Time Busy
# Input Filter =
 Input Point Auto Studio ¢

~-7 Advanced Settings

© Extension Modules . PLC toggle switch is in the “OFF" position, the software cannot be used to control PLC
& ECaM IR
: Cross reference table

[T

operation, please switch the toggle switch to the" ON" or "TM" position

-

Element monitoring table
Instruction Wizard
Communication Config
—--= COMO
—-= COM1

- COM2

i [ELCAN

Output Window

comm. message
W2002 Read PLC information communication command executed incorrectly

L4

D100% —| Accelezacion

D100€ — Decelezasion v

Run communication command executed correctly

|..\ <+ v\ Comoile %, Communication £ Convertion ZFind/ TaT I
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4.4.6 PLC program monitoring

Enable control, set MO to TRUE, the bus servo axis and the local pulse axis are enabled, and the axis enable status status
shows ON.

Enable Control
W0 MC_Power
{ ] Enable
Axis Eable

0— Axis Status —M1000N
Busy—M1010FF
Error —M102 OFF

ErrorID[—D10000

MC_Power
Enable

1— Axis Status —M1030N
Busy [—M104 OFF
Error —M1050FF

ErrorID[—D10010

4.4.6.1 PLC Bus servo axis commissioning monitoring

1. Bus servo axis jogging operation.
e Set the variable M1 to TRUE, at this time the bus servo axis starts to run forward at the set speed, and the axis driven by

the actual servo drive is SUnit/sec forward operation.

Point Control
M1 MC_Jog
i Execute
0— Axis Done —M107 OFF
IM2I OFF M106 — SpeedMode Busy [—M1100N

ONM1 — Forward Aborted —MI11OFF

2. Bus servo axis origin regression test.

OFF M2 —{ Backward Error —M112 OFF
5.000000D1002— Velocity ErrorID[—DI10100
500. 0000D1004— Acceleration
500. 0000D1006—] Deceleration
0. 000000D1008— Jerk
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e Put M5 to ON, Home busy will automatically set ON.

Return to Origin

5 MC_Home
| | Execute

00— Axis Done |—M120 OFF

0. 000000D1024— Position Busy —M121 ON
Aborted —M122 OFF
Error F—M123 OFF

ErrorID|—D10230

e When the servo motor touches the Z signal, the origin return is automatically completed, at this time Home done ON,

Home busy will automatically set OFF.

Return to Origin
M5 MC_Home
i Execute

0— Axis Done —M120 ON

0. 000000D1024— Position Busy|—M121 OFF
Aborted —M122 OFF
Error | —M123 OFF

ErrorID}|—D10230

3. Bus servo axis relative positioning test.

e The current position of the bus servo axis can be obtained by reading the axis position command :

Reading the position of the servo axis by command

SMO MC_ReadPosition

i Enable
Monitor
operating 0— Axis ActPosition —D10520. 000000
position

CmdPosition [—D10540. 000000
Valid—M142 0N
Busy —M143 ON
Error (—M144 OFF

ErrorID—D10560
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e Set the variable M7 to TRUE and the function block output variable busy output to TRUE, at which point the bus servo

axis begins to move.

Relative motion
M7 MC_MoveRelative
3 { | Execute
0— Axis Done [—M131 OFF
OFF M130— SpeedMode Busy —M132 ON
1000. 000D1030— Position Aborted [—M133 OFF
10. 00000D1032— Velocity Error —M134 OFF
500. 0000D1034— Acceleration ErrorID|—D10400
500. 0000D1036— Deceleration
0. 000000D1038— Jerk
e After the positioning is complete, the done variable outputs as TRUE.
Relattve motion
M7 MC_MoveRelative
Execute
0— Axis Done |—M1310N
OFF M130— SpeedMode Busy |—M1320FF
1000. 000D1030— Position Aborted —M133 OFF
10. 00000D1032— Velocity Error —M134 OFF
500. 0000D1034— Acceleration ErrorID [—D10400
500. 0000D1036— Deceleration
0. 000000D1038— Jerk

e By reading the position command, you can see that the position of the servo at this time is at the set target position.

Reading the position of the servo axls by command
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SMO MC_ReadPosition
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Monitor
operating 0— Axis ActPosition—D1052 1000. 000
position
CmdPosition|—D10541000. 000
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4.4.6.2 PLC Local pulse axis commissioning monitoring

1. Local pulse axis current position monitoring.

e The current position of the local servo axis can be obtained by reading the axis position command :

MC_ReadPosition

—Enable
1— Axis ActPosition[—D10580. 000000
CmdPosition [—D10609052. 072
Valid—M145 0N
Busy [—M146 ON
Error [—M147 OFF

ErrorID—D10620

2. Click the "Origin Regression" button to start the origin regression and correctly manipulate the M1000 variable to
complete the origin return action.
e Start origin regression when M1000=FALSE.

MG MC Home
i Execute

1— Axis Done |—M124 OFF

0. 000000D1026— Position Busy |—M125 ON
Aborted |—M126 OFF
Error —M127 OFF

ErrorID[—D10280

e Set M1000 to TRUE.

M mAIN < x
[Variable address ~  Variable name Date type Note I ccoment name, Date type | Display formaf Current valug New values
Varfable type BOOL Binary N ON
ErrorID[—D10230 INT Decimal |
INT Decimal
INT Decimal
M6 MC_Home INT Decimal
N106—l Execute
1— Axis Done [—M124 OFF

0. 000000D1026— Position Busy —M125 ON
Aborted —M126 OFF
Error —M127 OFF

ErrorID[—D10280

e Set M1000 to FALSE and origin regression is complete.
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M6 MC_Home
3 | | Execute

1— Axis Done [—M124 ON
0.000000D1026— Position Busy [—M125 OFF
Aborted [—M126 OFF
Error —M127 OFF

ErrorID[—D10280

3. Monitors the position after the origin is regressed.

— Enable

1— Axis

MC_ReadPosition

ActPosition[—D1058 0. 000000

CmdPosition—D10600. 000000

Valid—M1450N
Busy|—M146 ON
Error —M147 OFF

ErrorID—D10620

4.5 Motion Control Axis Group

4.5.1 Introduction of interpolation function

4.5.1.1 Overview

VC5 series PLC interpolation adopts space right angle coordinate system, supports linear interpolation and circular

interpolation, and the interpolation function is realized in the way of axis group.

e Each axis group can control up to 8 motion control axes (bus servo axes or local pulse axes), including three coordinate
axes X, Y, Z and five auxiliary axes A, B, C, H, W,

e VCS5 supports up to 8 axis groups, each of which can be set to 2 axes (XY axis), 3 axes (XYZ), 4 axes (XYZ and auxiliary

axes), and 8 axes, etc.

e Linear interpolation and circular interpolation support buffering mode. Up to 8 curves can be buffered for each axis group,

and the transition mode between curves can be set individually.
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Spatial Cartesian Coordinate System
In the figure, VX, Vy, and Vz represent the fractional velocities of the three axes, which are also the actual operating
velocities of the servo axes. v represents the real-time velocity of the interpolation curve. a, B, and y represent the angle

between the velocity of the interpolation curve and the coordinate axes, respectively.

| >
+

Auxiliary axis linear coordinate system
In linear interpolation, the motion control axes representing X, y and z axes move along the coordinate axes, and the
auxiliary axes move from the starting position to the end position along a straight line. When circular interpolation, one of
xy-axis plane, yz-axis plane and xz-axis plane can be selected to do circular interpolation. At this time, if other axes are

also configured in the axis group, the other axes move along the straight line from the starting position to the end position.

4.5.1.2 Axis group command list

The list of axis group control commands supported by VCS is as follows :

Command Function Description

MC MoveLinear Linear interpolation command

MC MoveCircular Circular arc interpolation command
MC_GroupStop Stop axis group running
MC_GroupPause Pause axis group running
MC_AddAxisToGroup Add axis to an axis group
MC_RemoveAxisFromGroup Remove axis from axis group
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MC PathAdd Add path
MC PathMove Path movement
MC_SetForwardlookingPara Forwardlooking parameter setting command

4.5.1.3 Configuration Interface

Right-click on the "Axis Group Config" option, "Add Group", create a new axis group, and double-click to open the

configuration interface of the axis group:

£ Cross reference table

=B

™ Element monitoring table

= Instruction Wizard

-&" Communication Config
- % COMO

- COM1

o€ COM2

-~ CAN

- M EtherNet

[
i}

| TeT

s Group Coata R s
-3 Group0 Add Group(A)

EtherCAT Delete All Group(D)
74 PLC Commumcatim—ui

The axis group config screen contains two parts: "Basic Setting”" and "Parameter Setting".

-
=2

Basic Setting

- [ MAIN" & Group 0 x |
[ e
Group ID Il]
Parameter Setting

Axis X Iunassigned LI
Axis Y Iunasslgned LI
Axis Z IUnasslgned LI
Axis A IUnassigned LI
Axis B Iunasslgned LI
Axis C IUnasslgned LI
Axis H IUnassigned LI
Axis W Iunasslgned LI

e Axis group number: used to number the axis group
e Coordinate axis selection: Used to select coordinate axis, where x-axis and y-axis are mandatory and z-axis and auxiliary

axis can be empty.The axis is allowed to be repeated between different axis groups.

Parameter Setting

- @ MAIy/ O Group 0 x |

Basic Setting
Max Speed unit/s
Max Acceleration IlUUUU-UU unit/s2
Max Jerk |500-00 unit/s3
Stop Type IStDp Immediately LI
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e Maximum speed: linear interpolation mode indicates the maximum speed of interpolation for spatial straight lines;
circular arc interpolation indicates the maximum linear speed of circular arcs.

eMaximum acceleration: linear interpolation mode indicates the interpolated maximum acceleration value of spatial

straight line; circular interpolation indicates the maximum acceleration value of circular arc.

e Maximum jerk: The linear interpolation mode indicates the interpolated maximum jerk value of a straight line in

space; the circular arc interpolation indicates the maximum jerk value of a circular arc.,

e Fault stop method: Refers to the stopping method in the event of an axle set failure,

4.5.2 Axis group command

4.5.2.1 MC_MoveLinear (Linear interpolation)

Drawing Block

Command list format

MC_MovelLinear

Execute

AxisGroup Done
SpeedMode Busy
Position Actuve
Velocity Aborted
Acceleration Error
Deceleration ErrorID
Jerk

AbsRelMode

BufferMode
TransitionMod

TransitionParameter

Array arrangement

(X Y. Z, Al B,

C. H. W)

Input/ou | Name Data Type | Applicable (soft | Range Description Enable
tput components)
IN AxisGroup WORD Constant/D/R/W 0~7 Axis group Execute
IN SpeedMode BOOL M/S TRUE,FALSE (Default | Speed Type:
0) Type OT, Type 1S
IN Position REAL Constant/D/R/W Positive/Negative Array  of  target
Number/0 positions for each axis
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IN Velocity REAL Contstant/D/R/W | Positive Number Target speed
IN Acceleration REAL Constant/D/R/W Positive Number Acceleration
IN Deceleration REAL Constant/D/R/W Positive Number | Deceleration
(Default Acceleration)
IN Jerk REAL Constant/D/R/W Positive Number Speed step
IN AbsRelMode | WORD Constant/D/R/W 0: Absolute positioning | Absolute position and
1: relative positioning | relative position mode
(default: 0))
IN BufferMode WORD Constant/D/R/W O:Interrupt + no | Buffer mode
transition
1:Buffer + no transition
2: Reserved
3: Previous speed + no
transition
10: Buffer+transition
(Default 0)
IN TransitionMo | WORD Constant/D/R/W 0:  Speed transition | Transition Mode
d (default: 0))
IN TransitionPara | REAL Constant/D/R/W Positive number/0 | Transition parameter
meter (default: 0)
Value range 0~1
ouT Done BOOL M/S TRUE, FALSE Finish Stoppping
ouT Busy BOOL M/S TRUE, FALSE In-Run flag
ouT Actuve BOOL M/S TRUE, FALSE ON at the start of this
curve
ouT Aborted BOOL M/S TRUE, FALSE Execution interruption
ouT Error BOOL M/S TRUE, FALSE Error Flag
ouT ErrorID WORD D/R/W 0x0~0xffff Error ID

Description of functions and commands

MC_MoveLinear instruction is used to control the linear interpolation function of the axis group, and the rising edge is
valid (the flag is not updated after the energy flow is invalidated).

o Setting of axis number

Latch the Group on the rising edge of the Execute input. Modifying the Group during Execute=ON is invalid. Modifying
Group during Execute=OFF is invalid.

e Relationship to single-axis control commands

This command can only be triggered by calling the MC Power command to switch all axis in the axis group to the
StandStill state.

Triggering this instruction during single-axis motion (e.g., point motion, torque control, return to home, stop, etc.) is not
valid.

After this instruction is triggered, the PLCOpen state machine of a single axis is in synchronous motion mode, and cannot
be interrupted by single-axis motion commands during the motion.

e Parameter Description

Position is used to set the target position or shift, Position[0] denotes the position displacement component of x-axis,

Position[1] denotes the position displacement component of y-axis, Position[2] denotes the position displacement
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component of z-axis, Position[3] denotes the position displacement component of auxiliary axis.

A

Vx=V X cos a (1)
Vy=V X cos B (2)
Vz=V X cos y (3)

2
V=/ Vx? V32 4V22 +Va® 4Vb2 +Ve2 VR 4V (4)

Velocity denotes the target rate of the interpolator. The velocities of X, Y and Z axis in the figure are decomposed according
to equations (1), (2) and (3), and the velocities of auxiliary axis A, B, C, H and W are calculated in the same way as those
of X, Y and Z axis.

The interpolation speed of the auxiliary axis is divided into two cases:

1. When the point on the coordinate axis is not moved and the auxiliary axis is moved alone, the auxiliary axis moves
according to the target speed set by Velocity,

2. When the point on the coordinate axis moves, the auxiliary axis and will reach the target position at the same time as the
point on the coordinate axis. Suppose the length of the interpolation line is L1, the target displacement of the auxiliary axis

is L2, and the rate of the interpolation line at a certain moment is V0, then the velocity Va of the auxiliary axis is calculated

as follows:

L2
Va=V0 x T (5)

e Relative absolute mode selection

AbsRelMode = 0 Indicates absolute positioning mode. After triggering this instruction, the three axis groups finally move
to the position specified by (Position[0], Position[1], Position[2]), and the auxiliary axis moves to the position specified by
Position[3].

AbsRelMode = 1 Indicates relative positioning mode. Let the positions of the three axes of the axis group be (Px,Py,Pz)
and the current position of the auxiliary axis is Pa. After triggering this instruction, the three axes finally move to (Px+

Position[0],Py+ Position[1],Pz+ Position[2]). The final position of the auxiliary axis is Pa+ Position[3].

o The following four modes are available for buffering and transition buffering and transition :
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Serial Buffer mode Description

number

0 Interruption + no transition | Immediate switch to the next function block action, no transition curve

1 Buffered + No Transition The first deceleration period is completed and the function block of
buffering is executed without transition curve.

3 Previous Speed + No | Go to the end of the first segment at the current speed and start the second

Transition segment at the rate of the first segment

10 Buffer + Transition There are transition curves that join the acceleration of the second segment

at the beginning of the first segment to perform the deceleration

When the three buffering modes of 1, 3 and 10 are selected, the interpolation instruction allows up to 8 curves to be buffered.

When the instruction enters the buffered state, the Busy signal is valid, the Active output is valid when this instruction

starts to execute, and the Done signal output is valid when the instruction execution is completed.

When 0 (interrupt + no transition) mode is selected for the newly added interpolation instruction, this instruction will

interrupt all interpolation instructions being executed and in buffer, and the interrupted interpolation instruction

CommandAborted output is valid.

e Restart this command

Unable to restart this command.

If this instruction is repeatedly triggered when Busy output is ON, the axis will report a fault (repeatedly triggered

instruction fault) and will re-execute the instruction once again when the execution of this instruction is completed.

Timing diagram

e Call a linear interpolation command to interpolate in the X-axis and Y-axis directions.
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[ )

Y -axis speed graph
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Track graph

X axis
e Two linear interpolation instructions are called, and the second interpolation instruction is

triggeredduring the first interpolation instruction to interrupt the first interpolation instruction.
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DRIVE FC

eTwo linear interpolation instructions are called, and the second instruction is executed in "buffer + no transition" mode.
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e Calling two linear interpolation instructions, the second instruction is executed in "previous speed + no transition"
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e Calling two linear interpolation instructions, the second instruction is executed in "buffer + transition" mode.
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4.5.2.2 MC_MoveCircular (Circular arc interpolation)

Drawing block

Command list format

MC_MoveCircular
Execute
AxisGroup Done [—
SpeedMode Busy [—
CircAxes Actuve [—
CircMode Aborted|—
AuxPoint Error—
EndPoint ErrorID|—
Velocity
Acceleration
Deceleration
Jerk
PathChoice
AbsRelMode
BufferMode
TransitionMod
TransitionParameter

400-600-0303

Input/Outpu | Name Data Type | Applicable Range Description Enable
t (soft
components)
IN AxisGroup WORD Constant/D/R/ | 0~7 Axis group Execute
W
IN SpeedMode BOOL M/S TRUE,FALSE (Default | Speed type.
0) 0T type, 1S type
IN CircAxes WORD Constant/D/R/ | 0: x-y axis plane Circular arc
W 1: y-z axis plane designation
2: x-z axis plane
(Default: 0)
IN CircMode WORD Constant/D/R/ | 0: Designated as a pass- | Circular arc
w through point interpolation
1 : Designated as the | mode
center point
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2: Designated as radius

(Default: 0)

IN AuxPoint REAL Constant/D/R/ | Positive/Negative XN/Z axis
w Number/0 auxiliary position
array array
arrangement: (X,
Y. Z)
IN EndPoint REAL Constant/D/R/ | Positive/Negative Array
w Number/0 arrangement  of
target position
arrays for each
axis:
(X, Y. Z, A,
B. C. H. W)
IN Velocity REAL Constant/D/R/ | Positive Number Target speed
w
IN Acceleration REAL Constant/D/R/ | Positive Number Acceleration
w
IN Deceleration REAL Constant/D/R/ | Positive Number | Deceleration
w (Default Acceleration)
IN Jerk REAL Constant/D/R/ | Positive Number Speed step
w
IN PathChoice WORD Constant/D/R/ | 0: CW Path choice
w 1:: CCW
(Default: 0)
IN AbsRelMode WORD Constant/D/R/ | 0: Absolute positioning | Absolute
w 1: Relative positioning | positioning  and
(Default: 0)) relative
positioning modes
IN BufferMode WORD Constant/D/R/ | 0 : Interruption + no | Buffer mode
W transition
1 : Buffering + no
transition
2: Reserved
3: Previous speed + no
transition
10: Buffer + Transition
(Default 0)
IN TransitionMod WORD Constant/D/R/ | 0 : Speed transition | Transition mode
W (Default: 0))
IN TransitionParamet | REAL Constant/D/R/ | Positive Number/0 | Transition
er W (Default: 0) parameter
ouT Done BOOL M/S TRUE,FALSE Finish stopping
OouT Busy BOOL M/S TRUE,FALSE In-Run flag
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OouT Actuve BOOL M/S TRUE,FALSE ON at the start of
this curve

ouT Aborted BOOL M/S TRUE,FALSE Execution
interruption

ouT Error BOOL M/S TRUE,FALSE Error flag

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

Description of functions and commands

MC MoveCircular is used to control the axis group circular arc interpolation function, and the rising edge is valid.
e Sctting of axis number

Latch Group on rising edge of Execute input.

Modifying a Group during Execute=ON is not valid.
Modifying a Group during Execute=OFF is not valid,

eRelationship to single-axis control commands

This instruction can only be triggered by calling the MC_Power instruction to switch the axis to the StandStill state.
Triggering this command during single-axis motion (e.g., point motion, torque control, return to home, stop, etc.) is not
valid.

After this instruction is triggered, the PLCOpen state machine of single-axis is in synchronous motion mode, and it cannot

be interrupted by single-axis motion instructions during the motion.
e CircAxes specifies the axis plane. The meaning is as follows:

CircAxes = 0 means the x-y axis plane is selected. the axis specified by AxisID x and AxisID y perform circular arc
interpolation, and the axis specified by AxisID z and AxisID _a are auxiliary axes, which perform linear interpolation.
CircAxes = 1 means the y-z axis plane is selected. the motion axis specified by AxisID y and AxisID_z performs circular
arc interpolation, and the axis specified by AxisID x and AxisID_a is the auxiliary axis, which performs linear interpolation.
CircAxes = 2 means the x-z axis plane is selected. the axis of motion specified by AxisID x and AxisID_z perform circular
arc interpolation, and the axis specified by AxisID_y and AxisID _a are auxiliary axis to perform linear interpolation.

e Interpolation mode selection

1. CircMode = 0 means circular arc interpolation according to the pass point.

B (EndPoint [0] ,

C (AuxPoint [0], (EndPonit [2] )
(AuxPonit [2]) )

A (Px, Pz)

Starting and finishing points are not at the same point

Select the x-y plane through the point (AuxPoint[0], (AuxPoint[1]) and the end point (EndPoint[0], EndPoint[1]);
The y-z plane is selected by (AuxPoint[1], (AuxPoint[2]) and the endpoint is (EndPoint[1], EndPoint[2]);

The x-z plane is selected by (AuxPoint[0], (AuxPoint[2]) and the end point is (EndPoint[0], EndPoint[2]).

Take x-y plane as an example, the starting position of x-axis is Px, and the starting position of y-axis is Py. After triggering
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the command, a circular interpolation with (Px, Py) as the starting point and (EndPoint[0], EndPoint[1]) as the ending point
and passing through the point (AuxPoint[0], (AuxPoint[1]) will be executed.

When the starting point, passing point and end point are on the same line, it cannot form a circle, the instruction reports
an error and stops the execution of the interpolation instruction.

When the passing point and the end point are the same point or the starting point and the passing point are the same
point, the instruction reports an error and stops the execution of the interpolation instruction.

2. CircMode = 1 means interpolation of circular arcs according to the center point.

C2 @ i . .
B (EndPoint [0) , (EndPonit [2] )
\
\
1
\
Cl/ o ‘I
A (Px, Pz) , ° Rx: Length isCAuxPonit [3] )
\ 1
\ C (AuxPoint [0] ,/CAuxPonit [2] )
A
\ /f
A ’
T~ The solid line is the path when PathChoice=0

~ = - The dotted line is the path when PathChoice=1

The center point is (AuxPoint[0], (AuxPoint[1]) and the end point is (EndPoint[0], EndPoint[1]) when the x-y plane is
selected;
The center point is (AuxPoint[1], (AuxPoint[2]) and the end point is (EndPoint[1], EndPoint[2]) when the y-z plane is
selected;
The center point is (AuxPoint[0], (AuxPoint[2]) and the end point is (EndPoint[0], EndPoint[2]) when the x-z plane is
selected;

Take x-axis and z-axis as an example, the starting position of x-axis is Px, the starting position of z-axis is Pz, after
triggering the command, the arc interpolation will be executed with (Px, Pz) as the starting point, (AuxPoint[0],
(AuxPoint[2]) as the center and (EndPoint[0], EndPoint[2]) as the end point, the direction of rotation of the arc drawing
PathChoice decides.

When the distance R1 from the specified center position (AuxPoint[0], AuxPoint[2]) to the starting point (Px, Pz) is
different from the distance R2 to the end point (EndPoint[0], EndPoint[2]) (the difference between R1 and R2 is greater
than 1), the radius will not be adjusted when the radius is not the same, and the actual target position of the drawn circle is

the position of the corresponding angle of the target point on the circular arc.
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‘ " ¢ B (EndPoint [0,
/ ’  (EndPonit [2] )

A (Px, Pz) .

The solid line is the actual interpolated path

The dotted line is the path of the interpolation setup

3. CircMode = 2 means interpolation of the circular arc according to the specified radius.

B (EndPoint [0] ,
(EndPonit [2]) )

A (Px, Pz)

R=AuxPoint [0]

The solid line is the path when R = positive
The dashed line shows the path when R = negative

The radius of the arc is always determined by |AuxPoint[0]|, regardless of which plane is selected. The end point is
(EndPoint[0], EndPoint[1]) when choosing the x-y plane; the end point is (EndPoint[1], EndPoint[2]) when choosing the
y-z plane; the end point is (EndPoint[0], EndPoint[2]) when choosing the x-z plane; take the y-axis and z-axis for example,
the starting position of y-axis is Py, the starting position of z The starting position of y-axis is Py and the starting position
of z-axis is Pz. The y-axis and z-axis perform circular arc interpolation with (Py, Pz) as the starting point, |[AuxPoint[0]| as
the radius, and (EndPoint[1], EndPoint[2]) as the end point.

When the radius sign is negative, a longer circular arc is drawn; when the radius sign is positive, a shorter circular arc is
drawn. The direction of rotation of the circular arc is specified by PathChoice.

o Choice of positioning mode

1. Absolute mode

When passing points are selected, the auxiliary and end points represent absolute points in the coordinate system,

When the center point is selected, the center point and the end point represent the absolute points in the coordinate system.

When radius is selected, the end point represents the absolute point in the coordinate system.
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2. Relative mode

When a pass point is selected, the auxiliary point and the end point represent relative points to the start point.

When the center point is selected, the center point and the end point represent relative points with respect to the start point.
When selecting a radius, the end point represents the relative point with respect to the start point.

e Buffering and Transition

When the buffering modes of 1, 2, and 3 are selected, the interpolation instruction allows up to 8 curves to be buffered.
The Busy signal is valid when the instruction enters the buffered state, the Active output is valid when this instruction starts
to execute, and the Done signal is valid when the instruction execution is completed.

When 0 (interrupt + no transition) mode is selected for the newly added interpolation instruction, this instruction will
interrupt all interpolation instructions being executed and in buffer, and the interrupted interpolation instruction
CommandAborted output is valid.

e Restart this command

Unable to restart this command.

If this command is repeatedly triggered when the Busy output is ON, the axis will report fault 9421 (repeatedly triggered
command fault), and all axis will stop operation immediately and enter the ErrorStop state.

Timing diagram

Reference linear interpolation instruction.

4.5.2.3 MC_GroupStop (Stop axis group running)

Drawing Block

MC_GroupStop

— Execute
— AxisGroup Done j—
— StopMode Busy |—

—Deceleration Error|—

— Jerk ErrorID|—
Command list format
Input/Output Name Data Type Applicable (soft | Range Description Enable
components)
IN AxisGroup WORD Constant/D/R/W 0~7 Axis group Execute
IN StopMode WORD Constant/D/R/W 0: Slow down | Stop
and stop method
l: Stop
immediately
(Default: 0)
IN Deceleration REAL Constant/D/R/W Positive Deceleration
Number
IN Jerk REAL Constant/D/R/W Positive Speed step
Number
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OouT Done BOOL M/S TRUE, FALSE | Finish
stopping flag
OouT Busy BOOL M/S TRUE, FALSE | In-Rub flag
ouT Error BOOL M/S TRUE, FALSE Error flag
ouT ErrorID WORD D/R/W 0x0~O0xffff Error ID

Description of functions and commands

MC_GroupStop is for axis group to achieve stop function, command rising edge is valid.

e Sctting of axis number

Latch the Group on the rising edge of the Execute input.

Modifying the Group during Execute=ON is invalid.

Modifying the Group during Execute=OFF is invalid.

e Effective scope

The MC_GroupStop instruction can only stop interpolation-type instructions (such as MC_MoveLinear), but not single-
axis motion-type instructions (such as MC_MoveAbsolute).

MC _Stop instruction can stop the corresponding interpolation instruction, and the whole axis group will slow down and
stop when it is executed.

eState transition

On the rising edge of Execute, the interpolator executes a stop according to the stop mode set by StopMode and interrupts
all interpolation instructions that are in the buffered state. The Done signal output is valid after the shutdown is completed,
and the single-axis PLCOpen state machine is still in the Synchronized Motion state.

During Execute=ON, the interpolator remains stopped, and triggering a new interpolation instruction is not valid at this
time.

On the falling edge of Execute, the interpolator will switch to the non-stop state and the single axis will enter the StandStill
state, where a new interpolation instruction can be triggered.

e Stop mode
When StopMode is set to 0, deceleration will be stopped at the deceleration rate set by Deceleration;

When StopMode is set to 1, it will stop immediately without deceleration process.

® Restart this command

When this command is triggered again during axis deceleration, the axis in the axis group will be decelerated according to
the new deceleration speed.

e Multiple calls

Multiple calls to this command are not allowed. Other MC _ GroupStop instructions are triggered when an MC_ GroupStop
instruction is executing and the Execute input is ON, and the newly triggered MC__ GroupStop instruction reports an error
(the axis is in the stopped state).

Timing diagram

e When there is a deceleration process and can stop normally.
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e When there is a axis failure in the deceleration process.
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Error

ErrorID

4.5.2.4 MC_GroupPause (Pause axis group running)

Drawing Block
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MC_GroupPause
— Execute
— AxisGroup Done |—
Busy|—
Aborted |—
Error|—
ErrorID|—
Command list format
Input/Output Name Data Type Applicable (soft | Range Description Enable
components)
IN AxisGroup | WORD Constant/D/R/W 0~7 Axis group Execute
ouT Done BOOL M/S TRUE,FALSE Finish
stopping
OuT Busy BOOL M/S TRUE,FALSE In-Run flag
OouT Aborted BOOL M/S TRUE,FALSE Execution
interruption
OuT Error BOOL M/S TRUE,FALSE Error flag
ouT ErrorID WORD D/R/'W 0x0~O0xffff Error ID

Description of functions and commands
MC_GroupPause command is used to implement the pause function for the axis group, level valid,

e Setting of axis number

Latch Group on rising edge of Execute input.
Modifying the Group during Execute=ON is invalid.
Modifying a Group during Execute=OFF is not valid.
e Effective scope

The MC_GroupPause instruction can only pause interpolation-type instructions (e.g. MC_MoveLinear) and cannot stop
single-axis motion-type instructions (e.g. MC_ MoveAbsolute).,

e State transition

When all the axis in the axis group are in the StandStill state:

When Enable is set to ON, the axis group is still in the StandStill state. If the linear interpolation instruction or circular
interpolation instruction is triggered at this time, the axis group will switch to the Synchronized Motion state, but in the
pause state, and no interpolation algorithm will be executed. Only when the Enable signal of MC _ GroupPause instruction
is set to OFF, the interpolation algorithm will be started.

When all axis within an axis group are in Synchronized Motion.

On the rising edge of Enable, the interpolator executes the deceleration process according to the deceleration speed set by
Deceleration, and the Done signal output is valid after the deceleration is completed, and the PLCOpen state machine of
the single axis remains in the Synchronized Motion state, and the Busy signal and Valid signal of the interpolation
instruction being executed during the pause remain valid.

During Enable=ON, the interpolator is always suspended, when a new interpolation instruction is triggered new

interpolation instruction is in buffered state.
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i
On the falling edge of Enable, the interpolator restarts the execution of the previously paused interpolation instruction.

® Restart this command

When this command is triggered again during axis deceleration, the axes in the group will be decelerated according to the
new deceleration speed.

e Multiple calls

The second MC_GroupPause instruction is triggered during the execution of the first MC _GroupPause instruction, the first
pause instruction is interrupted, and the interpolator starts to decelerate according to the deceleration rate of the second
instruction.

Timing diagram

e When there is a deceleration process and can stop normally.

Execute

Done

Busy

Aborted

Error

Speed change graph
A

)

A J

e When there is a axis failure in the deceleration process.
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4.5.2.5 MC_AddAxisToGroup (Add axis to an axis group)

Drawing Block
MC_AddAxisToGroup
— Exzecute
— AxisGroup Done [—
— Axis Busy|—
— IdentInGroup Error f—
ErrorID{—
Command list format
Input/Output | Name Data Applicable  (soft | Range Description Enable
Type components)
IN AxisGroup WORD | Constant/D/R/'W 0~7 Axis group Execute
IN Axis WORD | Constant/D/R/W 0~63 Axis number to be added
IN IdentInGroup WORD | Constant/D/R/'W 0~7 Position of this axis in
the axis group
OuT Done BOOL M/S TRUE,FALSE Finish stopping
OouT Busy BOOL M/S TRUE,FALSE In-Run flag
OuT Error BOOL M/S TRUE,FALSE Error flag
OuT ErrorID WORD | D/R/W 0x0~0xffff Error ID

Description of functions and commands

This function block adds an axis to a group in the structure AxesGroup, valid on the rising edge.

1.When the Done bit of the command becomes TRUE, the axis is successfully added to the axis group; setting the Execute
bit of the command to FALSE does not remove the axis from the axis group; if the axis needs to be removed from the axis
group, the MC_RemoveAxisFromGroup command should be used. 2. IdentInGroup indicates the position of this axis in
the axis group, ranging from 0 to 7. O represents X-axis, 1 represents Y-axis, 2 represents Z-axis, 3 represents A-axis, 4

represents B-axis, 5 represents C-axis, 6 represents H-axis, and 7 represents W-axis.

4.5.2.6 MC_RemoveAxisFromGroup (Remove axis from axis group)

Drawing Block
MC_RemoveAxisFromGroup
— Execute
— AxisGroup Done |—
— IdentInGroup Busy |—
Error|—
ErrorID|—
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Command list format

Input/Output | Name Data Type | Applicable (soft | Range Description Enable
components)
IN AxisGroup WORD Constant/D/R/W 0~7 Axis group Execute
IN IdentInGroup WORD Constant/D/R/W 0~7 Position of the axis to be
removed in the axis group

ouT Done BOOL M/S TRUE, Finish stopping

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

FALSE
ouT Error BOOL M/S TRUE, Error flag

FALSE
ouT ErrorID WORD D/R/'W 0x0~0xffff Error ID

Description of functions and commands

This function block removes an axis from the group AxesGroup, valid on the rising edge.

This command is used to remove an axis from the axis group. The valid range of the input parameter IdentlnGroup is 0 to

7.

4.5.2.7 MC_PathAdd (Add path)

Drawing Block
MC_PathAdd
— Execute
— AxisGroup RemianBuffSize}—
— Quantity Done |—
— Relocad Busy |—
—] Index Aborted[—
— Type Error|—
— Parameter ErrorID|—
— AbsRelMode
— AuxPoint
— EndPoint
— Velocity
Command list format
Input/Output Name Data Applicable (soft | Range Descripyion Enable
Type components)
IN AxisGroup WORD | Constant/D/R/W 0~7 Axis group Execute
IN Quantity WORD | Constan/D/R/W Positive Number Number of rows
of data added
IN Reload WORD | Constant/D/R/W 0 : Continue | Whether to reload
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loading array type (each 1
1: Reload (valid | line of data
when stopped) occupies one
address)
IN Index WORD | D/R/'W OXftff The segment
automatically track data line
connects to the | number, the value
previous line | of this parameter
number requires  greater
than the previous
line number
(starting from 0)
array type (each 1
line of data
occupies an
address)
IN Type WORD | D/R/'W 0:Linear Operation  type
interpolation array type (each 1
1: CWcirculararc | line of data
interpolation occupies one
2: CCW circular | address)
arc interpolation
200: Termination
line
IN Parameter WORD | D/R/W Lower 8 bits. Auxiliary (Only circular
0:x-y axis plane parameters arc
1:y-z axis plane array type (each 1 | interpolation
2:x-z axis plane line of data | is valid, when
High 8 bits. occupies one | interpolating
0:Designated  as | address) straight lines
the passing point fill in 0 can)
1:Specify as center
point
2:Specity as radius
IN AbsRelMode WORD | D/R/'W 0:Absolute Absolute
positioning positioning and
1:Relative relative
positioning positioning
modes
array type (each 1
line of data
occupies one
address)
IN AuxPoint REAL | D/R/'W Positive/Negitive | X/Y/Z axis | (X BN 1H
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Number/0

auxiliary position
arrays Array
arrangement: (X,
Y, Z) array type
(each 1 line of
data occupies 3

consecutive

addresses)

*MER)

IN

EndPoint

REAL

D/R/W

Positive/Negitive

Number/0

Array of target
positions for each
axis

Array
arrangement:

X, Y,Z,A,B,C,
H, W)

Array type (each
1 line of data
occupies 8
consecutive

addresses)

IN

Velocity

REAL

D/R/W

Positive Number

Target speed

Array type (each
1 line of data
occupies one

address)

ouT

RemianBuffSize

WORD

D/R/'W

Positive Number/0

Remaining cache

size

ouT

ErrsSerialNumber

WORD

D/R/'W

Positive Number/0

The serial number
where the error is

located

ouT

Done

BOOL

M/S

TRUE, FALSE

Finish stopping

OouT

Busy

BOOL

M/S

TRUE, FALSE

In-Run flag

OouT

Aborted

BOOL

M/S

TRUE, FALSE

Execution

interruption

OouT

Error

BOOL

M/S

TRUE, FALSE

Error flag

ouT

ErrorID

WORD

D/R/W

0x0~0xfttf

Error ID

Description of functions and commands

MC PathAdd instruction is used to plan the axis group circular arc path function, the rising edge is valid, the edge latch

data.

@ The data line value must be greater than or equal to 0, but not exceed the remaining buffer size, cache size 2000.

o If the parameter of whether to reload is set to 0, the instruction execution will store the data in the buffer, and the
MC PathMov instruction will move with the data in the buffer; if the parameter is set to 1 (valid when stopping, reloading
is prohibited during execution), the instruction execution will clear the data in the buffer and reload the current data.

@ The line number is set by the customer, but the set line number must be monotonically increasing, the line number starts
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from 0, the maximum is 1999, and the line number is 0XFFFF (-1) automatically connects to the number of the previous

line.

o Different operation types, execute different curves, operation type set to 200 means the end of the run, execute

MC_PathMov can have no termination line.

@ The position parameter, which occupies a continuous floating point address, will be assigned and occupied even if the

axis is not in the path planning, so please be careful when planning to prevent data address conflicts.

4.5.2.8 MC_PathMov (Path movement)

Drawing Block

Command list format

MC_PathMov

Execute
AxisGroup CurrentLine j|—
LineNum CurrentPoint |—
SpeedMode NextLine |—
Acceleration NextPoint [—
Deceleration LastLine [—
Jerk LastPoint |—
BufferMode RemainLineNum|[—
Done |—
Busy |—
Actuve |—
Aborted |—
Error|—
ErrorID|—

Input/Output | Name Data Applicable (soft | Range Description Enable
Type components)
IN AxisGroup WORD | Constant/D/R/W 0~7 Axis group Execute
IN LineNum WORD | Constant/D/R/W 0~1999 (Default0) | Line number to
start execution
IN SpeedMode BOOL M/S TRUE,FALSE Speed type.
(Default 0) 0T type, 1S type
IN Acceleration REAL Constant/D/R/W Positive Number Acceleration When  the
path  starts
moving
IN Deceleration REAL Constant/D/R/W Positive ~ Number | Deceleration When  the
( Default path ends
Acceleration) movement
IN Jerk REAL Constant/D/R/W Positive Number Speed stp
IN BufferMode WORD | Constant/D/R/W Bitl5 is 1, no look- | Buffer mode
ahead is turned on.
Bit15 is 0 to turn on
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forwardlooking.
(Default 0)
ouT CurrentLine WORD | D/R/W 0~1999 Line number of
No execution line at | current
OxFFFF execution
ouT CurrentPoint REAL D/R/W Positive/Negitive Target position
Number/0 of the current
Tow
Array
alignment:
X,Y, Z, A, B,
C,H, W)
ouT NextLine WORD | D/R/W 0~1999 Line number of
No next line at | the next
O0xFFFF execution
ouT NextPoint REAL D/R/W Positive/Negitive Target position
Number/0 of the next row
Array
arrangement:
X, Y, Z, A, B,
C,H, W)
ouT LastLine WORD | D/R/W 0~1999 Line number of
the  previous
execution
ouT LastPoint REAL D/R/'W Positive/Negitive Target position
Number/0 of the previous
row
Array
arrangement:
X, Y, Z, A, B,
C,H, W)
ouT RemainLineNum WORD | D/R/W 1~2000 Number of lines
left to execute
ouT Done BOOL M/S TRUE, Finish stopping
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Active BOOL M/S TRUE, ON at the start
FALSE of curve
execution
ouT Aborted BOOL M/S TRUE, Execution
FALSE interruptions
ouT Error BOOL M/S TRUE, Error flag
FALSE
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‘ ouT ‘ ErrorID ‘ WORD ‘ D/R/W 0x0~0xffff Error ID

Description of functions and commands

MC_PathMov instruction is used to start the path motion function, the rising edge is valid, the edge latch data.

@ The starting row of the path movement can be customized.

® The MC PathMov command differs from other motion commands in that it is influenced by the look-ahead, the
articulation between curves is more rounded, the look-ahead is activated, and the transition parameters between curves are
calculated automatically according to the path planning.

@ The MC_PathMov instruction can be paused by the MC_GroupPause instruction.

@ The data that will be run, the interface will only show one line of data, but it will actually take up more registers afterwards,

so please avoid it when planning to prevent data conflicts.

Application example 1

Add 4 lines of data (including the termination line), all XY plane mode circular arc (designated as the passing point), the

y A

(50, 25) (250, 25)

~

~
Line No. 0 curve Line No. 2 curve
| | | >

0,0 (100,00 /(200,0) (300, 0)
\
\\ . Line No. 1 curve / X

(150, -25)

effect of the following schematic.

Program examples:

Axis enable

o MC_Paner
| Enable

0 —hxis Status —M100
Busy —M101
Error [—M102

ErrorID—D100

MC_Fower
L—— Enable

1 —|hxis  Status[—HLO3
Busy |—ML04
Error —WLOS

ErrorID —D102

194 / 324



VEICHI

DRIVE FOR EVER

ﬁﬁu @,ﬁ [ veicHi.com {@ 400-600-0303

Three circular curves
M1
1| iy MY 4 D300
Initial pulse running bit Number of lines added
by 1 D301 1
Reload
my 0 1310 ]
Line number-1
M 1 D311 ]
Line number-2
by 2 o312 1
Line number-3
my 3 1313 ]
End line number
M 1 1330 ]
Curve 1-CW
by 2 D331 1
Curve 2-CCW
my 1 pik=3 ]
Curve 3-CW
oy 200 D333 1 . . . ..
Teminaionlns Each line of the auxiliary axis position
MDY 50. 00000 1400 1 N N
e s ot po / parameter occupies 3  consecutive
- 500000 - . floating point addresses, even if an axis is
Curve 1 passes through point Y
not used!
H RMov 150. 0000 D406 ]
Curve 2 passes through point X
k ROV -25.0000 1408 ]
Curve 2 passes through point Y
H RMov 250. 0000 D412 ]
Curve 3 passes through point X
H RMov 25. 00000 D414
Curve 3 passes through point Y
Each line of the axis target position
H RMov 100. 0000 D430 ]
Curve 1 end point X /v' parameter occupies 8 consecutive
A - e s . floating point addresses, even if the axis is
Curve 1 cnd point Y . . .
not used, the address is still occupied!
H RMov 200. 0000 D446 ]
Curve 2 end point X
H RMov 0. 000000 D448 ]
Curve 2 end point Y
H RMOvV 300. 0000 D462 ]
Curve 3 end point X
H RMov 0. 000000 D464 ]
Curve 3 end pomnt Y
Ry 20. 00000 D480 1
Curve 1 speed
Ry 20, 00000 D432 1
Curve 2 speed
Ry 20, 00000 D454 ]

Curve 3 speed
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_ _ Position and speed
Path planning, XY plane, designated as a pass-through a0 W Feadorielon
Auxiliary axis parameters (three consecutive floating point) and target axis positions (eight consecutive floating point) per line 1t Enable
Oceupy consecutive addresses, even if the address is not used, and be careful not to have conflicting Monitor operating position ot hotbosi onlD1000
WC_Pathhdd L
=M21 Eracate :mdros;zt 7nmn2
0 —{Axis6ronp  RemianBuffSize —I110 Busy—
Remaining cache i
D300 —{@uantity ErrsSerislHumber (—D111 Error |—
Number of lines added The serial| number where the error is located
0301 —|Reload Done [— Errorll —
Mark of completion
Index Busy —
1 Running flags
Type Aborted —M302
Execution interruptions
. —|Parameter Errer [—M303 I _Readbosition
Auxiliary parameters Errors signs L 1 Enable
D370 —{ AbsRelMode ErrorID —I112
Location type Errors code 1 —{Axis ActPosi tion [—D1004
D400 — huxFoint "
Curve | passes through point X CndFosition —D1006
D430 —{EndFoint jal
Curve 1 passes the end point X Yalid
1480 — Velocity Busy —
Curve | speed
Error —
ErrorID —
D508 (with or without foresight enabled)
The default is 0 (enabled) and the speed of the three curve transitions does not drop to 0;
Set to - 32768 (not enabled), the transition speed will be redyced to 0, and then go to the next curve
Outpyit parameters. I TPl TE Read¥elosi by
i} Exeeonte —— Enable
Targe position of the current line 0 AxisGrowp  CurrentLine [—D1509 O—hxis  Actiuci sSpeed 02000
current execytion
. . . . 1500 —{ LineFun CurrentPoint [—E0 - | InterpSpeed —D2002
Ta rge pOSItIOh of the next I|ne Line number of start c,xtMcE\Etaoi — l}:}:&;:iﬁ;\]g! he L‘um.m .ms. vl
Speed type el e e of e tion Busy|—
H H 1502 — Acceleration HextPoint [—R100
Target position of the previous Aceeleration Yarket position on nextline Eeurl
I504 — Deceleration LaztLine —I511
. Deceleration Line vl ceytion ErrorID —
line D606 —| Terk LastFoint )
Speed step I icle
De0g — EufferMudeN Regvainlﬁnel{um —I512 b d
Buffer mode umber of lines rgmaining to be execute
All af the above occupy 8 !
. . . By migh bit T Feadvelooity
sy |—
conselcutive floating point V\ Running flags L |tnab1e
Actuve [—| . q
0 at the beginning of execution 1 —(E Asthei sSpeed — 12004
addresses, be careful not to thorted MM IntersSpesd 32006
Execution inter mptmns
B . Error —ME0E validl—
conflitt  with  the  address Wion sign B
ErrorID [—ID513 Busy
Wrong code
I i s
allocation
ErrorIl —
Track and parameter monitoring chart :
e VEICHI-Track Monitoring Software (V1.0.1) — ] X
7
Sampling period (ms)
1
60
Display plane
45 Ld =
Axis coordinate setting
5 Auk e
- M idsiment
- ~ ) Equal
- ~ & proporions
15 Reset range
yi Component writing
Address:
15 ¥
Value: INT_ v
30
Write in
45
Clear tracks
60|
Exporting data
17 17 50 83 n 150 183 217 250 283 317
X Importing data
Axis name Channel name Componenttype | Coordinate axis minimum Coordinate axis maximum i
settings.
X D302 REAL -10000 10000 o]
\ D306 REAL -10000 10000 <
Z D310 REAL -10000 10000 o] Ra
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Path planning, XY plane, designated as a pass-through point
Auxiliary axis parameters (three consecutive floating point numbers) and target axis positions (cight consecutive floating point numbers) per line
Occupy consecutive addresses, even if the address is not used, and be careful not to have conflicting addresses,

WC_Pathidd

e
i Execute

0 — Axi sGroup RemianBuffSize —D110 2000 .
Remaining cache size
io

4 0300 —|Quantity ErrsSerialWumber —D11
Number of lines added The serial number where the error is located
10301 —{Reload Done —M300 OH
Reload Completion mark
00310 — Index Busy —M301 OFF
Line number-1 Running flags

1 D330 —{ Type Aborted —M302 OFF

Curve 1-CW Execution interruptions
0 D350 —Parameter Error —M303 OFF

Auxiliary parameters Wrong sign

0 D370 — AbsRelMode ErrorID —I112 0

Location type Error Codes

50. 00000 D400 — duxPoint

Curve | passes the end point X
100. 0000 D430 — EndPoint

Curve | endpoint X

20. 00000 D480 — Yeloc ty

Curve 1 speed

D508 (with or without foresight enabled)
Default is 0, enable, the speed of the three curve transitions does not drop to 0
Set to -32768 and do not enable it, the transition speed will drop to 0 before the next section of the curve is taken.

e MC_FathMor
1 Execute
0 — Axci sGroup CurrentLine [—D503 3
Line numHer of the current execution
0 D500 — LineHum CurrentFoint [—RO 0. 000000
Line number to start execution Target position of the current line
OFF ME00 —{SpeedMode FextLine —D510-1

Speed type Line number of the next line of execution
500. 0000 D502 — Acceleration FextFoint (—R100 0. 000000

Acceleration Tlrget position for next line
1000. 000 D504 — Deceleration LastLine | —D511 2

Deceleration Line numbe| of the previous execution

100. 0000 D506 — JTerk LaztFoint (—R200 300, 0000

Speed step Target posifion of the previous article
01508 — BufferMode  Remainlinelum [—D5120

Buffer mode Numbgr of lines remaining to be

Done (—MB01 OF

Completion bit

Busy —Ma02 OFF

Running flags

Actuve —ME03 OFF

Start execution as ON
Aborted —ME04 OFF

Execution interruptions
Error —MB0E OFF

Wrong sign

ErrorID —DE130

Wrong code

Forwardlooking parameters BufferMode

The trajectory is the same with and without forwardlooking, but the velocity profile will be different,

BufferMode =0, Turn on the foresight, the transition parameters between the curves will be calculated automatically

according to the path planning, and the speed of the curve transition phase will not drop to 0. The above example turns on

the forwardlooking, the speed of the three sections is the same, and its speed curve is as follows.

i VEICH] - Timing Monitoring Software (V1.0.2)

r Y
Dy
5000 10000 15000 20000 25000 0060 3000
Timeline (ms)
Channel name Elementtype  Color | Yot ™ | Latestvalues | Min Max Sl
¥ |p2002 REAL 449, 053785 0. 000000 0. 000000 20. 002054 14031
“ oo REAL 419.959785  0.000000  0.000000  20.002054 14031

BufferMode =-32768, Without forwardlooking on, the speed of the curve transition phase will be reduced to 0. The above
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example is without forwardlooking on,

D508 (with or without foresight enabled)
Default is 0, enable, the speed of the three curve transitions does not drop to 0
Set to -32768 and do not enable it, the transition speed will drop to 0 before the next section of the curve is taken.

. WC_Patiilor

L Execute
0 —| AwisGroup CurrentLine —D509 5
Line numbler of the current execution
0 D500 — Linelun CurrentPoint [—R0 0. 000
Line number to start execution| Target position of the current line
OFF NG00 —{ Spee dllade NetLine —D510 —1
Line number of the next line of execution
hoceleration FextPoint [—R100 0. 000000
n

hrget position for next line
Decsleration 112
n Line numbef of the previcus execution
Jexk LastPeint [—R200 300,
oD Target posifion of the previous article
Bufferiode  RenainlineFun (D612 0
Numbls of lines remaining to be
Dene [—NE01 O

Campletion bit
Busy[—#502 OFF
Running flags
Actuve —M503 UFF
Start exceution as ON

Aborted (—HEO4 OFF

Exccution interruptions
4505 OFF

ErrorID —D5130
Wrong code
Its speed curve is as follows:
wsw VEICHI - Timing Monitoring Software (V1.0.2)
Y
D ]
[} 5000 10000 15000 20000 25000 3
Timeline (ms)
Channel name Element type | Color Veroal it L gtest values | Min Max s

¥ D2002 REAL 450.000000 0. 000000 0. 000000 20. 002054 14031
¥ D200& REAL 450.000000 0. 000000 0. 000000 20. 002034 14031

Application example 2

Add 4 lines of data (including the termination line), XY plane mode, straight line + CW center point arc + CCW radius arc

effect schematic as follows.

y A

(12

5,25) (150,25)>  \(175,25)

o (225, 25)

Straight + centre point arc + radius arc (position type - absolute) X
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Program examples:

Axis enable
" M Porer
{ Enable
0—hxiz  Status (MO0
Busy [~ 1001
Error [—MIO2

ErrorID | —1100

T _Fower
Ensble

L —|dxis  Status[—M03

Busy [— 0104

Error [— W05

ErrorID D102

[] veicHL.com

Three curves (straight line + CW centre pointare + CCW radius arc)

M1
1} { v 4 1300 ]
Initial operating pulse position Number of lines added
mv 1 1301 ]
Reload
v a 1310 1
Line number-1
mv 1 1311 ]
Line number-2
mv 2 D312 ]
Line number-3
v 3 1313 ]
End line number
mv il 1330 ]
Curve 1-Straight line
v 1 331 1
Curve 2-CW
mv z 1332 ]
Curve 3-CCW
v 200 1333 ]
End line
o 0 1360 ]
Auxiliary parameters - straight line
oy 256 ik} 1
Auxiliary parameters - curve 2
Moy 812 o382 ]
Auxiliary parameters - curve 3
ROV 180. 0000 D408 ]
Curve 2 centre of circle X
ROV 2500000 D408 ] /v
Curve 2 centre of circle Y
MOV 25. 00000 412 ]
Curve 3 radius
B0V 126 0000 D430 1
Curve 1 Straight line end point X
EMOV 25, 00000 D432 1
Curve | Straight line end point Y
MOV 175, 0000 D448 ]
Curve 2 arc end point X
MOV 25, 00000 D448 ]
Curve 2 arc end point Y
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starting address D400

The first curve is a straight line,

parameter

the auxiliary position parameter
does not work, but the address is
still occupied, so pay attention to
the empty occupied address

when setting parameters!
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EMOV 225.0000 D462 1
Curve 3 end point X

ROV 2500000 D462 1
Curve 3 end point Y

ROV 20. 00000 D480 1
Curve 1 speed

MOV 20, 00000 462 1
Curve 2 speed Pasition and speed monitoring
an M ReadFosition
} Enable
MOV 20. 00000 1484 1 3
Curve 3 speed Monitor operating position o ki e R
CrdPosi tion (01002
my a 1370 1 alid—
Straight position type Busy | —
Error —
mv a 1371 1 ErrorTD |—
Straight 2 position type
my a 1372 1
Straight 3 position type MC_ReadPosition
—{Ensble
Path planning, X plane 1 —{hxis hotPosi tion (11004
Each row of auxiliary axis parameters (three conseeutive floating point numbers), straight lines will also oceupy con- .
scoutive addresses of auxiliary parameters,
Target axis position per line (eight consecutive floating point numbers Valid —
The address will be occupied continuously, even if the address is not used, be careful not to conflict with the address b
sy —
» WC_Fathhdd eror
i} Execute
ErrorID —
0 —{hxisGrosp  RemisnBuffSizg —DLD
maining cache size
D300 —|Quantity ErrsSerialunber D111
Number of line added Serial|number of the error
01 —{Reload Tone —
Reload “ampletion flag
1310 — Index Busy —M301
Row number-1 Running flag
. 30 —{ Type Khorted [—M302
Curve 1 - straight line [Execution interrupt
1350 — Paraneter Error (—M303 p
Auxiliary parameters- straight line Error flag MC_ReadVelocity
1370 — AbsRellode ErrorID|—DL12 ——{Enable
Straight line position type ] Error code
00 — AwPoint 0—fhxis RothxisSpeed (—12000
Curve 2 arc center point x
1430 — EndPoint L
Curve 1 straight line end point X TnterpSpeed — D202
1450 —| Velosi ty Valid|—
Curve 1 velocity
Fusy|—
Error | —
D508 (with or without foresight enabled)
Default is 0, enable, the speed of the three curve transition does not drop to 0 ErrorID—
Set to -32768, do not cnable it, the transition speed will drop to 0, and before the next
section of the curve is taken
" MC_PathMor
1+ Exacute
0 —| di sGroup Currentline | D509 MC_ReadVeloci ty
Line number|of the current execution L——Enable
D500 —|LinsHam CurrentPoint —RD
Line number to start exccution ‘Target pasition of the current line 1—{hxis AothxisSpeed (112004
—|Speediade HextLins —D510 )
Speed mode Line numper of the next exceution InterpSpesd —D2006
D502 —|hocelevation  NextPoint[—R100
Acceleration Target|position of the next line Valid—
D604 —{Deceleration LastLine —DB11 L
Deceleration Line nuhber of the previous line Busy|—
) 6 — Terk LastPaint —E200
Speed step Target position of the previous line Error —
D608 —|BufferMode  RemainLineNam 512 )
Buffer mode emgining lines of execution -
[ ErrorID
Cumdﬂctmn bit
Busy —M602
Running flag
Asture 503 ‘é
Start execution as ON
Abor ted (—HE04
Execution interruption
Error (—W605
Wrong flag
ErrorID (—I513
Wrong code
Track and parameter monitoring chart:
wse VEICHI- Track Monitoring Software (V1.0.1) = a X
Sampling period (ms)
1
70|
Display plane
= XY v
Axis coordinate sctting
il - ] et
1| Equal
|4 peportions
36 Reset range
i o Component writing
Address:
i)
Value! INT
3
Write in
8
Clear tracks
20
Exporting data
x1}
13 13 38 6 88 13 138 163 168 213 238
Importing data
X
Axis name Channel name Component type Coordinate axis minimum Coordinate axis maximum R e
Scdtings
X DI002 REAL ~10000 10000 ©

¥ D1006 REAL ~10000 10000 o
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Path planning, XY plane

ters,
Target axis position per line (eight consecutive floating point numbers

Auxiliary axis parameters per row (three consecutive floating points), straight lines also occupy consecutive addresses of the auxiliary parame-

oceupy consecutive addresses, even if the address is not used will be continuously occupied, pay attention to the address does not conflict

Tone
Busy
Actuve
Aborted
Error

ErrorID

C_Fathhdd
Execute
0— AzisGroup  EemianBuffSize [—D110 2000
Remaining cache size
40300 —Quantity ErrsSerialHumber —
Number of rows added Serial number of the error
1 1301 —{Reload Done |—M3
Reload Completion flag
00310 — Index Busy |—M301 UFF
Row number-1 Running flag
- — Type Aborted —
Curve 1 - straight line xecution interruption
() 1350 — Par ame ter Error (303 0FF
Auxiliary parameters-straight line rror flag
) . . 01370 — kbsRelMode ErrorID —D1120
Straight line position type Error code
0. 000000 1400 — AuxPoint
Curve 2 arc center point X
125, 0000 1430 — EndFaint
Curve | straight line end point X
20. 00000 D480 — ¥elocity
Curve 1 speed
D508 (with or without foresight enabled)
Default is 0, enable, the speed of the three curve transition does not drop to 0
Set to -32768, do not enable it, the transition speed will drop to 0, and before
the next section of the curve is taken
0 MC_PathMor
it Execute
01— Aaci sGr oup CurrentLine —D608 5
Line numbter of the current exceution
0 500 — Linelun CurrentPoint —E0 0. 000000
Line number to start execution arget] pm‘man m‘ the current line
OFF ME00 — Speediode HextLine [—
Speed type mne nuy nhu ul th next execution
600.0000 T602 —| Acceleration  HextPoinmt (—E100 0. 000000
Accleration Targ nposmun of the next line
500. 0000 1604 — Becel eration LastLine —1511 2
Deceleration Line umhu of the previous line
100. 0000 D506 — Terk LastPoint —E200 225 0000
Speed :tep Target position of the previous line
00508 —Bufferlode  EemainLinelum —D5120
Buffer mnde e

fmaining lines of execution
(—ME01 08
Completion bits

(—ME0Z OFF

Running flag

(—ME03

Start execution as ON
(—MEO:

Execution interruption
(—ME0S 0FF

Wrong sign

Wiong code

Position Type AbsRelMode

The above is the curve according to the absolute position type AbsRelMode=0 coordinates, if you

position type AbsRelMode=1, you can change the relative coordinates, the curve track is the same.

1

370
Straight position type

v

1
JIE
Curve 2 position type

1

v

n3vz
Curve 3 position type

v

\

(25,0)

,
[
&

(125, 25)

\(50, 0

¢ (50,0)

€0,0)

Straight + centre point arc + radius arc (position type - relative)

X
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4.5.2.9 MC_SetForwardlookingPara (Forwardlooking parameter setting command)
Drawing Block
MC_SetForwardLookingPara
— Execute
— AxisGroup Done }—
— Parameter Busy |—
Aborted [—
Error—
ErrorID{—
Command list format
Input/Output | Name Data Type | Applicable (soft | Range Description Enable
components)
IN AxisGroup WORD Constant/D/R/W 0~7 Axis group Execute
IN Parameter REAL D/R/'W Parameter start
address
ouT Done BOOL M/S TRUE, Finish stopping
FALSE
ouT Busy BOOL M/S TRUE, In-Run flag
FALSE
ouT Aborted BOOL M/S TRUE, Execution
FALSE interruption
ouT Error BOOL M/S TRUE, Error flag
FALSE
ouT ErrorID WORD D/R/W 0x0~0xffff Error ID

Note: This command is temporarily unavailable and reserved.

4.6 Axis group interpolation operation

4.6.1 Overview

To execute the interpolation instruction correctly, first create the axis group and enable the axes within the axis group, the

basic process is as follows:
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Start

Adding a motion
control axis

Adding motion control
axis to axis group

—

Call the MC_Power command
to switch the axes in the
axis group to the enable state

.

v v

Perform single axis position/speed/
home return/stop/reset fault Single axis
control such as position/ speed/ home
return/ stop/ reset fault/ set position

Execution of axis group commands
such as linear interpolation /
circular interpolation / stop / pause

v

o]

Interpolation operation flow chart

Description

Even after creating an axis group, the axis in the group can still execute single-axis motion and control commands, but
the single-axis motion commands and the interpolation commands of the axis group are mutually exclusive and cannot be
interrupted at the same time.

This section introduces the basic interpolation procedure in the form of a routine to combine Axis 0, Axis_1, Axis_2 and

Axis_3 into an axis group and perform the related actions.

4.6.2 Creating axis groups

Right-click on "Axis Group Configuration", select "Add Axis Group", then you can select the axis and auxiliary axis and

set the relevant parameters after creating the axis group.
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Project Manager o= [P] MAIVQ Group 0 = ]

-5 aaaa(VC5) 3 i
E|“"|=II Program block Basic Setting Group ID Iﬂ

Farameter Setting

Axis X |Axis_0

Axis H IUnassigned

~ 1
= —IEI Global variable table Axis Y IMS—l - I
------ [=] Data block
System block Axis Z | mxis_2 ~|
------ L} Extension Modules
- @ E-C.AMM Axis A IAx.iELB - I
=222 Cross reference table
=4 Element monitoring table Axis B [Unassigned =~
3] Instruction Wizard 7
%" Communication Config RELR I""”ass'g”e‘:I ~1
=1
~1

Axis W |Unassigned
CAMN

EtherMNet

Axis Config

A AxisO

L Acxis

-4 Axis2

A Axis3

Axis Group Config
AL} GroupO

#» EtherCAT

=--=% PLC Communication

4.6.3 Enabling Axis Group

Each individual axis in an axis group is enabled and de-enabled by the MC_Power instruction. Only when all axes in an

axis group are enabled, the axis group instruction can be executed.

Enable axis group

o MC_Fower
1 | Enable

Asis group emable | a0 Status —ML

Busy [—M2

Error [—M3

ErrorID —I0O

MC_Fower
——Enable
1 —|hxis Status —M4
Busy —ME
Error —M5

ErrorID—D1

MC_Fowar
I Enable

2 —{hxis Status —M7

Busy [—M3

Error —M2

ErrorID —DZ

MC_Fower
—— Enable
3 —{hxis Status [—MI10
Busy —MI11

Error —MIE

ErrorID —D3
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4.6.4 Linear interpolation

The linear interpolation function of the axis group is implemented by the instruction MC MoveLinear.

When all axis groups are in the StandStill state, the Execute axis group is triggered to start linear interpolation, and all axis
groups switch to the Synchronized Motion state. The execution of single-axis motion commands such as
MC MoveAbsolute, MC_Stop, etc. is not allowed at this time.

After linear interpolation is completed, all axis groups return to the StandStill state, and single-axis motion commands such
as "MC_MoveAbsolute" and "MC_Stop" are allowed to be executed again.

Example

This routine uses absolute positioning to position the x-axis, y-axis, and z-axis to (100,200,300), and the auxiliary axis to
50.

Straight interpolation

SMO
| | { EMOY 100, 0000 D100 )
Monitor running| position X-axis end posifion
H EMOY 200, 0000 nioz 1
Y-axis end posifion
o Emov 300. 0000 D104 1
ZL-axis end position
q EMOY &0. 00000 T10&
Auxiliary axis end position
MZ_Movelinear

Mioo
1|

{ | {41 Execute
Enabling straight interpolation

0 — Axi =Group Done —M1d
Straight interpglation completed
M3 —Speediode Busy —M1E
0100 —Fosition heotuve —M1E
X-axis end position
04 —{Veloeity Aborted —MIT

D6 — Acceleration Error —M15
08 —Deceleration ErrorID|—D1G
0 — Jerlk
D11 — AbsRelMode
112 — BufferMode
113 — TransitiorMed

D14 — Transi tionFarameter

4.6.5 Circular arc interpolation

The circular arc interpolation function of the axis group is implemented by the instruction MC MoveCircular. the transition
rules of the PLCOpen state machine are the same as linear interpolation.

This routine performs circular arc interpolation in the XY-axis plane while the z-axis and auxiliary axes perform
simultaneous linear motion. The circular interpolation uses the pass point mode, absolute positioning, first pass point

(150,50) and then reach the position (200,0). z-axis and auxiliary axis reach the position 100.
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Example

Arc interpolation

X-axis through point
D

x-axis end position

SMO
| | { MOV 150, QOO0 Dzoo ]
Moniter running position X-axis through point
b Emov 50. 00000 202 ]
Y-axis through point
iy Moy 200. 0000 D300
X-axis end position
H KMoV 0. 000000 D30z ]
Y-axis end position
H KMoV 100, 0ooo D304
Z-axis end position
'l FMOv 100, 0ooo D306
Auxiliary axis end position
ot W MoveCiroular
it {4t Execute
Arc interpolation enable 1 — e s .
W20 — Speedifode Busy |—M22
D20 —|Circhses hetuve —M23
D21 —{CirdMode Kbor ted |—M24
200 — huxF oint Error —M25

300 — EndFaint ErrorID —D36
022 —Velocity

124 —heoceleration
126 —Deceleration
DEG — Jerk

130 —| PathChoi ce
131 — AbsRelMade
132 — BufferMode
133 —| TransitiorMad

D34 —|TransitionParameter

Floor plan monitoring map

s VEICHI Track Monitoring Software (V1.0.1)

m

L[] veicHLcom

(‘@ 400-600-0303

- =} x

122

Sampling perod
Digtyps
o
cyz

Je—

J—
[ dpustenens
Equal
[ prdportions

Resct range

Component writing
Address

Vabaes T~
Write in
Clear tracks

Exporting data

Channel name

D2000

D2004

Element type  Coondinate axis minimum Coondinate axis maximum

REAL -10000 10000

REAL 10000 10000

REAL -10000 10000

Ingoting deta

Commnication
ettings

o Running

X-Y plane
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e VEICHI-Track Monitoring Software (V1.0.1)

2

— 5] x

169|

167)

144

122]

7 387

Sarmpling pericel

O

Display plane
C X

cy

Axis name. Channel name
12000
¥ 2002

D200

Running

e VEICHI-Track Monitoring Software (V1.0.1)

- =} x

] 0]

Axis name Channel name
% 03000
¥ 02002

D004

19 143

Element type
REAL
REAL

REAL

218

Coardinate axis maximum

10000
10000

10000

Sampting period
1

Display planc
X

alue VT

witein

Clear racks

Enporting dass

Impurting dass

Comamnicstion
etings

Running

Y -Z plane

4.6.6 Axis group stop

The execution of the interpolation curve is stopped by the instruction MC_GroupStop.{E Execute HY_E The rising edge

interrupts the execution of the interpolation instruction, and the CommandAborted output of the interpolation instruction
is valid.

The interpolation instruction triggered with Execute=TRUE is invalid, and Execute must be set to False to re-execute the
new interpolation instruction.

This command is allowed to be called only when all axes in the axis group are in StandStill or Synchronized Motion state,
and the axes are in Synchronized Motion state while the Execute of the command is in effect.

MC GroupStop can only stop the operation of interpolation curves, not single-axis motion commands (e.g.
MC MoveAbsolute).

Example

In this example, the following command is called to stop the interpolation curve during linear interpolation or circular

interpolation, using the deceleration stop mode, and the stop deceleration speed is 100.
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Stop axis group

moz MC_GroupStep
{ | {11 Execute
0 — o1 5Gr oup Done —M30
40 —{ StopMode Busy —M31

100.0000 —Deceleration Error [—M32

47 — Jerk ErrorID —D44

4.6.6 Pause axis group

The interpolation curve is controlled by the command MC_GroupPause to pause.

Pause the interpolation curve when Enable=TRUE, resume the execution of the interpolation curve when Enable=False.
MC_GroupPause can only pause the interpolation curve, and cannot stop single-axis type motion commands (such as
MC_MoveAbsolute).

Example

Pause axis group

M103 MC_GroupPause
| | Execute
0— AxisGroup Done [—M33
Busy [—M34

Aborted —M35
Error —M36
ErrorID|—D46

4.6.7 Continuous interpolation example

XY plane mode, straight line + CW center point arc + CCW radius circular arc effect diagram as follows:

y A

(150,25)\ 175, 25)
(125, 25)/ , ( \ (225, 25)

| ! | | |
0,00 >

Straight + centre point arc + radius arc (position type - absolute) X
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Program example:

[ veicHLcom

Axis enable

- MC_Fowar
i+ Enable
0—hxis Status —MNI00
Busy—
Error —
ErrorID [—DO
MC_Power
Enable
1 —{hxis Status [—MI01
Fusy [—
Errer —
ErrorID D2
Interpolation parameter setting
am
1t v 125, 0000 1200 ]
Tnitial operating pulse position Straight end point X
Y 25. 00000 202 ]
Straight end point Y
wy 1 i ]
Circular interpolation mode - centre of circle
Y 160, 0000 D600 ]
Arc 1 radius X
Y 25. 00000 D60z ]
Arc 1 radivs Y
v 175, 0000 D700 ]
Arc 1 end point X
v 25. 00000 D702 ]
Arc 1 end point Y
v o 4z 1
Arc | Path-CW
v 3 45 1
Arc 1 buffer mode
EMOY 1.000000 D48 ]
Are | buffer parameters
oy z 52 ]
Arc 2 interpolation mode - radius
i’y 28, 00000 Ds0o 1
Arc 2 radiug
RoY 225, 0000 Da00 1
Are 2 end point X
MoV 26. 00000 a0z 1
Arc 2 end point Y
Moy 1 62 1
Arc 2 path - CCW
v 10 =) 1
Arc 2 interpolation mode
i’y 1. 000000 &g

Arc 2 interpolation parameters
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[ veicHLcom

Straight line+Cw arc+CCW arc use this curve
operation flag to trigger the next curve

MC_Movelinear

m
i Exscute
0 — AxisGroup Done —M103 OFF
OFF M102 —{SpeedMade Bu=y —M104 OFF
1250000 D200 — Fosition Aotuve —M300 OFF
Straight linc end point x
2000000 D12 — Velocity Aborted —
500.0000 D14 — Acceleration Error —
500.0000 D16 — Deceleration ErrorID —D1000
0. 000000 D18 — Jerk
0020 — AbsRelMode
—|BufferMode
—Trensi tionMod
—|TransitionParameter
04 MC_MoveCiroular

1+ Execute

0 — doei s6roup

OFF M105 — Speediode

0030 —{Circhxes

1 D32 —{CircMede

Are interpolation mode-center of circle

160, 0000 DE00 —{ suxFoint

Arc 1 radius x

175 0000 1700 — EndPoint

Are 1 end point x

20, 00000 D34 — Yeloed ty

500, 0000 D36 — heceleration

500. 0000 D35 — Deceleration

0. 000000 D40 — Terk

0 D47 — FathChoi ce

Are 1 path - CW
0044

3 04B
Arc 1 buffer mode

—| AbzEelMode
— BufferMode

1 D46 —{ Transi ti onMod

1.000000 D46 — TransitionFarameter

Arc 1 buffer parameter

Done (—Mi08 OFF

Busy (—MLO7 OFF

Actuve —MI01 OFF

Aborted—

Error|—

ErrorID—D102 0

mov
1

o—]
OFF M110 —|

0050 —|

Z 152 —

Arc 2 interpolation mode - half
2600000 Da00 —

Radius of arc 2

. 0000 D900 —

2z
End point x of arc 2
20, 00000 D54 —

500, 0000 D56 —]
500, 0000 D58 —
0. 000000 D60 —|
1 D5z —|
Are 2 path-CCW
0 D54 —
10 185 —|
Are 2 interpolation mode
0 D86 —

1. 000000 DES —
Arc 2 interpolation paramecters

WC_MoveCiroular

Execute
AxizGr oup
Speediiode
Circhxes
Ciraode
AuxFoint
EndFoint
Yelooi ty
Acceleration
Deceleration
Jerk
FathChoice
AbsRelMade
BufferMode

Trar=i ti ordod

TransitionParameter

Done [—ML11 OFF

Busy [—HM112 OFF
Acture [—MI02 OFF
Aborted [—

Error |—

ErrorID[—D1040

Axis position and speed monitoring

M MC_EeadPosition
Enable
Monitor operating position
0 —jhxis

ActPosition
CmdPosition
Valid

Busy

Error

ErrorID

(—D500 0. 000000
[—D502 228, 0000

Enable

1 —fhxis

MC_EeadFosition

ActPosition
CmdPosition
Valid

Busy

Error

ErrorID

(—D504 0. 000000
[— D506 25, 00000
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Track monitoring map:

wa VEICHI-Track Monitoring Software (V1.0.1) s X
81
Sampling period (ms)
20 __1
Display plane
T ECEESEENY, UTTET SISy, RS S SSPUNRRIESeS S SN, (YE SR, ST (TN T | Se e XY v
47|
36
y 25
1]
3
8|
20
3
Axis name Channel name Componenttype | Coordinate axis minimum Coordinate axis maximum &
X D502 REAL -10000 10000 o \ -
¥ D506 REAL -10000 10000 o [ ]

T
Suzhou VEICHI Electric Technology Co.

Address: NO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China
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5. Local High-Speed Counter Axis

5.1 Introduction to high-speed counter axis

The counter is implemented in the form of encoder axis in Auto Studio software and engineering applications, and the
counter is collectively referred to as the counter axis after being associated with the axis. VCS5 supports 8-axis 32-bit high-
speed counter, which can realize AB-phase 1/2/4 frequency multiplication, CW/CCW, pulse + direction and single-phase
counting. The counting signal source can choose external pulse input or internal 1ms/lus clock counting; Other input

signals can realize the preset and latch functions of the counter.

5.2 High-Speed Counter Axiscreate

Before using the counter in the Auto Studio programming software, it is necessary to associate the counter with the axis.
1. In "Project Managementdevice"bar, right-click"axisMotion Control Axis under Configuration, select Add Axis to create

a motion control axis.

5 CAN
wh Eihveridet hnmanani

"‘-‘W Sl Asisi) |

O Al Drelete All Axes{H
Axis Groud Lonhig [

= EtherCAT
# =& PLC Communication <

2. Double click on the newly added axis, Open the setting page, select "local encoder axis" as the axis type on the "basic
setting" interface, and select "high-speed counter" as the input device to associate the axis and the counter. The axis number

is used in the program as the axis identifier to realize the control of the corresponding counter axis.
[M maIN & Axis.0 x

Basic Settin
ts anber [B

Unit Conversion

Axis Type Bus servo axis
Mode Setting i ‘

L] L

Qrigin Return Associated Device ‘Unassigned

ACC/DEC Conversion

5.3 Counter axis user unit and conversion

The high-speed counter uses the pulse unit when decoding the encoder signal, and the counter command uses the common
measurement units such as millimeters, degrees, inches, etc., which we call the user unit (Unit). The number of pulses can
be converted into a user unit (Unit) through unit conversion, and the user unit (Unit) is based on the actual application. Use

can be defined as device-dependent units (millimeters, revolutions, etc.).
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Cc_;fnparet Compare
position, etc. position, etc. Encoded
(user unit) Coordinate Coordinate (pulse unit) : neode
- system Encoder system > High signal
. - ! ; . speed (i — Encoder
User program | Coding position, ete| processing [Pr°eSSIN9| o ocessing Coding coFLnter
(user unit) unit unit unit position, etc.
< (pulse unit)
<

5.4 Set Working Mode

5.4.1 Linear mode

The position of the counter axis changes between the negative limit value and the positive limit value. After the position of
the counter axis reaches the limit value, continue to input the same-direction pulse; the counter axis reports overflow, and
the position of the counter axis remains unchanged. After the counter axis reports overflow, input the reverse pulse, the
counter axis counts in the reverse direction, and the overflow error is cancelled. In linear mode, the negative and positive
position limit values of the counter axis can be set in the interface, and the position unit is the user unit (Unit). The negative
limit must be less than or equal to 0, and the positive limit must be greater than or equal to 0. Since the high-speed counter
is a 32-bit counter, the negative limit value and the positive limit value must be in the range of 32-bit integers [-2147483648,
2147483647] after they are converted into pulse units.

[M MAIN T3 Axis 0 x

Basic Setting

. i (S ylesle Sl e CHl TN cremental Mode A Device Mode: |Linear Mode j
Unit Conversion

Mode Setting Software Limit

Origin Return [ Software Limit Enable

ACC/DEC Conversion
Negative Limit: | 0-00 Unit Positive Limit: | 1000.00 Unit

In linear mode, the high-speed counter operates within the closed range of [negative limit value, positive limit value]. When
the direction is negative, the count value decreases in the negative direction, and after reaching the negative limit value,
the count value does not decrease any more; when the direction is positive, the count value increases in the positive direction,

and after reaching the positive limit value, the counte value is no longer incremented. The linear mode is as follows:

Counting 4
axis position

Postive limitvalue | - - - - - - - - - - - - - _

Negattve limit value|- - - - - - - - - - - - - - -

incremental count Positive spilover

I I
| !
subtractive count | Negative spillover ) incremental count
| |
I I
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5.4.2 Rotation mode

The position of the counter shaft changes cyclically within the rotation period. When counting up, the position of the
counter shaft reaches the maximum value of the rotation period and becomes 0. When counting down, the position of the
counter shaft is 0 and then decreases from the maximum value of the rotation period. In rotation mode, the rotation period
of the counter axis can be set in the interface, and the period unit is the user unit (Unit). Since the high-speed counter is a
32-bit counter, the rotation period must be in the range of 32-bit integers [-2147483648, 214748364 7] after being converted

into pulse units.

is 0 x
[l MAIN & Axis_0
Basic Sefting Encoder Mode: |faYsife] [Nie=R i eTs (= hd

Unit Conversion

Cycle Setting
Mode Setting

Origin Return

ACC/DEC Conversion Rotate Cycle: |360.00 Unit

O/rotation period O/rotation period

incremental subtractive
cournt counting

Half-cycle Half-cycle

5.5 Set Counter Parameters

5.5.1 Overview

Parameter settings mainly include counting mode, probe, Enable, Compare output function.

~Counter Setting
(@117 WTs CHlI AB phase 2 frequency doubjhd ( X0-A;X1-B)

Counter reset input: [ Reset signal enable Reset signal input: |XO LI

Counter enable input: [ Enable signal enable  Enable signal input: |X0 =]

~Probe Setting

[ Probe0 Enable Probe0 Input: [X0 hd [ Probel Enable Probel Input: |X0 hd

~Counter Preset

[~ Preset Enable Signal Input: (X0  ~

-~ Compare Qutput Setting

[ Compare Output Enable Signal: |Y0 > Compare Output Width: |1 ms h
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5.5.2 Count mode

The local encoder axis supports a variety of signal counting modes, A/B phase (1/2/4 frequency multiplication), CW/CCW,
pulse + direction, singleMutuallycount.

VCS supports 8 high-speed counters.
5.5.2.1 A/B phase mode

In A/B-phase mode, the encoder generates two quadrature-phase pulse signals with a phase difference of 90°, namely A-
phase signal and B-phase signal. When the A-phase signal leads the B-phase signal, the counter counts up; when the B-
phase signal leads the A-phase signal, the counter counts down.

Phase A/B pulses can be set to work in 1-multiplier, 2-multiplier or 4-multiplier mode.

e In the A/B phase 1 multiplication mode, only the rising edge of the A phase pulse is counted, as shown in the following

figure:
Phase AJ L

Phase B

Position
Counting

+1

e In A/B phase 2 frequency multiplication mode, count the rising/falling edge of A phase pulse, as shown in the following

Phase A |
| ] ]

Phase B

figure:

Position
Counting *!

e In A/B phase 4 multiplier mode, count the rising/falling edges of A-phase pulse and B-phase pulse, as shown in the
following figure:
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Y y 4
Phase A
Y 4 ]

Phase B

Position
Counting 1

5.5.2.2 CW/CCW mode

CW (Clock Wise) is a forward rotation pulse signal, and CCW (Counter Clock Wise) is a reverse rotation pulse signal.
When the encoder rotates forward, CW outputs pulse signal; when the encoder rotates reversely, CWW outputs pulse signal.
When the local encoder axis works in this counting mode, the high-speed counter counts up the CW signal and counts

down the CCW signal, as shown in the figure below.

+1

+ Position:

Counting
+1

5.5.2.2 Pulse + Direction mode

In this mode, when the direction signal is ON, the high-speed counter counts up the pulse signal, and when the direction

signal is OFF, the high-speed counter counts down the pulse signal, as shown in the figure below.

A
Pulse

Direction

Postition +1
Counting
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5.5.2.3 Single phase count

In this mode, the high-speed counter counts up the pulse signal, and when the input pulse rises, the position count increases
by 1.

-] )

Position
Counting

5.5.2.4 Probe terminal setup

Each counter supports 2 external inputs to latch the current value of the counter to realize the probe function. By checking
the probe enable to enable the external input counter axis position latch, the input terminal can choose X0~X7 input

arbitrarily. After enabling the probe, read the probe position of the counter axis through the HC TouchProbe function block

command.

Probe Setting

[ Probe1Enable Probe1 Input: |XO | ProbezEnable  Probe2Input: |X0

5.5.2.5 Comparison output terminal settin

After checking "Comparison Output Enable", the hardware output when the comparison is equal can be realized without
software processing. The real-time performance is high, and the output response can reach the microsecond level.

e After starting the comparison output function, cooperate with the function block command, and control the output to be
ON through the hardware circuit when the comparison is equal, the output terminal can be arbitrarily selected from YO~Y3,
and the pulse width of the output is ON can be selected as the time unit(ms)or user unit (Unit).

e Each local encoder axis is equipped with a comparison output function, and the input terminal and output pulse width
can be configured according to requirements.

e After the configuration is completed, use the HC Compare, HC ArrayCompare, and HC StepCompare function block
commands to realize the axis position comparison output.

e When the unit is ms, the set time range is 0.1~6553.5ms. When selecting Unit as the unit, make sure that the set value is

in the range of 1~65535 after converting it into pulse unit.
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Compare output settings

[¢" Compare output eable gl al
ele

ection”

Com, are output 1
wid

IYT hd I

3

s

The comparison output is directly output through the hardware control port and is not processed by software, so the status

of the comparison output cannot be displayed through the Y soft element in the program. The Y soft element and the

comparison output control the output port in an OR relationship. If the Y soft element is continuously controlled to be in

the ON state, the actual port output remains ON.

5.5.2.6 Compare interrupt

When the counter axis compares equal, the comparison interrupt can be associated to execute the interrupt subroutine. The

specific operation steps are as follows:

1. Under the "Programming" item of "Project Management", right-click "Program Block" and select "Insert Interrupt

Subroutine " to interrupt the subroutine.

Project Manager 1 x MAIN x L
=5 ve5(VCS) ‘ Variable addr
é ....... o= o
[ MA Insert buhpmgram |—
__________ 51 SBR Insert Interrupt Subprogram —
.......... m |NT_1
--------- il (Rlahal variahla tahla

2. Right-click the inserted interrupt subroutine (INT 2 in the figure) and select "Properties" to open the interrupt subroutine setting page

as shown in the figure below.

INT 2

4 Program
name

Interrupt
event

Program
description

INT_2

Author

I not configurated

o |

Cancel

3. You can write the interrupt subroutine in INT 2 by clicking the selection icon after the "Interrupt Event" field and

selecting the compare interrupt.
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INT_2 X
—Idle interrupt —Allocated interrupt
Interrupt no. | Interrupt event A Interrupt program | Interrupt no. | Interr
_ 48 high speed output vi
1 49 high speed output vi
50 high speed output vi
51 high speed output vi
52 high speed output vi
53 Position comparison
54 Position comparison
J 55 Position comparison
d 56 Position comparison
57 Position comparison
58 Position comparison
59 Position comparison w
L 4 > < >
Current;| 93 oK | Cancel

4. Call the MC_Compare, MC_StepCompare, MC_ArrayCompare commands in the main program or subprogram to
associate the parameter InterruptMap with the compare interrupt number, i.e., the parameter InterruptMap is set to the
compare interrupt number. The global interrupt EI is enabled in the program, and the compare interrupt control bit SM71

is enabled to trigger the execution of the corresponding compare interrupt subroutine when the instructions are equal.

Comparison interrupt enable

SMO
— ET
Monitor operating ]
position
aMF1

3
Comparison interrupt control bit

Single-position comparison output

M3 HC Compare
——] b——Enable
00— Axis Done —M115
D112— Position Busy |—M116

M114 — QutputEnable Aborted}|—MI117

53— InterruptMap I Error | —M120

ErrorID|—D116

5.6 Local high-speed counter

The high-speed counter commands cover the following command entries:
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Command Name Function
category
HC Preset High-speed counter preset value
HC_Counter High-speed counter enable
High-speed HC_TouchProbe High Speed Counter Probe
counter HC_Compare High-speed counter comparison

HC_ArrayCompare

High-speed counter group comparison

HC_StepCompare

High-speed counter equal-spaced comparison

5.6.1 HC_Preset (High-speed counter preset value)

Set the counter value to the preset value according to the trigger signal.

Drawing Block:

Command list format

HC_Preset
Enable
— Axis Done |—
TrigerMode Busy |—
Position Aborted |—
Error |—
ErrorID|—

Input Output | Name Type of | Applicable (soft | Scope Describe Enable
data components)
IN Axis WORD constant/D/R/W | 0~71 Axis name/Axis | Execute rising
number edge
IN TrigerMode WORD constant/D/R/W | 0~1 Preset mode
selection O:
command rising
edge trigger
1: Triggered by the
rising edge of the
digital input
terminal
IN Position REAL D/R/W Default position
OuT Done BOOL M/S TRUE, Finish
FALSE
ouT Busy BOOL M/S TRUE Running sign
FALSE
ouT Aborted BOOL M/S TRUE execution interrupt
FALSE
OuT Error BOOL M/S TRUE, error flag
FALSE
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‘ OouT | ErrorID ‘ WORD ‘ D/R/W 0x0~0xffff error ID ‘

Function and command description

Use the HC Preset command to assign the counter axis position according to the preset conditions. Preset
ConditionTrigerMode selects whether the rising edge of the command is triggered or the external X input is triggered.
Timing diagram

e The command is triggered by the rising edge, and the command timing diagram is shown in the figure below.

Enable

Done

Busy

Position

Speed
change
graph

\J

5.6.2 HC_Counter (High-speed counter enable)

Controls the high-speed counter to start or stop counting.

Drawing Block:

HC Counter
— Enable

— Axis Position|—
— Invert Velocity|—
Direction—
Positivelimit [—
NegativeLimit [—
Valid—

Busy|—

Aborted [—
Error—

ErrorID|—
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Command list format

Input Name Type of | Applicable (soft | Scope Describe Enable
Output data components)
IN Axis WORD | constant/D/R/W | 0~71 Axis name/Axis number | Enable is
valid
IN Invert BOOL M/S TRUE, direction control
FALSE
OouT Position REAL D/R/W current position
ouT Velocity REAL D/R/W current speed
OouT Direction BOOL M/S TRUE, counting direction
FALSE
ouT Positive Limit | BOOL M/S TRUE, Positive  limit  value
FALSE reached in linear mode
ouT Negative BOOL M/S TRUE, Negative limit value
Limit FALSE reached in linear mode
ouT Valid BOOL M/S TRUE, active state
FALSE
OouT Busy BOOL M/S TRUE, Running sign
FALSE
OouT Aborted BOOL M/S TRUE, execution interrupt
FALSE
ouT Error BOOL M/S TRUE, error flag
FALSE
ouT EerrorID WORD | D/R/W 0x0~0xfftf error 1D

Function and command description

Using the HC_Counter command, the position count and speed measurement of the counter axis are possible.

The counter axis position value varies within the range of the counter axis mode according to the mode setting, and the
position unit is Unit.

Invert (count inverse) parameter

The counting direction of the counter is set through the Invert parameter, and the definition of the counting direction of
different counting modes is shown in the following table. After changing the setting of Invert, you need to re-enable the

function block command to take effect.

down count.

counts up

counts down

Invert A/B Phase Pulse + direction CW/CCW Single phase
count
0 A phase ahead B phase up | Direction signal low level | A phase | Count up
count. counts down counts up
B phase ahead A phase | Direction signal high level | B phase

A phase ahead B phase
down count.
B phase ahead A phase

increase count.

Direction signal low
increase count
Direction signal high level

reduce count

Count down
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Program example

By the following routineRealize high-speed counter counting function.

Select high-speed counter 0, connect to terminal X0, single-phase counting.

1. After setting MO to ON, set the current high-speed counter axis position.

2. After setting M1 to ON, XO0Received count signal, Axis OUpdate current axis position.

Set current position walue

m HC_Freset
— | {+} Enable
00— Axi= Done —M100
D100 — TrizerMode Busy —M101

0102 —Fosition Aborted —M102
Error —M103
ErrorID —D104

High-speed counter enable

M HC_Counter
— F——————Enable
0—{hxis= Fozition[—D106
M4 —{Invert Veloeity —D103

Direction —MI0S
FositiveLimit [—M106
NegativeLimit [—M107

Valid|—M110
Busy —M111
Aborted —M112
Error —M113

ErrorID —D110

Timing diagram
e With "Pulse + Direction” mode as an example, the counter counts up when the direction signal=ON/Invert=0 or the

direction signal=OFF/Invert=1, as shown in the following figure:

Counting signals

Enable

Valid

Direction

|
‘
‘
‘
U
|
L
‘
i
‘
|
U
‘
U
;
U
‘
1
‘
U
‘
|
1
‘

Position

U

‘

Velocity
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e With " Pulse + Direction” mode as an example, when the direction signal=ON/Invert=1 or the direction

signal=OFF/Invert=0, the counter counts up, as shown in the figure below.

Counting signals ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Enahle

Valid

Direction

Position

Velocity

A J

5.6.3 HC_TouchProbe (High-speed counter probe)

The counter value is recorded according to the occurrence of the trigger signal.

Drawing Block:

HC TouchProbe

— Enable
— Axis PosPosition|—
— ProbelD NegPosition|—
— TriggerEdge Done |—
— TriggerMode Busy |—
Aborted |—
Error|—
ErrorID|—

Command list format
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Input Name Type of | Applicable (soft | Scope Describe Enable
Output data components)
IN Axis WORD constant/D/R/W | 0~71 Axis name/Axis | Execute rising
number edge
IN ProbelD WORD constant/D/R/W | 0 -1 Probe ID: Execute rising
edge
IN TriggerEdge WORD constant/D/R/W | 0~2 Edge trigger | Execute rising
mode: edge
Orising edge
1 falling edge
2 any edge
IN TriggerMode WORD constant/D/R/W | 0~1 Trigger type: Execute rising
0: single trigger edge
1: Continuous
trigger
OuT PosPosition REAL D/R/'W positive/negative/0 | Rising edge
capture position
OuT NegPosition REAL D/R/'W positive/negative/0 | Falling edge
capture position
OuT Done BOOL M/S TRUE/FALSE Complete stop
OuT Busy BOOL M/S TRUE/FALSE Running sign
ouT Aborted BOOL M/S TRUE/FALSE Execution
interrupt
OuT Error BOOL M/S TRUE/FALSE Error flag
OuT EerrorID WORD D/R/W 0x0~0xffff Error ID

Function and command description

Using the HC_TouchProbe function block command, the counter axis position value can be latched when the external input
trigger condition is valid.

Each counter axis supports 2-way probes. When using, you need to select the corresponding probe function in the counter
parameter setting, select the input terminal and trigger condition, and the input terminal can be arbitrarily set to choose
X0~X7. The parameter TriggerEdge sets the probe trigger edge.

The rising edge trigger position is latched in the output parameter PosPosition, and the falling edge trigger position is
latched in the output parameter NegPosition.

Timing diagram

eExternal XRising edge trigger (TriggerEdge=0), single trigger mode (TriggerMode=0), the command timing diagram is
shown in the following figure.

Timing diagram

eExternal XRising edge trigger (TriggerEdge=0), single trigger mode (TriggerMode=0), the command timing diagram is

shown in the following figure.
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DRIVE FOR EVER

Enable

Done

Busy

Probe external X input

i
. Latchin,
PosPostion 0 o 2
position

eExternalXFalling edge trigger (TriggerEdge=1), single trigger mode (TriggerMode=0), the command sequence diagram

is shown in the following figure.

Enable

Done

Busy

Probe external X input .

]
NegPostion Laul::lng
position

e External X rising edge and falling edge trigger (TriggerEdge=2), single trigger mode (TriggerMode=0), the command

sequence diagram is shown in the figure below.

Enable

Done

Busy

Probe external X input

) Latching
PosPostion s
position 1
NegPostion ); Latching
position 2
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e External X rising edge and falling edge trigger (TriggerEdge=2), continuous trigger mode (TriggerMode=1), the

command sequence diagram is shown in the figure below.

Enable

Done

—
—

Busy

Probe external X input

Latching
position 3
Latching
position 4

PosPostion

NegPostion

Latching
position 2

5.6.4 HC Compare (High-speed counter comparison)

The probe counter count reaches the specified value.

Drawing Block:

HC_Compare
— Enable
— Axis Done |—
— Position Busy|—

— OutputEnable Aborted}—

—] InterruptMap Error |—
ErrorID|—
Command list format
Input Name Type of | Applicable (soft | Scope Describe Enable
output data components)
IN Axis WORD Constants/D/R/W 0~71 Shaft name / | Enable is
shaft number valid
IN Position REAL D/R/W Compare
positions:
Units: Unit
IN OutputEnable BOOL M/S TRUE/FALSE | Compare
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enable output
IN InterruptMap WORD Constants/D/R/W Interrupt Map
No.
ouT Done BOOL M/S TRUE/FALSE | Completion
Sign
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 ErrorID WORD /D/R/W 0x0~O0xffff Error ID

Function and command description

A single position comparison of a counter axis is possible using HC _Compare.

Program example

The single position comparison output function is realized through the following routine. Set the comparison position is
D112=1000.

1. Interrupt enable

2. When M1 is set to ON, the high-speed counter axis is enabled. 3.

3. When M3 is set to ON, when count value = 1000, compare output Done is set, and when external output is enabled,

external output is set.

Comparison interrupt enable

SMO
——A EI
Monitor operating ]
position
SMT1

3
Comparison interrupt control bit

High speed counter enable
M HC_Counter
F— F—————Enable
00— hxis Position[—D104
Mi0d — Invert Yelocity —D103

Direction [—M105
Positivelimit [—MI106
HegativeLimit —M107

Walid —M110
Eusy—M111
hborted —M112
Error —MI13

ErrorID —I110

Single-position comparison output

M HC _Compare
F— ———Enable
0 —hxis Done —M115
1112 —Position Buzy —ML18

M114 — OutputEnable Aborted —MILT
114 — InterruptMap Error —MI1Z20

ErrorID —I116
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Timing diagram

The command timing diagram is shown in the following figure.

Enable

Done

Busy

Position

Compare
positions

v

Compare output
Y terminal

5.6.5 HC_ArrayCompare (High-speed counter array comparison)

Continue to detect counter counts in order to reach the specified array sequence.

Drawing Block:
HC_ArrayCompare
— Enable
— Axis NextIndex [—
— Array Done [—
—{ Size Busy [—
— OQutputEnable Aborted |—
— InterruptMap Error|—
ErrorID|—
Command list format
Input Name Type of | Applicable (soft | Scope Describe Enable
Output data components)
IN Axis WORD constant/D/R/W | 0~71 Axis name/Axis | Enable is
number valid
IN Array REAL D/R/W Compare arrays:
IN Size WORD constant/D/R/W 1~1000 Number of
comparison

229 | 324



400-600-0303

VEI C Hl ﬁ ﬁl] @E" L[] veicHL.com

values

IN OutputEnable | BOOL M/S TRUE/FALSE | Compare output
enable

IN InterruptMap | WORD constant/D/R/W Interrupt map
number

ouT NextIndex WORD constant/D/R/W | 0~999 Next comparison
value index

OuUT Done BOOL M/S TRUE/FALSE | Complete stop

OUT Busy BOOL M/S TRUE/FALSE | Running sign

ouT Aborted BOOL M/S TRUE/FALSE | Execution
interrupt

OUuUT Error BOOL M/S TRUE/FALSE | Error flag

OuUT EerrorID WORD D/R/W 0x0~0xftff Error ID

Function and command description

Use HC ArrayCompare to achieve multi-position continuous comparison of counter axes.

When the command power flow is valid, the counter axis position is compared with the first position of the array, and after
the comparison is equal, it is compared with the next position value of the array.

In the command, Size sets the array length. After the comparison of all array positions set by the array length is completed,
the continuous output of signals is completed, and the continuous comparison of multiple positions is completed.

The output parameter NextIndex indicates the next comparison point index, that is, the number of completed comparisons
for equality.

Program example

Set the number of comparison values to 3, that is, Size=3. Use the following routine to achieve the multi position
comparison output function.

The three comparison positions are shown in the figure:

[M] maiy [ EMT_1* %

Element Name |data type display forma|current value
1 D144 REAL Decimal 1000.000
2 D146 REAL Decimal 3000.000
3 D148 REAL Decimal 5000.000 |

The function block command fills in the register that sets the first comparison position, and the consecutive register
addresses set the continuous comparison position.

Program execution:

1. Interrupt enable

2. After setting M1 to ON, the high-speed counter axis is enabled.

3. After setting M5 to ON, the comparison output will be output according to the count position, and Position can monitor
the current counter value.

The next index value can be monitored by NexIndex. The program is set to 3 positions, when NexIndex=2, Done is set.
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Comparison interrupt enable
MO
— EI
Monitor operating ]
position
Ml
b
Comparison imterrupt control bit

High-speed counter enable

n HC_Counter
— F—————{Enatle
0 —hxis Position D106
Miod — Invert Veloei ty —DI0S

Direction —HMI05
Positivelimit —MI06
HegativeLimit —MIOT7

¥alid [ —M110
Busy —Mi11
#borted —M112
Error —MI13

ErrorID —D110

Array comparison gutput

w HC_#trravCompare
F— F—————{Enatle

0 —hxis HextIndex —D176

I1dd — hrray Tone —M136

3—{Size Busy —M137

M35 — OutputEnable Aborted —M136

0 — InterruptMap Error —M139

ErrorID |—D178

Timing diagram
Compare 3 positions (Size=3), use the hardware output (OutputEnable=1), the command timing diagram is shown in the

following figure.
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5.6.6 HC_StepCompare (High-Speed counter equidistant distance comparison)

Enable

Busy

Done

 FREIRS
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NextIndex

Position 4

Compare
positions

(2)

Compare
positions

(1)

Compare
positions

(V]

A

Compare output
Y terminal

Continuously detect counters in sequence to count consecutive ordinal values to the specified range and spacing.

Drawing Block:
HC_StepCompare
—{ Enable
— Axis NextPosition|—
— StartPosition Done |—
— EndPosition Busy [—
— Step Aborted|—
— OutputEnable Error|[—
— InterruptMap ErrorID|—
Command list format
Input Output | Name Type of data | Applicable (soft | Scope Describe Enable
components)
IN Axis WORD constant/D/R/W | 0~71 Axis Enable is
name/Axis valid
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number

IN StartPosition REAL constant/D/R/W Start
comparison
position:

IN EndPosition REAL constant/D/R/W End
comparison
position

IN Step REAL constant/D/R/W Step size

IN OutputEnable BOOL M/S TRUE/FALSE | Compare
output enable

IN InterruptMap WORD constant/D/R/W Interrupt map
number

ouT NextPosition REAL D/R/W Next
comparison
value

ouT Done BOOL M/S TRUE/FALSE | Complete stop

OouT Busy BOOL M/S TRUE/FALSE | Running sign

OouT Aborted BOOL M/S TRUE/FALSE | Execution
interrupt

OouT Error BOOL M/S TRUE/FALSE | Error flag

OouT EerrorID WORD D/R/'W 0x0~0xfftf Error ID

ouT EerrorID WORD D/R/'W 0x0~0xfftf Error ID

Function and command description

Using HC_StepCompare, the counter axis can be continuously compared at equal intervals.

When the command power flow is valid, the counter axis position and the StartPosition position start to compare. After the
comparison is equal, the comparison position increases or decreases the Step distance and continues the comparison.
After the last comparison position is compared at equal intervals, the completion signal is continuously output.

The output parameter NextPosition indicates the label of the next comparison point. The label is calculated from 0, that is,
0 represents the first comparison point. Therefore, this label is exactly equal to the number of comparison points that have
been completed.

Program example

1. Interrupt enable

2. After setting M1 to ON, enable the high-speed counter axis.

3. After setting M6 to ON, the current position of counter Position=1000, comparison output is set, and the spacing
Step=1000, comparison output is set at 2000, 3000, 4000, 5000.

You can monitor NextPosition to check the current comparison point marker, and when the count value = 5000, Done is

set.

Comparison interrupt enable

MO
| | { EI ]
Monitor operating
position
M1
L ]

Comparison imerrupt control bit
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High-speed counter enable

m HC_Counter
F—— F—————Enable
0— hxis Fosition|[—D106
Mi04 | Invert Velocity —D103
Direction —MI105
PositiveLimit —M106
HegativeLimit —M107
Yalid[—Mi10
Busy —MI111
Aborted —M112
Error —MI113
ErrorID —D110

Equal Spacing Comparison

Timing diagram

e Use hardware output (OutputEnable=1), StartPosition < EndPosition, the command timing diagram is shown in the figure

below.

" HC_StepCompare
— F—————Enable

0 —hxis FextFosition [—D162

1000. 0000 — StartFosition Tone [—MIGS

5000, 0000 — EndFosition Busy [—M154

1000, 0000 — Step Aborted [—MIEE

M152 —{ OutputEnable Error —MIEE

0160 — InterruptMap ErrorID [—D164

Enable

Done

NextlIndex

Position &

EndPosition

StartPosition

Compare output
Y terminal

B

o Use hardware output (OutputEnable=1), StartPosition>EndPosition, the command timing diagram is shown in the figure

below.
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Enable

Busy

Done

NextIndex

Position 4

StartPosition

EndPosition

A

Compare output
Y terminal

6. Electronic Cam

6.1 Introduction to electronic cams

The electronic cam is essentially the movement of the slave axis following the master axis, and the motion relationship
between the master axis and the slave axis can be represented by cam table data or electronic gear ratio.

o Use the electronic cam table to create a maximum of 361 key point data. With electronic gear ratios, there is only a fixed
proportional relationship between the master and slave axes.

o If electronic gear is used, it is only necessary to set the numerator and denominator of the electronic gear ratio, and there
is no need to set the cam table data. To use an electronic cam, it is necessary to set the electronic cam table data first.

e The programming software can configure 16 cam tables, and 8 electronic cams can be used in the program at the same
time. The maximum number of key points in each cam table is 361.

e During the cam execution process, it is allowed to add, delete and modify the key points of the cam table, and the

modified cam table will take effect in the next cam cycle.
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6.2 Software Settings

6.2.1 Overview
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03

Expand the "Electronic Cam" item in the "Project Manager", right-click "Add Configuration" to create a new electronic

cam, and double-click the electronic cam such as "CAMO" to open the relevant configuration interface.

Project Manager

3 =

o E Electronic CAM vc5(VC5)

E".,"n Program block

B2 E-CAM

The right side of the cam table interface is the graphic editing area, and the left side is the parameter point editing area.

Electronic CAM
@® Universal Cam 15
Unit: 5 ® mm Export file
Primary length: 1000.00

Secondary range: | ~500.00 - |300.00 Import file

Master Pos Slave Pos Speed  |Shape Insert |Delete
1 0. 00| 0. 50/NA
2 100. 00 50. on 0.75 Curve + x
3 300.00 200.00  0.75|Curve + x
4 500. 00, 300l 00 0.33 Curve + x
5 300. 00 400.00/  0.33 Curve + x
6 1000.00 500.00  0.00[Curve +

Configure push rod ‘ oK Cancel

-0.013639
-0.017049

500.00

Displacement

400.00
300.00
200.00

10000
0.004

;—/—"'—_;—__'—‘

e

-100.00
-200.00

-300.00
-400.00

-500.00
0.00 100.00

121

200.00

300.00

400.00

500.00 600.00 700.00 800.00 900.00 1000.

Speed Ratio

097

072

hy=
024
0.00

-024

.048

072

08

E—————

==

0.pC

-097

-121
0.00 100.00

0.017049

200.00

300.00

400.00

500.00 600.00 700.00 800.00 900.00 1000.

Acceleration Ratio

0013639\ 5559851

0.010229
0.006819 /\
0.003410

7N\

0.000000 / 1

%

-0.003410[\_/
-0.006819
-0.010229

Nl

N/

-0.011366

0.00 100.00

200.00

300.00

400.00

500.00 600.00 700.00 800.00 900.00 1000

Cam Table Specifications

When creating a cam table, follow these specifications:

Project Illustrate
Total number of cam keys supported per | 361 Pcs
cam table

Total number of supported cam tables 16 Pcs
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The number of cam tables allowed to | 16 Pcs

execute simultaneously in the PLC

Rules for cam table switching in cam | Call the MC Camln command to switch the cam table and take effect in the

action next cam cycle.

Read and write cam data The phase and displacement of the cam table can be obtained by command.
The data of the cam key points in the cam table can be directly modified, and
then take effect through the MC_GenerateCamTable command.

6.2.2 Cam node settings

Users can set cam nodes in the parameter point editing area according to application requirements. Click "+" under Insert
to add a new cam node data row and edit the relevant data. Select the specified node data row and click "-" to delete the

node.

Master Pos |Slave Pos |Speed Shape Insert [Delete
1 0. 00 0. 00 0. 50| NA
2 100. 00 50. 00 0. 75|Curve + X
3 300. 00 200. 00 0. 75|Curve + X
4 500. 00 300} 00 0. 33|Curve + X
] 800. 00 400. 00 0. 33|Curve + X
6 1000. 00 500. 00 0. 00| Curve +
Cam node parameter definition:

Parameter Function

Spindle Spindle phase, Set the phase of the spindle (relative mode)

position

Slave position | Displacement from axis, used to set the slave axis offset (relative mode)

Speed Connection speed, automatically generated when straight line is selected as curve type,

manually set when quintic curve is selected

Shape Set the curve type, straight line or 5 degree curve

Ilustrate

e The master axis phase and slave axis offset of the first point are 0 by default and cannot be changed.

o The spindle phases are arranged in ascending order.

e The last point of the spindle determines the size of the period of the spindle, and it is not necessary to set the period

separately.

6.2.3 Cam curve settings

The user can set the cam curve in the graphic editing area according to the application requirements, including the curve

of position, speed ratio and acceleration ratio.
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500.00
400.00
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200.00
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-400.00

e

-500.00
0.00

100.00 200.00

300.00

400.00

500.00 600.00

Speed Ratio

700.00

800.00 900.00

1000.

1.21
097
0.72
0.48
0.24
0.00
-0.24
-0.48
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-0.97

s—a—“l,‘(—””-_

0.8

-1.21
0.00

100.00 200.00

300.00

400.00

500.00 600.00

Acceleration Ratio

700.00

800.00 900.00

1000.

0.017049
0.013639
0.010229
0.006819
0.003410

0.009851

0.000000
-0.003410
-0.006819
-0.010229
-0.013639

/\

/”—'—'\\ _/\

«©.011366

-0.017049
0.

00 100.00 200.00

300.00

400.00

500.00

600.00 700.00

800.00 900.00

1000.

Cam Curve Description

1. The position curve allows you to move the cam key points up, down, left and right. The speed ratio curve can only move

up and down. The acceleration ratio curve is not allowed to change.

2. The last point can only be dragged up and down, not left and right. If you need to change the size left and right, you can

manually modify the data of the last point on the right toolbar.

3. Move the mouse to any area of coordinates to prompt specific coordinate information.

6.2.4 Ejector settings

Definition of ejector rod: The ejector rod function can realize the cooperation between the bit element (M, Y) and the

position of the electronic cam spindle, and control the ON/OFF change of the bit element with the change of the spindle

position. The top rods are set up as follows:

Push Rod >
=
Unit: (@) ® mm [
f be performed f I X M-Pos
(O set tamm. unit conversion must be performed for SD elements.) 06.00 100.00 20000 300.00 400.00 500.00 60000 700.00 800.00 900.00 1000.00
Primary Length: 1000.00
Secondary Range: |Axis_0 - ON
= [ =] [0 ~ [0 MO I
OFF
Add Del Type Addr M-Pos P-Action N-Action ON
+ x M ~
x 100. 00 NA NA
+ X M 1 M1 i
x 200. 00/ NA ON
+ | x M 2 OFF
S 300. 00| NA ON
+ x M 3 ON
x 400 00/NA - | 3
+ x M 4 M2
E3 500. 00|NA OFF
+ OFF
ON
M3 I
—» o
ON
M4 T
v
OFF
oK Cancel | |

Ejector data table setting parameters:
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Parameter Function

Slave Axis | Indicates the axis attribute, that is, when the electronic cam slave axis and the axis attribute are

Properties the same, the ejector data takes effect.
Type Displacement from axis, used to set the slave axis offset (relative mode)
Addr Connection speed, automatically generated when straight line is selected as curve type,

manually set when 5th degree curve is selected

M-Pos Set the curve type, straight line or 5-degree curve

P-Action The action of the component when the positive movement position of the spindle is equal to the
M-Pos setting value; NA means no action; ON means set to ON; OFF means OFF; INV indicates

negation.

N-Action The counter-motion position of the spindle is equal to the action of the component when the M-
POS setting value; NA means no action; ON means set ON; OFF means set OFF; INV means

negation

6.3 Cam and Gear Instruction

Command list

The electronic cam command covers the following command items

Command Command name Command description
category
MC_Gearln Gear operation start command
MC_GearQOut Cancel gear action command
MC_CombineAxes Dual-spindle combined gear command
MC_Camln Cam operation start command
Electronic cam | MC_CamOut Cancel the cam action command
command MC_GenerateCamTable Update Cam Table Command
MC_GetCamTable Get Cam Table Command
MC Phasing Spindle phase shift command
MC_GetCamTablePhase Get cam table phase command
MC_GetCamTableDistance Get cam table displacement command
MC_GenerateTappet Updating ejector commands
MC RotaryCut Flying shear command
MC_ChasingCut Trailing cut command

6.3.1 MC_Gearln (Gear operation start command)

Drawing Block:
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VEICHT COM
VEICHI.COM

MC_GearIn
— Execute
—{Slave InGear [—
— Master Busy |—
—| ReferenceType Active [—
— RatioNumerator Aborted}—
— RatioDenominator Error|—
—] Acceleration ErrorID|—
— Deceleration
— Jerk
— BufferMode
Command list format
Input | Name Type of | Applicable (soft | Scope Describe Enable
Output data components)
IN Slave WORD | constant/D/R/W | 0~71 Slave axis | Execute
name/axis number
IN Master WORD | constant/D/R/W | 0~71 Spindle name/axis
number
IN Reference Type WORD | constant/D/R/W | 0~2(default 1) SpindleLocation
type:
0: The command
position of  the
previous cycle
1: Command
position for this
cycle
2: Feedback
position of this
cycle
IN Ratio Numerator | REAL constant/D/R/W | positive/negative Electronic gear
(default 1) molecule
IN Ratio REAL constant/D/R/W | Positive number | Electronic gear
Denominator (default 1) denominator
IN Acceleration REAL constant/D/R/W | Positive number | Acceleration
(default 0)
IN Deceleration REAL constant/D/R/W | Positive number | Deceleration
(default 0)
IN Jerk REAL constant/D/R/W | Positive number | Speed step
(default 0)
IN Buffer Mode WORD | Constant/D/R/W | - (default 0) Buffer mode
ouT In Gear BOOL M/S TRUE, FALSE Sync arrival flag
ouT Busy BOOL M/S TRUE, FALSE Running sign

240 / 324




VEICHI ﬁﬁu @E“ [ veicHLcom &O 400-600-0303

ouT Active BOOL M/S TRUE, FALSE In control

ouT Aborted BOOL M/S TRUE, FALSE Execution interrupt
ouT Error BOOL M/S TRUE, FALSE Error flag

OouT Error ID WORD | D/R/'W 0x0~0xffff Error ID

Function and command description

After the operation starts, the slave axis performs acceleration/deceleration operation at the speed obtained by multiplying
the main axis speed by the gear ratio as the target speed. Before reaching the target position, it is called Catching phase (in
chasing), and after reaching it is called InGear phase (in gear synchronization). When the gear ratio is positive, the slave

station and the main shaft move in the same direction.

Execute | |

1
'

L '
Position 4 !
'

'

Catching phase InGear phase

Master

__________ Slave axis Master axis RatioNumerator

movement — movement Rat ioDenomonator

. Time
InGear '
Busy i
Aborted
Error
With a negative gear ratio, the slave axis moves in the opposite direction to the master axis.
Position
| |
: Catching phase ' InGear phase
1
- ]
| Master
1
1
1
Slave axis _ Master axis RatioNumerator

movement movement RatioDenomonator

Execute
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Before synchronization is achieved, the slave axis moves according to the set acceleration (deceleration) speed. When the
speed of the slave axis is equal to the speed of the master axis multiplied by the gear ratio, it is considered that the gears
are engaged. After that, the slave axis completely follows the change of the master axis.

Case 1: The spindle keeps moving at a constant speed before synchronization (triggering the gear command
according to the gear ratio of 1:1)

Vel A
1. The InGear flag bit output of the command is
valid after the synchronization arrives
\ 1. The slave axis is forced to
Master follow the master axis when the

spindle speed changes after the
synchronization arrives

Slave - _.,5\§<;:\ _______________

1. Runs at the set acceleration (deceleration)
speed before reaching synchronization

.
»

T

Case 2: Spindle variable speed motion before synchronization (gear command triggered according to 1:1 gear ratio)

Vel &

The InGear flag bit output of the command
is valid after the synchronization arrives

Master

Forced change of slave axis

Slave with master axis

 J

6.3.2 MC_GearOut (Cancel gear action command)

Drawing Block:
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— Execute
— Slave Done |—
—{Deceleration Busy [—
— Curvetype Aborted j—
— OutMode Error |—
ErrorID|—
Function and command description
Input Name Type of | Applicable (soft | Scope Describe Enable
Output data components)
IN Slave WORD | constant/D/R/W | 0~71 Slave  axis name/axis | Execute
number
IN Deceleration | REAL constant/D/R/W | 0~1(default 0) | Positive number of
deceleration: stop
according to deceleration 0:
stop immediately
IN Curve type WORD | constant/D/R/W | 0 (default 0) speedtype
0: T-shaped speed curve
IN OutMode WORD | constant/D/R/W | 0 (default 1) Synchronous mode
deselect:
0: Decelerate to stop
1: stop immediately
ouT Done BOOL M/S TRUE/FALSE | complete stop
ouT Busy BOOL M/S TRUE/FALSE | Running sign
ouT Aborted BOOL M/S TRUE/FALSE | execution interrupt
ouT Error BOOL M/S TRUE/FALSE | error flag
ouT Error ID WORD | D/R/'W 0x0~0xfftf error 1D

Function and command description

Specify the action target axis with the Slave (slave axis), specify the Deceleration (deceleration), and abort the MC_GearIln
(gear motion start) command that is being executed. This command has no effect on the spindle operation of the MC_Gearln
(gear operation start) command.

Timing diagram

Execute deceleration stop
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Execute

' '
\ '
' '
3 ' :
' '
' '
' '
' '
I '
Master Axis : E
Speed | |
j |
' '
I '
) '
: : ,
‘ : Time
' '
' '
'
Y ' '
I '
' '
) '
Slave axis \ i
speed : :
! '
\ L
) 0
:\ :
! '
' 1
! '
] [l
1 r T
' H ! Time
!
:
Done )
)
, '
Busy

Aborted

6.3.3 MC_CombineAxes (Dual-spindle combined gear command)

Drawing Block:

MC_CombineAxes

— Execute

— Slave InGear [—
—Masterl Busy [—
—{ Master2 Active|—
— CombineMode Aborted [—
— ReferenceTypel Error |—

— ReferenceTypel ErrorID|—
— RatioNumeratorl
— RatioDenominatorl
— RatioNumerator2
— RatioDenominator2
— Acceleration
—{Deceleration

— Jerk

— BufferMode
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Function and command description

VEICHT COM
VEICHI.COM

Input
Output

Name

Type of
data

Applicable (soft

components)

Scope

Describe

Enable

IN

Slave

WORD

constant/D/R/W

0~71

Slave axis
name/axis

number

Execute

IN

Masterl

WORD

constant/D/R/W

0~71

No. 1

name/axis

spindle

number

IN

Master2

WORD

constant/D/R/W

0~71

No. 2 Spindle
name/axis

number

IN

Combine Mode

WORD

constant/D/R/W

0~1(default 0)

Synthetic mode:
0: 1+2
1:1-2

IN

ReferenceTypel

WORD

constant/D/R/W

0~2(default 1)

Location type

0: The command
position of the
previous cycle

1: Command
position for this
cycle

2: Feedback
position of this

cycle

IN

ReferenceType2

WORD

constant/D/R/W

0~2(default 1)

Location type

0: The command
position of the
previous cycle

1: Command
position for this
cycle

2: Feedback
position of this

cycle

IN

RatioNumeratorl

REAL

constant/D/R/W

positive/negative(default

1)

No. 1 electronic

gear molecule

IN

RatioDenominatorl

REAL

constant/D/R/W

Positive number (default

1)

No. 1
Electronic gear

denominator

IN

RatioNumerator2

REAL

constant/D/R/W

positive/negative
(default 1)

No. 2 electronic

gear molecule

IN

RatioDenominator2

REAL

constant/D/R/W

Positive number (default

D

No. 2 Electronic

gear
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denominator
IN Acceleration REAL | constant/D/R/W | Positive number (default | Acceleration
0)
IN Deceleration REAL | constant/D/R/W | Positive number (default | Deceleration
0)
IN Jerk REAL | constant/D/R/W | Positive number (default | Speed step
0)
IN BufferMode WORD | Constant/D/R/W | - (default 0) Buffer mode
OUT InGear BOOL | M/S TRUE, FALSE Sync arrival flag
OUT Busy BOOL | M/S TRUE, FALSE Running sign
ouT Active BOOL | M/S TRUE, FALSE In control
ouT Aborted BOOL | M/S TRUE, FALSE Execution
interrupt
OUT Error BOOL | M/S TRUE, FALSE Error flag
OUT Error ID WORD | D/R/'W 0x0~0xfftf Error ID

Function and command description

The value of adding or subtracting the positions of the two master axes is output as the slave axis position.

- There are two ways to synthesize this command: addition or subtraction

Add or subtract the position change of the No. 1 spindle and the position change of the No. 2 spindle and output the
calculated value as the position change of the slave axis.

* When CombineMode value is 0

Slaveaxis ~ Nodmasteraxis ~No.1main wheel gear ratio molecule No.2 master axis xNo.2mainwheelgearratiomolecule

- X t
changeamount  changeamount  No.1main wheel gear ratio denominator ~ change amount  No.2 main wheel gear ratio denominator

A
Speed

Slave axis

1#Master axis

2#Master axis

»

Timer

- When CombineMode value is 1

Slaveaxis ~ No.lmasteraxis  No.1main wheel gear ratio molecule No.2 master axis ) No.2 main wheel gear ratio molecule

changeamount  changeamount  No.l main wheel gear ratio denominator ~ change amount ~ No.2 main wheel gear ratio denominator
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Speed

1#Master axis

2#Master axis

Slave axis

Y

Time

- The numerator and denominator settings of the main shaft gear ratio are the factors that adjust the position change of the
two main shafts.

- Acceleration, decelerationand speed steplndicates that the master axis is already in motion before this command is
executed. At this time, if this command is executed, the slave axis willspeed stepAccelerate or decelerate to synchronize
with the spindle position change. After synchronization, InSync is TRUE, and the command execution is completed.

- To end the master-slave relationship of this command, use other motion commands to control the slave axis (such as
MC _Stop).

Program example

Note . W MoveEalative
— t 1+ Execute
n i e 1 —{hxiz Dems [—MEOT OFF
— Enshle OFF M506 —| Speediiade Busy —M508 OFF
0—hxis Status 500 OFF 1000. 0000 D504 — Position Kbor ted [—MB09 0FF
Busy | IE10 177 10, 00000 — Velosi ty Ervor —NBL0 OFF
500, 0000 —{ Accaleration ErrorID [—D5140
Error (—IB0Z OFF S00. 0000 — Deceleration
ErrorID —I500 0 0.0000000 1512 — Jerk
o WE MoveEelative
— 111 Execute
MC_Fower 2 —{awis Done —W701 DFF
Enshle 0FF 6700 —| Speedilode Busy [—M702 OFF
1 —hgie Status B3 OFF 500, 00000 D700 — Posi tion Kborted —M703 OFF
5, 0000000 —| Velaocity Evvor —N704 0FF
Busy —MB14 OFF .
1000, 0000 — hoceleration ErrorID [—D7040
Error —MB05 OFF 1000, 0000 — Deceleration
ErrerID D502 0 0, 0000000 D702 — Jerk
Dual master axis bined gear 1d
MC_Fower " MC_Combinehs=s
Enable i o E
0 —slave InGear —MS00 OFF
2 —hxis Statns —WE30 0FF 1 —dMasterl Busy | —M801 OFF
B“Sy B3 0FF 2 —\Master? Active [ —MS0Z OFF
0 D600 —{ CombineMode Abor ted —ME03 OFF
Brror —MB32 OFF 1 —|ReferenceTyvpel Error [—M&04 OFF
ErrorID|—I5300 1 — ReferenceTypeZ ErrorID —I&22 0
1. 0000000 —| Rati oFumer atorl
1. 0000000 — Eatiolenominatorl
1. 0000000 — RatioHumerator
1

. 0000000 — RatieDeneminatorZ
1200. 0000 — hcceleration
1200, 0000 —|Deceleration
0. 0000000 DE18 — Jerk

0 D620 — BufferMode
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Motion curve and timing diagram

Component i j
Channel name i Color Vertical axis Min -
yP scaling
D800 Slave axis speed REAL 600. 000000 0. 000000 15. 000000
D806 Master 1 axls speed REAL 900. 000000 0. 000000 10. 000000
D814 Master 2 axis 3peed REAL 1800. 000000 0. 000000 2. 000000
Speed 4
Slave axls
1# Master axis
2# Master axis
; >
! Time
Execute
|
InGear :
— ]

Busy

Active

Master axisl/Master axis 2

Execute

Done

- When command Execute changes from FALSE to TRUE, the MC CombineAxes command starts to execute, after a
period of time, the command executes successfully, CombinA_InGearWhen it becomes TRUE, the three axes reach the
synchronized motion state according to the command requirements. At this time, the Execute of the MC MoveRelative
command of the two spindles is changed to TRUE, and the two spindles start to move. At this time, the slave axis also
starts to move according to the sum of the position changes of the two spindles. The position change of the slave axis per
unit time is the sum of the position changes of the two spindles. After the execution of the spindle command is completed,
the three axes are still in a synchronized state. To interrupt the synchronization state of the three axes, use the MC_Stop

command to interrupt the slave axis to cancel the synchronization state.
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6.3.4 MC_CamlIn (Cam operation start command)
Drawing Block:
MC_CamIn
— Execute
— Slave End0fProfile (—
— Master InSync |—
— CamTable Busy |—
— StartMode Active|—
—| Periodic Aborted [—
— ReferenceType Error|—
—{Direction ErrorID f—
— MasterOffset
— SlaveOffzet
— MasterScaling
— SlaveScaling
— MasterStartDistance
— ActivationPosition
— BufferMode
Function and command description
Input Name Type  of | Applicable Scope Describe Enable
Output data (soft
components)
IN Slave WORD constant/D/R | 0~71 Slave axis name/axis | Execute
W number
IN Master WORD constant/D/R | 0~71 Spindle name/axis
/W number
IN CamTable WORD constant/D/R | 0~15 Cam table
/W
IN StartMode WORD constant/D/R | 0~2(default Spindle tracking
W 2) distance method:
0: absolute mode
1: Relative mode
2: start now
IN Periodic WORD constant/D/R | 0-32767 Repeat pattern:
W (Default 0) 0: keep looping
Others: Loop  the

249 | 324




VEICHI 56 S

VEICHT COM
VEICHI.COM

specified number of

times
IN ReferenceType WORD constant/D/R | 0~2(default | Spindle position type:
W 1) 0: Command position in
the previous cycle
1: Command position in
this cycle
2: Feedback position in
this cycle
IN Direction WORD constant/D/R | 0~2(default | Direction selection
W 2) 0: Specify the positive
direction
1: Specify the negative
direction
2: No direction is
specified
IN MasterOffset REAL constant/D/R | positive/neg | Spindle position offset
W ative/O(defau
1t 0)
IN SlaveOffset REAL constant/D/R | positive/neg | Offset  from  axis
W ative/O(defau | position
1t 0)
IN MasterScaling REAL constant/D/R | Positive Spindle position scaling
W number(defa | ratio
ult 1)
IN SlaveScaling REAL constant/D/R | positive/neg | Scaling  from  axis
/W ative(default | position
1)
IN MasterStartDistan | REAL constant/D/R | positive/neg | Spindle tracking
ce W ative/O(defau | distance
1t 0)
IN ActivationPositio | REAL constant/D/R | Positive Cam table start position
n /W number(defa
ult0)
IN BufferMode WORD Constant/D/ | - (default 0) | Buffer mode
R/W 0: wait for the previous
run to complete
Other: reserved
OouT EndOfProfile BOOL M/S TRUE/ End point in cam table
FALSE
OouT InSync BOOL M/S TRUE/ Sync arrival flag
FALSE
ouT Busy BOOL M/S TRUE/ Running sign
FALSE
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ouT Active BOOL M/S TRUE, In control
FALSE

ouT Aborted BOOL M/S TRUE, Execution interrupt
FALSE

ouT Error BOOL M/S TRUE, Error flag
FALSE

OouT ErrorID WORD D/R/W 0x0~0xffff Error ID

Relative cam table
The phase and displacement of the cam table are specified in relative amounts from the starting point of 0.0. In each
EtherCAT cycle, the cam calculation unit calculates the displacement of the slave axis corresponding to the phase of the

master axis according to the selected cam curve type.

Cam table
Start 0 0
80 30
160 50
240 20
End 360 0

Each task cycle calculates the command position when the electronic cam acts according to the curve type between the key
points.

Command start condition

This command can be activated in any state of spindle stop, position control, speed control, or synchronous control. This
command can be started when the slave axis is in StandStill state, Discrete Motion state, Continuous Motion state and
Synchronized Motion (non-axis group motion).

Software limit

If the slave axis exceeds the software limit during the cam operation, an error will occur, and the operation will be stopped
immediately.

Start of cam action

o When StartMode is set to 2 (start immediately), the cam action will be executed immediately after the command is started.
The current position of the master axis is the phase 0 point of the cam, and the current position of the slave axis is the

displacement zero point of the cam.
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Execute

A
Master axis
command
position

Time

&
Slave axis
command
position

Time

InSync

o When StartMode is set to 0-1 (specified position start)

After the start command, wait for the spindle to reach the StartPosition (cam table start position). When the spindle passes
StartPosition (cam table start position), the start point of the cam table is executed. The phases and displacements of the
cam table are specified in relative quantities from zero. Therefore, the absolute position of each axis of each phase is a
relative value from the absolute position of each axis of the starting point of the cam table. For example, the count mode
of the spindle is 0~360 ° rotation mode, and the cam table is shown in the figure below. StartPosition (cam table start
position) =50. As shown below, the absolute position of the master axis is the phase of the cam table plus the value of
StartPosition, and the absolute position of the slave axis is the displacement of the cam table plus the value of the absolute

position of the slave axis at the starting point of the cam table.

Cam table Absolute position of each axis
Displacement ilﬁ\é’e
Start 0 0 50 O e e e ™
50 30| g | 10| 300 At postion o the ove o
_—
120 50 70| g0 Aoplcpeion of he dove i
240 20 290 | 201 At postn of the slave i
End 360 0 50 O e sttt ot the v bl

Then, when the MasterStartDistance (spindle tracking distance) is passed, the cam operation of the slave axis is started,
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and the output variable InSync (in synchronization) is turned on.
MasterStartDistance (spindle tracking distance) is specified as absolute position (StartMode = 0) or StartPosition
(StartMode = 1) from StartPosition (cam table start position).

The set cam table is as follows:

Phase Displacement
0 0

80 120

120 80

360 140

The starting conditions for the cam action are as follows:
Input variable Condition 1 Condition 2

Periodic(repeat pattern) 0 0
StartMode(Start position mode | Relative position Relative position
command)
StartPosition (cam table start position) 0 0
MasterStartDistance (spindle tracking | 0 80
distance)

Under condition 1, when the master axis passes 0, the output variable InSync (in synchronization) turns on, and the slave
axis starts cam operation.

Under condition 2, when the spindle passes 0, during spindle cam operation, when 80 is passed, the output variable InSync
(in synchronization) turns ON, and the slave axis starts cam operation.

It should be noted that under condition 2, the cam action starts from the middle of the cam table, and the slave axis

accelerates rapidly.

Master axis
comman
position

30

Time

Slave axls
comman
position

MasterStartDistance=0

Time

InSync

Slave axls
command
position

MasterStartDistance=80

' Time

InSyne
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The above cam table, when modifying the starting conditions as follows:

400-600-0303

Input variable

Condition 1

Condition 2

Condition3

Periodic(repeat pattern)

0

0

0

StartMode(Start position mode

Relative position

Relative position

Relative position

distance)

command)
StartPosition (cam table start position) 40 40
MasterStartDistance (spindle tracking 0 80

Under condition 1, when the spindle passes 0, Spindle Cam action, the output variable InSync (in synchronization) turns

on, and the slave axis starts cam operation.

Under condition 2, when the spindle passes 40 specified by StartPosition (start position of cam table), Spindle Cam action,

the output variable InSync (in synchronization) turns on, and the slave axis starts cam operation.

Under condition 3, when the spindle passes 40, the output variable InCam (in cam operation) turns ON, and when it passes

120, the output variable InSync (in synchronization) turns ON, and the slave axis starts cam operation.
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Master axi.s-
command

position

-0303

StartPosition=0

MasterStartDistance=)

v

Time

InSync

Slave axis
command

position

StartPosition=10

MasterStariDistance=(

Time

InSyne

Slave axis
command

position

v

StartPositior=40

MasterStartlistance=8

0

Time

InSyne

With StartMode (start position specification), you can specify whether the specified value of MasterStartDistance (spindle

tracking distance) should be treated as an absolute position or a relative position. The following explains the difference in

the start of the cam operation of the slave axis due to the difference in StartMode (designation of the start position mode).

The settings for the cam table are the same as in the previous example. The conditions for starting the cam operation are as

follows.

Input variable

Condition 1

Condition 2

Periodic (repeat pattern)

0

0

StartMode (Start position mode

Absolute position

Relative position

distance)

command)
StartPosition (cam table start position) 40 40
MasterStartDistance (spindle tracking 80 80
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Under Condition 1 and Condition 2, when the spindle passes 40,SpindleCam action.

In Condition 1, since StartMode (designation of the start position method) is 0 (absolute position), when the master axis
passes 80, the output variable InSync (in synchronization) turns on, and the slave axis starts cam operation.

In Condition 2, since StartMode (designation of the starting position method) is 1 (relative position), when the master axis

passes 120 (=40+80), the output variable InSync (in synchronization) turns on, and the slave axis starts cam operation.

Master axis
command
position

120
80

1

1

1

40 i ]

' Time
5

T L

'

'

L}

L}

L}

Master axis '
command - !
position '

'

'

' .

] StartPosition=40

I

A MasterStartDistance=80

'

'

. "

' Time
<4
>

\ 1

[}

T

L}

'

[nSyne '

)

)

'

L}

4 ]

L}

L}

Master axis '
command '

iti [}
position !

L}

L}

! . -

StartPosition=40
MasterStartlistance=80
Time
’ >
I
InSyne

Repeat pattern

When 0 is specified in Periodic (repeated mode), the cam action is repeated from the start point to the end point of the cam
table. After each cam period ends, EndOfProfile is set for one PLC scan period. When N (greater than 0) is specified, the
cam action will end after N cycles. After the last cycle, if the Execute input is ON, the EndOfProfile will always be TRUE,
and if the Execute is OFF, the EndOfProfile will be set for one PLC scan cycle . During the repeating process, if the stroke
position of the slave axis is the same at the start and end points of the cam table, it operates as a reciprocating cam. If the
stroke position of the slave axis is different at the start point and end point, it operates as a transfer cam.

* Reciprocating cam action
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A

Slave axis

Distance of one turn of the cam

Displacement

Start position |- - - - - - - - - - -

»
|

Start position Master axis
EndOfProfile
* Transfer Cam action
A
Master axis
Distance of one turn of the cam
Displacement
Start
positlon | - ----- -
Start position Master axis

End of cam action

To end the cam operation in the middle, use the MC_CamOut (cam release) command or the MC_Stop (forced stop)
command.

Coefficients (scaling)

The master phase and slave axis displacement of the specified cam table can be scaled according to the specified ratio.

Different overrides can be set for the master and slave axes.
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scasilng
2.0

Master axis

scaling
Bias
A function that shifts the phase and displacement by the offset amount for the specified cam table.
Different offsets can be specified for the master axis phase and slave axis displacement.
o When MasterOffset (Spindle offset)> 0
A
Displacemgnt
.
1 cycle !
Master0Offset=80 '
.
\
.
.
.
\
,
\
,
\
.
\
,
:
i
]
Cam table '
starting ,
position ' Phases
EndOfProfilels TRUE EndOfProfilelsiTRUE EndOfProfilelsTRUE
o When MasterOffset (spindle offset) <0
A
Displacement
l 1
1 cycle =:
1
1
:
1
:
Master0f fset=-80 !
| 1l
N — :
' :
l 1
1 1
1 1
' 1
: 1 AN
' , ' .
v ! \
1 ’ 1 \
[ i A
" ' AN Phases
L7 l »
Cam table starting position
EndOfProfilels TRUE End0fProfile ISTRUE
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o When SlaveOffset (slave axis offset) > 0

A

Displacement

Phases
Cam table "
starting position
o When SlaveOffset (slave axis offset) <0
A
Displacement
/; K
' |
’ \
\\
l\
. . . Phases
SlaveOffset=-50
Cam table starting position

Direction (direction selection)

Only when the moving direction of the master axis is consistent with the Direction (direction selection), the cam action of
the slave axis can be started.

o No direction specification

The cam action starts regardless of whether the spindle moves in the positive or negative direction.
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A
I
A I
1 ' "
1 ' '
) ' '
' I '
' I '
' I '
1 ' '
' | '
' ' '
1 ! '
' ' 1
) ! '
1 1 '
) ! '
) ! 1
1 ! '
1 ] '
1 ! '
) ! '
) ! 1
] 1 '
Slave axis ' I '
position : : : >
' I ' Time
1 ] '
) ! '
) ! '
] ! '
] ' '
1 ] 1
\
' I \
' ! '
1 ' '
) ! '
' I '
1 ' '
1 ' '
' ! '
' I '
' I '
1 ' '
) ' '
' I '
' I '
' I H
1 ' 1
! 1
Master axls H | H
position ' ' h TIme

e Specify the positive direction
The cam action starts when the master axis moves in the positive direction. During a cam cycle, if the master axis is reversed,
the slave axis will remain stationary until the master axis returns to its original position, and the slave axis will continue to
follow the master axis to perform cam action.

Slave axis
position

Master axis Time

position

Time

e Specify the negative direction
The cam action starts when the master axis moves in the negative direction. In a cam cycle, if the master axis is reversed,

the slave axis will remain stationary until the master axis returns to its original position, and the slave axis will continue to
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follow the master axis to perform cam action.

Slave axis
position
hdasg?raxis : :
osition K H v
P X H ! Time
: i
: i
; ; Time

Position type selection

ReferenceType is used to set the data source of the spindle position.

When the spindle is the local encoder axis, the parameter setting is invalid, and it is always the feedback position of this
cycle.

When the spindle is set as a bus servo axis and a local pulse axis, three modes can be set: the command position of the
previous cycle, the command position of this cycle and the feedback position of this cycle.

Restart command

When the Busy signal of the MC_CamlIn command is valid when the command is re-triggered, the parameters
Periodic, MasterScaling, SlaveScaling, RefrenceType, and Direction will be cached and take effect in the next cam
cycle.

Multiple boot

The second MC_CamlIn command is triggered when the Busy signal of the MC CamlIn command is valid, the Busy
signal of the second command is valid, and the Active signal is invalid. When a cam cycle ends, the first command is
interrupted, and the Active signal of the second command is the output is valid, and the parameters Periodic,
MasterScaling, SlaveScaling, ReferenceType, and Direction will take effect according to the parameters of the second

command.

6.3.5 MC_CamOut (Cancle the cam action command)

Drawing Block:
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MC_CamOut
— Execute
— Slave Done [—
— Deceleration Busy[—
— Curvetype Aborted|[—
— OutMode Error —
ErrorID |—
Function and command description
Input Name Type of | Applicable Scope Describe Enable
Output data (soft
components)
IN Slave WORD constant/D/R/W | 0~71 Slave axis name/axis number | Execute
IN Deceleration REAL constant/D/R/W | Integer, 0 Positive number of
deceleration: stop according to
deceleration 0: stop
immediately
IN Curvetype WORD constant/D/R/W | 0 (default 0) speedType 0: T-shaped speed
curve
IN OutMode WORD constant/D/R/W | O~1(default 0) | Synchronous mode deselect:
0: Decelerate to stop
1: Stop immediately after
executing the current cycle
ouT Done BOOL M/S TRUE/FALSE | Complete stop
ouT Busy BOOL M/S TRUE/FALSE | Running sign
ouT Aborted BOOL M/S TRUE/FALSE | Execution interrupt
OouT Error BOOL M/S TRUE/FALSE | Error flag
ouT Error ID WORD D/R/W 0x0~0xffff Error ID

Function description

Use this command to cancel the cam operation of the slave axis.

When Execute (start) is set to ON, the MC_CamlIn command is interrupted and the interrupt flag is valid. If OutMode is

set to 0, the deceleration action is performed according to Deceleration (deceleration). After deceleration to 0, the Done

output is valid. Before the slave axis stops moving, the slave axis is in Continuous Motion mode; if OutMode is set to 1,

the current Stop immediately after cyclic cam action, The slave axis is in synchronous motion mode until the cam action

ends.

An error occurs when this command is activated for an axis that is not camming.

Repeat trigger

When the MC_CamOut command is re-triggered, the stop mode is performed according to the following rules:

Decelerate to stop

Stop immediately

executing the current cycle

after

The command reports an error, and the axis enters

the standstill state after decelerating and stopping.

Decelerate to stop

Decelerate to stop

Stop at the new deceleration

Stop  immediately

executing the current cycle

after

Decelerate to stop

Switch to deceleration stop mode
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Stop  immediately  after | Stop immediately after | Stop after executing the current cycle

executing the current cycle executing the current cycle

Decelerate to stop Stop immediately after | The command reports an error, and the axis enters
executing the current cycle the standstill state after decelerating and stopping.

Timing diagram

e Deceleration stop mode.

Execute

' TIme
Slave 4 . :
axis ' '
speed ! !
E I TIme
Busy
e Stop immediately after executing the current cycle.
Execute
| .
| 1
4 | .
1 L}
1 1
1 L}
1 1
1 )
1 L}
] Ll
1 L}
1 1
. J
1 L}
1 1
' '
| , R
! ' TIme
: .
4 ' '
Slave X !
axis ‘ .
speed ! )
i 1
) 1
I 1
| 1}
I Ll
| :
1 1
1 " oy
T T [ -
' ! ' TIme
|
Done :
' I
1
Busy
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6.3.6 MC_GenerateCamTable (Update cam table command)

Drawing Block:

MC_GenerateCamTable
— Execute

— CamTable EndPointIndex [—
— CanNode ErrorNodePointIndex|—
— NodeNum Done [—
— Mode Busy[—
Aborted—

Error[—

ErrorlD[—

Function and command description

Enter/output | Name Type of | Be Scope Describe Enable
data applicable(d

evice)

IN CamTable WORD constant/D/R | 0~15 Cam table Execute
/W

IN CamNode REAL D/R/'W Cam node array:
Array
arrangement:
(mPos[0],sPos[
0],
Speed[0],Acc[0
1,Type[0],...)

IN NodeNum WORD constant/D/R | 0~361 Number of cam
/W nodes:

Less than 1
indicates  that
the original
number of cam

nodes is used

IN Mode WORD constant/D/R | O(Default 0) | Effective mode:
/W 0: Take effect in
the next cam
cycle

1: Effective
immediately

2: Valid at the

next cam

coupling
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ouT EndPointIndex WORD D/R/W WORD End index
ouT EerrorNodePointlindex | WORD D/R/W WORD Wrong node
number

ouT Done BOOL M/S TRUE/FALS | Complete stop
E

OouT Busy BOOL M/S TRUE/FALS | Running sign
E

ouT Aborted BOOL M/S TRUE/FALS | Execution
E interrupt

OouT Error BOOL M/S TRUE/FALS | Error flag
E

OouT EerrorID WORD D/R/W 0x0~0xftff Error ID

Functional Overview

At the rising edge of Execute (start), this command calculates the cam data based on the values of the input variables
CamNode and NodeNum, and updates it to the cam table specified by CamTable, and takes effect in the next cam cycle.
CamNode variable function

The parameter CamNode is used to specify a new cam node array, the parameterCan not be empty.

Create a brand-new cam node array through the PLC program, copy the values in the cam node array to the cam table

through the MC GenerateCamTable command, and start executing in the next cam cycle.

Array of cam nodes Array of cam nodes
before replacing nodes | after replacing nodes

| |

Number of cam nodes 1 Number of cam nodes 1 Custom cam node arrays
Phases IDlsplacement Phases Displacement Phases IDisplacement
Start 0 0 Start 0 0 Start 0 0
200 100 200 100 200 100
400 200 400 200 400 200
gnmgh MC_GenerateCamTable copy

500 400 500 400 500 400

0 0 600 500 600 500

End 0 0 End 800 600 End 800 600

Program example:
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Number of cam nodes 1

Number of cam nodes 1

—
Phases Displacement Phases I Displacement
Start 0 0 Start 0 0
200 100 200 100
400 200 400 200
Add Node
500 400 500 400
0 0 600 500
End End
0 0 H00 600
Replacing the cam before the node:
& Uni C B G B Displacement
® Universal Cam g3 ] 0000 p
450.00
Unit: " Pulses @ mm fle 40000
et || ~
Primary length: | 300.00 300.00 /,
25000
_ 20000
Secondary range: | 000 G _@Eﬁﬁj 5000 M//;,,—-__
100.00 /
5000 —
0
o Jos Slave Fos Sped Sage - Tnert Delee 000 5000 10000 15000 20000 2000 30000 36000 4000 45000 5000
2 200.00  100.00  2.00 Curve + X Speed Ratio
3 4000 20000 030Cure |+ x 4-55| . |
4 50000 400 oM Curve + 3R 310 |
| I¥ MAIN x| =l EeMT1 x|
Variable Address  Variable Name Variable Type Date Type Note A Elilvl'lfnt Date Type E}\S‘_}'!"l‘?: %.’i’:il;inf -
TEMP BOOL REAL T 10..0000000
TEMP BOOL v REAL 0. 0000000
~ REAL 0. 0000000
M4 MC_GenerateCamTable REAL 0. 0000000
N160—il Execute DINT 1
) N REAL 200. 00000
0— CamTable EndPointIndex —DI10165 REAL 100. 00000
0.0000000 D110— CanNode ~ ErrorNodePointIndex(—D10180 REAL 2. 0000000
REAL 0. 0000000
6D1012— NodeNum Done [—M110 ON DINT 1
REAL 400. 00000
1D1014— Mode Busy[—MI1110FF REAL 200. 00000
Aborted —M112 OFF REAL 0. 5000000
REAL ~10.0000000
Error —M113 OFF DINT Decimal[)
REAL 500. 00000
ErrorID—D10200 REAL 400. 00000
REAL 1. 0000000
REAL 0. 0000000
DINT 1
REAL 600. 00000
REAL 500. 00000
REAL 0. 5000000
REAL 0. 0000000
DINT 1
REAL 800. 00000
REAL 600. 00000
REAL 1. 0000000
REAL 0. 0000000
o DINT 1
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Node array data format
Ejector Address Type  of Notes
point data
Dl REAL Spindle position
D1+2 REAL Slave position
The D1+4 REAL speed
firstlnodes | D1+6 REAL acceleration ratio
D1+8 DINT Curve type (0: straight line; 1:
quintic curve)
D1+10 REAL Spindle position
D1+10+2 REAL Slave position
The D1+10+4 REAL speed
first2nodes | D1+10+6 REAL acceleration ratio
DI1+10+8 DINT Curve type (0: straight line; 1:
quintic curve)
DI1+(n-1)*10 REAL Spindle position
D1+(n-1)*10+2 REAL Slave position
Nth node D1+(n-1)*10+4 REAL speed
D1+(n-1)*10+6 REAL acceleration ratio
DI1+(n-1)*10+8 DINT Curve type (0: straight line; 1:
quintic curve)
Cams after node replacement:
Master axis
displacement T

N

* Slave axis

= S as

displacement
0 50000 100000 150000 200000 250000 300000 350000
Timeline (ms)
Component Vertical axis
Channel name Color Min Max Average
Type scaling g
D1002 REAL - 15. 000000 0000000  600.000000  283.085450
D1008 REAL - 11. 250000 0000000 S00. 000000 PERTPEEIES

NodeNum variable function

The parameter NodeNum is used to indicate the number of nodes in the newly generated cam table. When the parameter is

empty, it means that the number of nodes in the cam table remains unchanged. When it is not empty, the value specified by
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NodeNum is adopted.
Modify the number of key points in the cam table and take effect through the MC_ GenerateCamTable command, and
execute according to the new cam node in the next cam cycle.
Command parameter setting description
e The phase and displacement of the first point must be 0, otherwise an error will be reported.
e The absolute value of phase, displacement and speed ratio cannot be greater than 9999999, otherwise an error will be
reported.
e The number of nodes cannot be greater than 361, otherwise an error will be reported.
e The number of nodes must be at least 2, otherwise an error will be reported.
e An error is reported when the phases are arranged in non-ascending order.
e It is required that the phase difference of two adjacent spindles must be greater than 0.0001, otherwise an error will be
reported.
e The curve type of the node can only be set to straight line or quintic curve, otherwise an error will be reported.
Speed ratio adjustment rules
When this instruction is called, if the speed ratio of the key point is not set properly, the speed ratio of the cam node will
be adjusted automatically, and the modification rules are as follows.
e When the current segment is a straight line, the speed ratio is automatically adjusted according to the formula.
For example, if points A1 and A2 form a straight line, the calculated speed ratio will be written into A2.

Al point coordinates (x1,y1),A2 point coordinates (x2,y2), then the speed ratio value of straight line A1-A2 is::

y2-Y1

V2= o-x1

e No adjustment when a straight line is connected immediately after a 5-times curve

e No adjustment is made when a 5-times curve is connected immediately after a 5-times curve.

When a straight line is linked to a straight line, the link speed of each segment is calculated separately, and the link speed
ratio is allowed to change abruptly.

For example, if A1-A2 is the first straight line and A2-A3 is the second straight line, the speed ratio of the first curve is
calculated and written into A2, and then the link speed of the second straight line is calculated and written into A3, and
there is a sudden change in speed caused by the unequal link speeds of the first and second straight lines.

Restart motion command

Re-trigger this command while the Busy signal of this command is valid, and the cam table will be modified according to
the new parameters.

Multiple boot commands

When the Busy signal of this command is valid, a new MC_GenerateCamTable command is triggered, the command is
interrupted, the CommandAborted signal output is valid, and the cam table will be modified according to the parameters

of the newly triggered command.

6.3.7 MC_GetCamTable (Get cam table command)

Drawing Block:
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MC_GetCamTable
— Execute
— CamTable CamNode f—
— Mode NodeNum [—
Done [—
Brrori—
ErrorID|—
Function and command description
Input Name Type of | Applicable Scope Describe Enable
Output data (soft
components)
IN CamTable WORD Constant/D/ | 0~15 Cam table Execute
R/W
IN Mode WORD Constant/D/ | O(Default 0) | read model:
R/W O:currentRunning  cam

table data

Other: reserved

OuT CamNode REAL D/R/'W cam node array:

Array arrangement:
(mPos[0],sPos[0],
Speed[0],Acc[0],Type[0]
yert)

ouT NodeNum WORD D/R/W 0~361 Number of cam nodes:

less than lIndicates that

the original number of

cam nodes is used

ouT Done BOOL M/S TRUE, completion sign
FALSE

ouT Error BOOL M/S TRUE, Error flag
FALSE

ouT Error ID WORD D/R/W 0x0~0xftff Error ID

Functional Overview

This command reads the current cam data on the rising edge of Execute and updates it to the cam table specified by
CamTable.

Node array data format

Node Address Type of data Notes
D1 REAL Spindle position
D1+2 REAL Slave position
D1+4 REAL Speed
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DI1+6 REAL Acceleration ratio
The 1% DI1+8 DINT Curve type (0: straight line; 1: quintic curve)
nodes
DI1+10 REAL Spindle position
DI1+10+2 REAL Slave position
DI1+10+4 REAL Speed
D1+10+6 REAL Acceleration ratio
The 2 DI+10+8 DINT Curve type (0: straight line; 1: quintic curve)
nodes
DI+(n-1)*10 REAL Spindle position
D1+(n-1)*10+2 REAL Slave position
D1+(n-1)*10+4 REAL Speed
D1+(n-1)*10+6 REAL Acceleration ratio
The N node DI1+(n-1)*10+8 DINT Curve type (0: straight line; 1: quintic curve)

6.3.8 MC_Phasing (Spindle phase shift command)

Drawing Block:
MC_Phasing

—{ Execute
—{slave Done [—
—{ SpeedMode Busy [—
— Position Aborted|—
—{Velocity Error|—
—{Acceleration ErrorID|—
—] Deceleration
—{ Jerk

Function and command description

Input | Name Type of | Applicable (soft | Scope Describe Enable

Output data components)

IN Slave WORD constant/D/R/W | 0~71 Slave axis | Execute
name/axis
number

IN SpeedMode | BOOL M/S TRUE/FALSE Speed Type:

(default FALSE) 0T type,
1S type

IN Position REAL constant/D/R/W | Positive number Distance  or
phase

IN Velocity REAL constant/D/R/W | Positive number Target speed

IN Acceleration | REAL constant/D/R/W | Positive number Acceleration

IN Deceleration | REAL constant/D/R/W | Positive Deceleration

number(defaultAcceleration)
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IN Jerk REAL constant/D/R/W | Positive number Speed step

ouT Done BOOL M/S TRUE/FALSE Complete stop

ouT Busy BOOL M/S TRUE/FALSE Running sign

ouT Aborted BOOL M/S TRUE/FALSE Execution
interrupt

ouT Error BOOL M/S TRUE/FALSE Error flag

ouT EerrorID WORD D/R/W 0x0~0xftff Error ID

Function description

If this command is started during single-axis synchronous control, according to the setPosition(phaseCompensation amount),
Velocity (target speed), Acceleration (acceleration), Deceleration (deceleration), to compensate the spindle phase.

e When cooperating with cam motion, this command can be called after calling MC CamlIn command. When InSync=OFF
of MC_Camln command, the phase compensation command is in the buffer state, only the Busy signal is valid, and the
Active signal output is invalid. When InSync=ON of the MC Camin command, the cam is fully engaged, the Active signal
output of the phase compensation command is valid, and the phase compensation action starts to execute.

e This command can be called only after the MC_Gearln command is called when moving with the gear. First trigger the
MC_Gearln command, the master and slave axes establish a gear relationship, and after the slave axis is in the Synchronized
Motion state, trigger the MC_Phasing command, and the phase compensation action begins to execute.

During the execution, the setting position (feedback position) of the spindle remains unchanged, and the value that the
MC_Phasing command only compensates for the setting position (feedback position) by a relative amount is the "phase of
the spindle". The slave axis is synchronized with the compensated "phase of the master".

Achieve Position (phaseCompensation amount), Done turns ON.

Compensation ends when the synchronous control command being executed is completed. When the synchronous control
command is executed again, the previous compensation amount has no effect.

The synchronous control commands valid for spindle phase compensation are divided into two: MC_Camln (cam action
start) command and MC_GearlIn (gear action start) command.

Mode selection

When Mode is set to 1, if the spindle stops running (the speed of the spindle is 0), the phase compensation will automatically
stop. When the spindle restarts, the phase compensation will continue to run at the original paused position.

Timing diagram
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Execute

Done

Busy

Position of
the master axis
as observed from
the slave axis

Speed of

the master axis
as observed from
the slave axis

A

Slave axis position

6.3.9 MC_GetCamTablePhase (Get cam table phase command)

Drawing Block:
MC_GetCamTablePhase
— Execute
— CamTable Done|[—
— StartPoint Number [—
— EndPoint Phase[—
— Distance Error|—
ErrorID—
Function and command description
Enter/out | Name Type of data | Be Scope Describe Enable
put applicable(dev
ice)
IN CamTable | WORD constant/D/R/ | 0~15 Cam table Execute
W
IN StartPoint | REAL constant/D/R/ | - (default 0) Starting point
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Y
IN EndPoint | REAL constant/D/R/ | - (default 0) End
Y
IN Distance REAL constant/D/R/ | positive/negati | Displacement  from
W ve/0 axis
ouT Done BOOL M/S TRUE/FALSE | Complete stop
ouT Number WORD D/R/W WORD The  corresponding
number of phases
-1: an infinite number
of identical solutions
0: None
Greater than 0: the
actual amount
OuT phase REAL D/R/'W positive Array of solved phase
number/0 values
OuUT Error BOOL M/S TRUE/FALSE | Error flag
ouT Error ID WORD D/R/'W 0x0~0xffff Error ID

Function description

This command can obtain the corresponding master axis phase (Phase) according to the slave axis displacement (Distance)
between two cam key points.

If the cam curve is a straight line and is parallel to the X axis, the given Distance in the command is on the straight line,
the command output parameter Number outputs -1, and Phase [0] outputs the abscissa of the starting point.

If the cam curve is a 5th degree curve, there may be multiple solutions at this time, the command output parameter Number
represents the number of solutions, and the Phase array stores the specific value obtained.

If there is no solution, the output parameter Number is equal to 0.

Program example

W7 MC_GetCamTablePhase
Execute
0— CamTable Done [—M520 0N .
Master axis

0. 0000000 D604— StartPoint Number [—D610 1 phase

1000. 0000 D606 — EndPoint Phase [—{D612400. 00000

| 200.00000 D60S|— Distance Error [—M521 OFF

Slave axis ErrorID [—D6140
displacement

6.3.10 MC_GetCamTableDistance (Get cam table displacement command)

Drawing Block:
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MC_GetCamTableDistance
— Execute
— CamTable Done [—
— StartPoint Distance [—
— EndPoint Error—
— Phase ErrorID—
Function and command description
Enter/out | Name Type of data Be Scope Describe Enable
put applicable(devic
e)
IN CamTable WORD constant/D/R/W 0~15 Cam table Execute
IN StartPoint REAL constant/D/R/W - (default 0) Starting point
IN EndPoint REAL constant/D/R/W - (default 0) End
IN phase REAL constant/D/R/W Positive Spindle phase shift
number/negati
ve number/0
OuT Done BOOL M/S TRUE/FALSE | Complete stop
OuT Distance REAL D/R/'W positive/negat | Solved slave
ive/0 displacement value
OuT Error BOOL M/S TRUE/FALSE | Error flag
OuT Error ID WORD D/R/'W 0x0~0xffftf Error ID

Function description

This command can obtain the corresponding slave axis displacement (Distance) according to the master axis phase (Phase)

between two cam key points.

Program example

M10

Execute

0— CamTable

0. 0000000 D616— StartPoint

1000. 0000 D618 — EndPoint

400. 00000 D620I— Phase

Master axis
displacement

MC_GetCamTableDistance

Done [—M522 ON

Slave axis
displacement

Distance —|D622 200. 00000

Error —M523 OFF

ErrorID|—D624 0
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6.3.11 MC_GenearateTappet (Update ejector command)

Drawing Block:

MC_GenerateTappet

Execute

CamTable

EndPointIndex

TappetNode ErrorNodePointIndex

— NodeNum Done —
— Mode Busy|—
— SlaveAttribute Aborted —
Error—
ErrorID|—
Function and command description
Enter/ | Name Type of data | Be Scope Describe Enable
outpu applicable(d
t evice)
IN CamTable WORD constant/D/R | 0~15 Cam table Execute
/W
IN TappetNode REAL D/R/'W Pretty catchy array:
Array arrangement:
(Spindle position,
element type, element
address, forward pass
action type, reverse pass
action type,...)
IN NodeNum WORD constant/D/R | 0~361 Pretty rush quantity
/W
IN Mode WORD constant/D/R | 0 (default 0) | Effective mode:
/W 0: Take effect in the next
cam cycle
Other: reserved
IN SlaveAttribute | WORD Constant/D/ | 0~71 Slave axis properties
R/W
OUT | EndPointIndex | WORD D/R/W WORD End index
OUT | EerrorNodePoi | WORD D/R/'W WORD Wrong node number
ntlindex
OUT | Done BOOL M/S TRUE/FALS | Complete stop
E
OUT | Busy BOOL M/S TRUE/FALS | Running sign
E
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OUT | Aborted BOOL M/S TRUE, Execution interrupt
FALSE

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

OUT | Error ID WORD D/R/W 0x0~0xftff Error ID

Function description

This command uses edge triggering.

Before the cam is enabled, it needs to be set by this command before writing.

Modifications are not allowed during operation.

Ejector array data format

Ejector Address Number | Scope Notes
point of digits
Dl 32bit REAL,Spindle position when the ejector is moving, unit:
Unit
The 1 | D1+2 16bit 0,1 Element type 0: M element 1: Y element
point D1+3 16bit Variety Element address: 0~7679 for element M, 0~191 for element
Y
D1+4 16bit 0,1,2,3 positiveAction type 0: OFF, 1: ON
DI1+5 16bit 0,1,2,3 reverseAction type 0: OFF, 1: ON
D1+6 32bit REAL,Spindle position when the ejector is moving, unit:
Unit
The 2 | DI+6+2 16bit 0,1 Element type 0: M element 1: Y element
points D1+6+3 16bit Variety Element address: 0~7679 for element M, 0~191 for element
Y.
D1+6+4 16bit 0,1,2,3 Positive action type 0: OFF, 1: ON
D1+6+5 16bit 0,1,2,3 Reverse action type 0: OFF, 1: ON
D1+6*(n-1) 32bit REAL,Spindle position when the ejector is moving, unit:
Unit
The n th | DI+6*(n-1) +2 16bit 0,1 Element type 0: M element 1: Y element
point D1+6*(n-1) +3 16bit Variety Element address: 0~7679 for element M, 0~191 for element
Y
D1+6*(n-1) +4 16bit 0,1,2,3 Positive action type 0: OFF, 1: ON
D1+6*(n-1) +5 16bit 0,1,2,3 Reverse action type 0: OFF, 1: ON

Note: When the Y address is used, pay attention to the conversion between octal and decimal, Y10 corresponds to K8.

The ejector data of the same device needs to be arranged in ascending order.

Program example
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DRIVE FOR E

M MAIN = [ 33 Axis 0 =l [ EMT 2 [md EMT 2 = |
- Flement | pure Tone Display Current |
|Vnnable Address  Varisble Name | Variable Type  Date Type | Note ~ Nement | Date Type Formay Walue.
TEMP BOOL D730 REAL 100. 0000
TEMP BOOL v D732 INT 0
~ D733 INT 2100
Update top bar command D734 INT 1
M1l MC_GenerateTappet D735 INT 1
INT
N263 {1} Execut Decimal
ot 11t xecute D736 |REAL 300. 0000
0— CamTable EndPointIndex [—D638 0 D738 INT 0
D739 INT 2101
100. 0000D730—] TappetNode ErrorNodePointIndex[—D6400 D740 INT 1
2D632— NodeNum Done [—M530 OFF D7l iﬁ; 1
0D634— Mode Busy [—M531 OFF M2100 BOOL Binary ON
M2101  |BOOL oN
0D636—] SlaveAttribute Aborted —M532 OFF
Error [—M533 OFF
ErrorID[—D642 0

6.3.12 MC_RotaryCut (Flying shear command)

Drawing Block

MC_RotaryCut

— Execute
— CamTable LongShort p—
— Mode MaxRatiof—

— SlvCirLength MinRatio}—

— SynLength Done |—

— SynCoef_K Busy|—

— CutLength Aborted [—

— UpdateMode Error|—

ErrorID|—
Function and command description
Input Name Type of | Applicable Range Describe Enable
Output data (soft
components)

IN CamTable WORD constant/D/R/W | 0~15 Cam table Execute
IN Mode WORD constant/D/R/W | 0(Default 0) flying shears model:

0: The starting point is
the midpoint of the
asynchronous zone.

1: The midpoint of the

starting synchronization

zone.
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Others: Reserved.
IN SlvCirLength REAL D/R/W Length of one circle
from the shaft
IN SynLength REAL D/R/W Sync area length
IN SynCoef K REAL D/R/W 0.8~1.2 (default 1) | Sync zone compensation
factor
IN CutLength REAL D/R/W Cutting length
IN UpdateMode WORD constant/D/R/W | 0(Default 0) Update mode:
0: Effective in the next
cycle
Other: reserved
ouT LongShort BOOL M/S TRUE, FALSE: short material
FALSE TRUE: long material
ouT MaxRatio REAL D/R/'W Maximum speed ratio
ouT MinRatio REAL D/R/'W Minimum speed ratio
ouT Done BOOL M/S TRUE, Completion sign
FALSE
ouT Busy BOOL M/S TRUE Running sign
FALSE
OouT Aborted BOOL M/S TRUE Execution interrupt
FALSE
ouT Error BOOL M/S TRUE Error flag
FALSE
ouT Error ID WORD D/R/W 0x0~0xffff Error ID

6.3.13 MC_ChasingCut (Chasing shear command)

Drawing Block:

Function and command description

MC_ChasingCut

— Execute

— CamTable LongShort |—
— Mode MaxRatio—
— SlvMoveRange MinRatio|—
—{ ReturnCoef Done [—
— SynLength Busy [—
— SynCoef_K Aborted [—
— CutlLength Error |—
— UpdateMode ErrorIDj—
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Input Name Type of | Applicable Range Describe Enable
Output data (soft
components)
IN CamTable WORD constant/D/R/ | 0~15 Cam table Execute
Y
IN Mode WORD constant/D/R/ | 0(Default 0) chasing shear model:
w 0:Start acceleration
segment
1:Start
synchronization
segment
Others: Reserved
IN SlvMoveRange REAL D/R/W Slave axis
movement range
IN ReturnCoef WORD constant/D/R/ | 40-500(Default Return coefficient
w 100)
IN SynLength REAL D/R/W Sync area length
IN SynCoef K REAL D/R/W 0.8~1.2 (default 1) | Sync zone
compensation factor
IN CutLength REAL D/R/W Cutting length
IN UpdateMode WORD constant/D/R/ | 0(Default 0) Update mode:
W 0: Effective in the
next cycle
Other: reserved
ouT LongShort BOOL M/S TRUE, FALSE: short
FALSE material
TRUE: long material
ouT MaxRatio REAL D/R/W Maximum speed
ratio
ouT MinRatio REAL D/R/W Minimum speed
ratio
OouT Done BOOL M/S TRUE, Completion sign
FALSE
ouT Busy BOOL M/S TRUE, Running sign
FALSE
ouT Aborted BOOL M/S TRUE, Execution interrupt
FALSE
ouT Error BOOL M/S TRUE, Error flag
FALSE
ouT Error ID WORD D/R/'W 0x0~O0xffff Error ID
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6.3.14 MC_GetCamTableVelocityRatio (Getting Cam Table Speed Ratio Commands)
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Drawing Block
MC_GetCamTableVelocityRatio
—] Execute
— CamTable MaxRatio[—
MinRatio|—
Done |—
Error [—
ErrorID|—.
Function and command description
Input Name Type of data | Applicable (soft | Range Describe Enable
Output components)
IN CamTable WORD constant /D/R/W 0~15 cam table Execute
OuT MaxRatio REAL D/R/W Positive/Negative | Max. speed ratio
OuT MinRatio REAL D/R/W Positive/Negative | Min. speed ratio
OuT Done BOOL M/S TRUE,FALSE Completion sign
OuT Error BOOL M/S TRUE,FALSE Error flag
ouT ErrorID WORD D/R/'W 0x0~O0xffff Error ID
This command is active and reads the maximum and minimum speed ratio of the current cam.
5 go speed ratio
Slq
L.57f
.05
0.52
0. 00f
0.52|
1. 05
L.57 i
2. 10|
oo 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10. 00
M605 MC_GetCamTableVelocityRatio
3 | | Execute
0— CamTable MaxRatio [—DGE00 1. 750000

MinRatio|—D602 -1. 406230
Done —M600 0N
Error [—M601 OFF

ErrorID[—D604 0
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6.4 Electronic Cam Operation

6.4.1 Gear action

Basic Block Diagram:

Specify in ReferenceType

Gear function

numerator N
Feedback position _— Command Position

denominator

Command Position—

Remainder

Latest
command position

Function description

The types of master and slave axes available for gear action are as follows:

e Spindle: bus servo axis, local pulse axis and local encoder axis, bus encoder axis.

e Slave axis: bus servo axis and local pulse axis.

The gear operation is started by the MC_Gearln (gear operation start) command, and the synchronization is released by the
MC_GearOut (gear operation release) command or the MC_Stop (forced stop) command.

After the operation starts, the slave axis performs acceleration/deceleration operation at the speed obtained by multiplying
the main axis speed by the gear ratio as the target speed.

Before reaching the target speed, it is called the Catching phase (in chasing), and after reaching the target speed, it is called
the InGear phase (in gear synchronization).

Gear action is performed by setting the gear ratio between the master and slave shafts.

When the gear ratio is positive, the Slave (slave) moves in the same direction as the Master (spindle); when it is negative,
the Slave (slave) moves in the opposite direction of the Master (spindle).

Program example

Program description:

Create a new bus servo axis and a local pulse axis, with the local pulse axis as the main axis and the bus servo axis as the
slave axis. The slave shaft follows the main shaft for gear action according to 1:1 gear ratio.

Program description:

Create a new bus servo axis and a local pulse axis, with the local pulse axis as the main axis and the bus servo axis as the

slave axis. The slave shaft follows the main shaft for gear action according to 1:1 gear ratio.
Steps:

1. New project, A new bus servo axes, A local pulse axis, the local pulse axis as the master axis, the bus servo axis as the

slave axis.
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......... CAN

Axis Group
=& EtherCAT

_L_J_ VEICHI.COM

Config

---------- £+ 0 - SD700_ECAT V1.2_G

Bus servo axis for Axis_0, the local pulse axis is Axis_1.

=% PLC Communication

2. Call the MC_Power command to control the enabling of the master and slave axes.

Master and slave axis enable

M MC_Fower
{1 Enatle
00— hxis Status —ME00
Bu=sy [—ME10
Error —Ma0Z

ErrorID —D800

MC_FPower
Enable
1 —hxis Status —MEO3
Busy —ME14
Error —MEOB

ErrorID —DE0Z

3. Call MC_ The MoveRelative command controls the spindle motion.

Master axis relative positioning movement

1
ME0e —|
D504 —|
10. 000000 —
D505 —
0510 —
51z —

M2 _MoveRelative

Execute

hxiz Done
Speadlode Buzy
Position Aborted
Velooity Error
heceleration ErrorID

Deceleration

Jerk

—Me07
—Me0S
— M0
—Ma10

—Dh14

4. Call the MC_GearIn command to perform the gear operation, and set the gear ratio to 1:1.
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‘Gear action starts

| 1

m —
Iz —
4 —
1. 0000000 —
1. 0000000 —
00—
iz —
014 —

Iig —

MC_GearIn
Execute
Slave InGear
Master Busy

ReferenceType hotive
RatioNumerator Aborted
Ratiocllenominator Error
hoceleration ErrorID
Deceleration

Jerk

BufferMode

—Mioo
—Miol
—Mioz
—M103
—M104

—D1&

5. Call the MC_GearOut command to cancel the gear operation.

6.4.2 Cam action

Cam action means that the slave axis moves synchronously with the master position according to the cam table.

Basic Block Diagram:

Stop the slave axis, the master aris action remains unchanged

MC_GearOut

| 41

Exaoute

0 —Slave Dlone

800, 00000 — Deceleration Busy

DEZ0 —{Curvetype pbortad
IEZE —{OutMode Error
ErrorID

—Ma1Z

—ME13

—ME14

—ME15

—I524
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Specify in ReferenceType

Cam function

Cam Command

Feedback position .
operation Position

Command Position —

Latest command
position

Function description

The types of master and slave axes available for cam action are as follows:

e Spindle: bus servo axis, local pulse axis, local encoder axis and remote encoder axis.

o Slave axis: motion control axis.

Start the cam operation or replace the cam table with the MC_Camln (cam operation start) command, and cancel the cam
operation with the MC_CamOut (cam operation cancel) command or MC_Stop (forced stop) command.

A typical cam structure is shown in the figure below. The main shaft rotates periodically, and the slave shaft reciprocates
in one direction under the control of the main shaft.

Master axis
—~

fAq

Phases )

Displacement
-—

Slave axis)

Electronic cam similar in this structure, select an axis (bus servo axis, local pulse axis of the local encoder axis) is used as
the master axis, and an axis (bus servo axis or local pulse axis) is selected as the slave axis, and the two move synchronously
under the set cam curve.

Cam curve

The cam curve is a two-dimensional coordinate system, in which the abscissa represents the phase of the master axis, and
the ordinate represents the displacement of the slave axis. Set some key points in the coordinate system and connect each

two key points with a set curve (such as a straight line or a 5th curve) to form a cam curve.
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Key Points
Displacement /
60 —
40 :
20 —
[ l [ 1 | | 1 | | | .
100 200 300 b ases
Cam table
0 0
Start R0 30
160 50
240 20
End 360 0

Program example

Description: Local pulse axisAxis_1 as the cam shaft, Bus servo axisAxis 0 acts as a cam slave axis to follow Axis 0 to

perform cam action.

Steps:

1. New Project, Establish a bus servo axis, A local pulse axis, local pulse axisas the main axis, bus servo axis for the slave

axis.

2. Create a new cam table.

[# CAN
M EtherNet

-LF Axis0
o Axis1

% Axis Group Config
=& EtherCAT
| 43 0 - SD700_ECAT V1.2.G
@ - PLC Communication
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Project Manager X
8- &2 Electronic CAM vc5(VC5)

] veicHL.com @MO 400-600-0303

Zlectronic CAM

=21 Program block @ Universal Cam -
..... m MAlN
..... E SBR 1 Unit: " * mm Export file
""" TINT_1 Primary length: 1000.00
] Global variable table —
= Data block Secondary range: | -500.00 i} | 500.00 Import file
System block
-4} Extension Modules
) Master Pos |Slave Pos |Speed Shape Insert |Delete
2@ E-CAM 1 0. 00 0. 00 0. 00|NA
MO 2 500. 00 0. 00 0. 00|Curve + x
3 750. 00 0. 00 0. 00|Curve + x
Cross reference table 4 1000. 00 0. 00 0. 00 ~ +

3. Call the MC_Power command to control the enabling of the master and slave axes.

Master and slave axis enable
e MC_Fower
— | Enakle
0—{hxi= Status —ME00
Busy —Ma01
Error —MEOZ
ErrorID —D500
MC_Fower
Enable
1 —{hxis= Status —MEO3
Busy [ —ME04
Error —MEOS
ErrorID —DE0Z

4. Call MC_MoveRelative command controls the spindle motion.

n MZ_MoveRelative
— {11 Exeoute
1 —hxis Done —MELZ
W51l —{Speediiode Busy —ME13
500, 00000 —Fesition Aborted —ME14
5. 0000000 — Yelocity Error —MELE
500, 00000 — heeeleration ErrorID|[—D514
500. 00000 — Deceleration
0.0000000 — Jerk

5. Call the MC_CamlIn command to execute the cam action.
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Master and slave axis position scaling ratio cannot be 0

- WC_Camln
—— F—————Execute

0—Slave End0fFrofile —M100

1 —{Master InSyne —M101

0 —CamTable Busy —M102

10 —{StartMode heotive —H103

I2 —{Ferindic hborted —M104

14 — EeferenceTupe Error —M106
I6 —Direction ErrorID =122
I8 —{MasterOffzet
010 —Slavelffzet
1. 0000000 —MazterScaling
1.0000000 | SlaveScaling
D16 —|MasterStartlistance
D18 —ActivationFPosition

020 — BufferMode

6. Call MC_CamOut to cancel the cam action.

Release cam operation

m MC_CamOut

1 Exeoute
0—5lave Done —M200

500, 00000 —{ Deceleration Busy —M201

D100 | Curvetype Aborted —M202

002 —{ OuiMaede Error —M203

ErrorID —D104

6.4.3 Flying shear function

6.4.3.1 Introduction

In the application of feeding and cutting, the traditional practice is to use the walk-stop type, where the feeding axis first
walks to a fixed length, and then the shearing axis moves again, after which the process of "feeding stop" and "shearing
stop" is repeated continuously. The disadvantage of this method is that the acceleration and deceleration required in the
process of feeding axis walking stop makes the production efficiency cannot be improved, so the new practice is to use the
way of feeding non-stop to achieve, there are generally two kinds of feeding and cutting methods are flying shear and
chasing shear, the difference between the two is that chasing shear is a round trip movement, while flying shear is the same
direction movement, the CAM table curve set is also different. The following is a detailed explanation of the flying shear

function.
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6.4.3.2 Principle

Servo
drives

Material movement

Encoder
feedback
pulses y_
Servo VG5 Pulse
drives Pulse output | output
Controller

In the figure:

a: Length of one turn of slave axis (mm)

b: Length of slave axis synchronization zone (mm)

c: length of one turn of spindle (mm)

d: length of material (mm)

Slave axis one-turn length: the length of one turn of the slave axis, i.e. the slave axis circumference, which is equal to the
slave axis diameter*n

Slave axis synchronous zone length: the area when the spindle speed and the slave axis speed are the same is the
synchronous zone length.

Spindle one turn length: the length of one turn of spindle, i.e. spindle circumference, the length is equal to spindle
diameter*n

Material length: the length of the material to be cut.

6.4.3.3 Flying shear mode

NO Take value Description
1 0 Starting point non-synchronous zone midpoint
2 1 Starting point synchronization zone midpoint

A comparison of the master-slave relationship of the flying shear model is as follows :

Flying shear | Short material master-slave relationship curve Long material master-slave relationship curve

mode
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0 A Slave axis speed A Slave axis speed

Q ®

\

e+ o—®
- F N\

> O —O—-O—»

Spindle position

Spindle position

A Slave axis speed A Slave axis speed

Spindle position Spindle position

6.4.3.4 Starting point non-synchronous zone midpoint

The starting point is the midpoint of the non-synchronous zone for the flying shear function mode 0, which is implemented
in such a way that the starting point of the flying shear curve is the midpoint of the adjustment zone, and the speed of the
slave axis synchronous zone can be compensated by the compensation factor. In the actual flying shear system, the slave
axis follows the spindle in an electronic cam motion. The relationship between the material length and the cutter

circumference is different and the key points of the electronic cam are different.
1, Cutting short material

When the speed ratio of the adjustment area is greater than or equal to 0, the system will determine that the material is short
material LongShort is OFF, according to the curve planning method of short material to plan, the planning point of short
material is 4 points.

As shown in Figure 1.1 below, the starting point of cam engagement is the midpoint of the adjustment zone, and the slave
axis runs from the yellow point to the green point by deceleration, then runs from the green point to the red point by

synchronization again, and then accelerates from the red point to the yellow point to complete one cycle of movement.

Figure 1.2 gives the curve relationship between master and slave when cutting short material. The green to red section is

the synchronization zone; both the red to yellow section and the yellow to green section are the adjustment zone.
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A Slave axis speed

Speed compensation K Speed compensation K

&, //
g ,i,’ Spindle position

Figure 1.1 Short material point planning Figure 1.2 Short material master-slave relationship curve
2, Cutting long material

When the speed ratio of adjustment zone is less than 0, the system will judge the material as long material and set LongShort
to ON, according to the curve planning method of long material, the planning points of long material are 6 points. When
cutting long material, the slave axis has a waiting area, at this time the spindle moves and the slave axis is in a stationary
state.

As shown in Figure 1.3 below, the cam engagement point is the midpoint of the adjustment zone, and the slave axis is at
standstill at the yellow point, then accelerates from the yellow point to the green point, then synchronizes from the green

point to the red point, and finally decelerates from the red point to the yellow point.

O—»O—pO—»0O0—»O—»0O

Figure 1.4 gives the curve relationship between master and slave when cutting long material. Yellow point to green point

and red point to yellow point are the adjustment zone, and between several yellow points is the stop zone. The green point

to to the red point is the synchronization zone.

A Slave axis speed

Speed compensation K

Speed compensation K

L Y Spindle position

.‘\

Figure 1.3 Long material point planning Figure 1.4 Long material master-slave relationship curve

3. Parameter requirements
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NO Parameter Condition
1 Synchronization zone length (D) x compensation factor of synchronization zone (K) < cutting material length (L)
2 Length of synchronous zone (D) * compensation factor of synchronous zone (K) < length of one revolution from
the shaft (L1)
3 Sync zone length (D) >0
4 Synchronous zone compensation factor (K) >= 0.8
5 Synchronous zone compensation factor (K) <=1.2

6.4.3.5 Starting point synchronization zone midpoint

When the starting point is the midpoint of the synchronous zone, it is the flying shear function mode 1, which is
implemented in such a way that the starting point of the flying shear curve is the midpoint of the synchronous zone and the
speed of the slave axis in the synchronous zone can be compensated by a compensation factor. In the actual flying shear
system, the slave axis follows the spindle in an electronic cam motion. The relationship between the material length and

the cutter circumference is different and the key points of the electronic cam are also different.
1, Cutting short material

When the speed ratio of adjustment zone is greater than or equal to 0, the system will judge the material as short material
and set LongShort to OFF, and plan according to the curve planning method of short material, and the planning points of
short material are 4 points.

As shown in Figure 1.1 below, the starting point of cam engagement is the middle point of synchronous zone, from the axis
running synchronously from yellow point to green point, then moving from green point to red point again, and then moving

from red point to yellow point to complete a cycle of moving.

Figure 1.2 gives the curve relationship between master and slave when cutting short material. Both the yellow to green

section and the red to yellow section are the synchronization zone; the green to red section is the adjustment zone.

‘Slave axis speed

Speed compensation K

>

Spindle position

Start

Figure 1.1 Short material point planning Figure 1.2 Short material master-slave relationship curves
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2, Cutting long material

When the speed ratio of adjustment zone is less than 0, the system will judge the material as long material and set LongShort
to ON, according to the curve planning method of long material, the planning points of long material are 6 points. When
cutting the long material, the slave axis has a waiting area, at this time the spindle moves and the slave axis is in a stationary
state.

As shown in Figure 1.3 below, the cam engagement point is the midpoint of the synchronization zone, and the slave axis
runs synchronously from the yellow point to the green point, then from the green point to the blue point, then from the blue

point to the red point, and finally from the red point to the yellow point.

Figure 1.4 shows the relationship between the master and slave curves when cutting a long material, with the
synchronization zone from the yellow point to the green point and the red point to the yellow point, and the stop zone

between the two blue points. The green point to the blue point and the blue point to the red point are the adjustment zones.

A Slave axis speed
Speed compensation K

\

l: Main axis position

Figure 1.3 Long material point planning Figure 1.4 Long material master-slave relationship curve

Starting point

3. Parameter requirements

NO Parameter Condition
1 Synchronization zone length (D) x compensation factor of synchronization zone (K) < cutting material length (L)
2 Length of synchronous zone (D) x compensation factor of synchronous zone (K) < length of one revolution from
the shaft (L1)
3 Sync zone length (D) > 0
4 Synchronous zone compensation factor (K) >= 0.8
5 Synchronous zone compensation factor (K) <=1.2

6.4.3.6 Application Example

The flying shear mode is the use case for the midpoint of the starting point synchronization zone. Its flying shear parameters
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are as follows.

@ Spindle diameter: 150mm
@ Spindle drive ratio: 1:10

@ Slave shaft diameter: 200mm
@ Synchronous zone angle: 60°

@ slave drive ratio: 1:3

@ Cutting material length: 500mm
Based on the above system parameters, calculate the values to be set for the MC_RotaryCut command.

(servo using SD700 servo, internal setting 10000 pulses servo motor select one turn)
Spindle one turn length=150*n=471

Number of pulses in one revolution of master axis=10000*10=100000

Slave axis one-turn length=200*n=628

Number of pulses in one revolution of slave axis=10000%*3=30000

Synchronization zone length=60°/360°*slave axis one revolution length=104.667

1, Spindle parameter setting

Basic Setting
Mode Setting
Origin Return

ACC/DEC Conversion

Number of pulses for one revolution of motor/encoder: |100000 (Pulses) [ Reverse
Movement of worktable in one revolution: |471.00 (Unit)
Gear ratio molecule: |1 (1~65535)
Gear ratio denominator: |1 (1~65535)

Number of pulses for one revolution of motor/encoder * Gear ratio molecule
Number of pulses (Pulse) = * Moving distance (Unit)
Movement of workbench in one revolution = Gear ratio denominator

Linear Mode: Workbench Rotate Mode:

Perimeter

Gear Ratio = W Gear Ratio = H/M

2, Slave axis parameter setting

{ [M] MAIN [ £ Group 0 &3 Axis 0 x |

Basic Setting
Mode Setting
Origin Return

ACC/DEC Conversion

Number of pulses for one revolution of motor/encoder: |3['['['[I (Pulses) | Reverse
Movement of worktable in one revolution: IGZSI-UU {Unit)
Gear ratio molecule: Il (1~65533)
Gear ratio denominator: I1 (1~65535)

Number of pulses for one revolution of motor/encoder * Gear ratio molecule
Number of pulses (Pulse) = * Moving distance (Unit)
Movement of workbench in one revolution ® Gear ratio denominator

Linear Mode: Workbench, Rotate Mode:

Perimeter

Gear Ratio = /M Gear Ratio = H/M
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3. Flying shear curve

Obtain curve key point data with Get Cam Table (Mode 1)

[ ] veicHL.com

L 400-600-0303

Element Name | data type display format | current value new value
REAL Decimal 0. 000000
REAL Decimal 0. 000000
REAL Decimal 1. 000000
D1006 REAL Decimal |0, 000000
DINT Decimal 19
INT Decimal
REAL Decimal 52. 33350
REAL Decimal 52. 33350
D1014 REAL Decimal 1. 000000
REAL Pecimal 9, 000000
DINT Decimal 1
INT Decimal
REAL Decimal 447. 6665
REAL Decimal 575 6665
REAL Decimal 1. 000000
REAL Decimal 19, 000000
D1028 DINT Decimal 1
INT Decimal
REAL Decimal 500, 0000
REAL Decimal 593 00o0
REAL Decimal 11, 000000
D1036 REAL Decimal 4 pp0000
DINT Decimal 0

Variable addr. Variable Name Variable Type Data Type  Comments
TEMP 'BOOL .
< >
Flying shears ~
M3 MC_RotaryCut
194 | | Execute
0— CamTable LongShort |—M300 OFF
ong and short material
1 D300 — Mode MaxRatio[—D312 1. 607083
Flying shear mode
628. 0000 D302—{ S1lvCirLength MinRatio[—D314 1. 000000
Length of one circle from the axis
104. 6670 D304 — SynLength Done [—M301 OFF
Sync zone length
1. 000000 D306 — SynCoef_K Busy [—M302 0N
Sync zone compensation factor
500. 0000 D308 — CutLength Aborted (—M303 OFF
Cutting length
0 D310 — UpdateMode Error |—M304 OFF
Update mode
ErrorID|—D316 0
Main axis movement
m MC_MoveRelative
132 { | {1} Execute
Main axis movement enable
1— Axis Done [—M400 OFF
Get cam table
5 MC_GetCamTable
|} Execute
0— CamTable CamNode [—D1000 0. 000000
1—Mode NodeNum [—D2000 4
Number of key points
Done [—M1000 ON
Error [—M1001 OFF
ErrorID|—D200Z 0

4, Graphical drawing effect

Right click on the flycut command - Open to view the flycut effect curve.
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Flying shear X

Displacement
628. 00

565. 20
502. 40
439. 60
376. 80
314. 00
251. 20
188. 40
125. 60
62. 80
0. 00
0.

00 50. 00 100. 00 150. 00 200.00 250.00 300. 00 350.00 400. 00 430. 00 500. 00
Speed ratio
2.41
193 + 161
1.45
0. 96— |
0.48 I 1.00 Flyingjshear mode 1: Starting point sync zone mi ~ ( D300 |
0.00
-0.48
-0. 96
-1.45
-1.93

—2.41
%. 00 50. 00 100. 00 150. 00 200. 00 250. 00 300. 00 350. 00 400. 00 450. 00 500. 00 Length of sync zone{mm) | 104. 667 ( D304

Slave axis one revolution length{mm) | 628 ( D302

0. 007093 Acceleration ratio

0. 005674 0004728 + T

0. 004256 sy ion coeficient]| ! R
0.002837
0.001419

0. 000000—/ Material cutting length(mm) |5UU ( D308
~0.001419 -

-0. 002837
-0. 004256

-0. 005674 + =0.-004723 5
DoV Confirm Cancel
. 0.00 50. 00 100. 00 150. 00 200. 00 250. 00 300. 00 350. 00 400. 00 450. 00 500. 00

5. Flying shear program

The program is as follows (add back to the original, axis stop and other instructions as required by the program):

Step 1: Update the top bar
Step 2: The axis is enabled and the flying shear data is written via the flying shear command
Step 3: Initialize the electronic cam

Step 3: Activate the electronic cam according to the current master-slave position relationship

Axis enable
- MC_Fower
o Enzble
Axis enable

0—hxis Status —M100 08

Busy —MI01 OF

Error W02 OFF
ErrorID—I00

MC_Fower
Enzble

1 —|hxis Status —MW103 08
Busy —MN104 OF
Error —MI10G OFF

ErrorID—D10
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] MC_RotaryCut
il Execute
0 —CamTabla LongShort (—M300 OFF
ong and short materia
Mode MaxRatio —D312 1. 607053
G25.0000 D302 — SlvCirLength MinRatio [—D314 1. 000000
! of one circle from axis
104. 6670 D304 — SymLength Done —M301 OF
Sync zone length
1. 000000 D306 — SymlCoeef K Busy —M302 OFF
Sync zone compensation factor
500. 0000 ]]308|— CutLength Abor ted —M303 OFF
Cutting length
00310 — UpdateMode Error —M304 OFF
Update modé
ErrorID —D316 0
Get cam table
- WC_GetCanTable
3 it Execute
0 —{CamTable CamMode —D1000 0. 000000
1 —{Made HodeHam — 020000
MNurmber of key points
Done —M1000 OFF
Error —M1001 OFF
ErrorID —D200Z 0
Top bar 1] MAIN [m(EMT_1*x
" MC_GenerateTappet [ cierent Nome | datatype | display format
I—I 1+t Execute o250 INT Decimal
0 —{CanTable EndPointIndex 02530 [ | INT Decimal
REAL Decimal
B2. 33350 D200 —{ TappetHode ErrorHodePointIndex | —D254 0 INT Decimal
2 D260 — HodeHun Done |—M11E DFF INT Decimal
MNumber of top bar INT Decimal
00251 —{Mode Busy [—M116 OFF T Decimal
010252 —{Slavehttribute #borted [—M117 OFF INT Decimal
REAL Decimal
Error —M115 OFF - Decimal
ErrorIl | 1255 0 INT Decimal
INT Decimal
INT Decimal
— Ry
Start of cam action
- MC_CanIn
L Exeoute
0 —Slave End0fFrofile —M106 OFF
1 —Master InSyme —M107 OH
0 —CanTable Busy —HM106 OH
002 —{StartMode Active —M109 OH
003 —{Feriodic #borted —M110 OFF
004 —{ ReferenceType Error —M111 OFF
005 —{Direction ErrorID —D1E0
0. 000000 D6 — MasterOffset
0.000000 D§ — SlaveDffset
1.000000 —|MasterScaling
1.000000 —SlaveSealing
0. 000000 D10 —{MasterStar thistance
0.000000 D12 —{ ActivationPosition
0014 — BufferMode
Release cam action
" MC_CamOut
1t Execute
0 —Slave Done [—M112 OFF

0.000000 D18 — Deceleration

0020 —Carvetvpe
0121 —OutMode Error

ErrorID

Buzy —M113 0FF
Aborted —Mi14 OFF
—M1016 OFF

—hzz o

296 / 324

current value:

2

52. 33350
0

500

1

(4]

447. 6665
0

501

1

0

newvalue | element remark

9 Number of top bar point

52. 33350

500
1
0

447. 6665
0

501

1
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Main axis movement
e MC_MoveRelative
3 1 | 1 Execute
Main axis movement enable
1 —Axis Done —M400 OFF
—Speediade Busy [—M401 OFF
~ 500.0000 D400 —Position iborted [—M402 OFF
Main axis target position|
. 50.00000 D402 — Velocd ty Error —M403 OFF
Main axis target speed
_ 500.0000 D404 — foeeleration ErrorID(—D4100
Main axis acceleration
. 500.0000 D406 — Deceleration
Main axis deceleration
_ 0. 000000 D408 — Jark
Main axis step speed
Master and slave axis p and speed ing
= MC_ReadVelocit
. MC_ReadFosition el SRR
1 1 Enable nabte
, " 0— Axis ActAxi sSpeed (— 13008 0. 000000
0 —hxis hetFosition —D3000 0. 000000 Slave axis spee
L InterpSpeed —03010 0. 000000
CmdPosi t1on [—D3002 623. 0000
Slave axis position validl—
Valid|—
B —
Busy|[— =
Error [—
Error [—
ErrorID—
ErrorID [—
_ MC_Feadvelocity
MC_ReadPosition
Enable
Enable
. o 1 —{hxis ActhxisSpeed 113012 0. 000000
1 —{Axis AotPosition [—D3004 0. 000000 Master axis speed
o InterpSpeed [—03014 0. 000000
CmdPosi t1on —D3006 500, 0000
Master axis position ¥alid—
Valid|—
Busy —
Busy[—
Error —
Error [—
ErrorID|—
ErrorID[—
The actual results of the run are shown below:
oy VEICHI - Timing Monitoring Software (V1.0.2) - O X
h 2 v
i i [V" Measurement
1 1
: : [v" Self-adaptive
; — Sampling period (ms)
1 L—" |i
: : !
H H Timeline (ms)
: :
! ! [2000
; - ;
E E Element writing
i i Address:
1 |
i | — 1 Value: [INT <]
|
1 1
i H Write
1 1
1 1
: : Clear track
1 1
1 1
1 1
| | =
: :
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 2000 Import data
Timeline(ms)
Channel name Element type | Color ;iz‘ﬁif; 1axis | | jiectvalues | Minvalues | Max values ﬁl‘i:"’“"’""“‘g x:: Conresponding | Ay Difference | AY Difference Trigger setiing
" values
p3002  Slave axis position  |REAL - 14.331210)  628.000000 0.000000  628. 000000 2262 12427 10165 628.000000 & & X S e
| o
03006 Spindle position REAL 18.0000001  500. 000000 0.000000]  500. 000000 2262 12497 10165 500.000000 £ | X =
D3008  Slave axis speed REAL - 111. 941295 0. 000000 0.000000  80.399284 2262 12427 10165 0.000000, & | X s
C axis Spex sclection
D301z Spindle speed REAL - 180. 000000 0. 000000 0.000000  50. 000000 2262 12427 10165 0.000000, & X
M500  Nodes 1 BOOL - 9000. 000000 oN OFF oN 2262 12427 10165 @ x
B Run
M501 Nodes 2 BOOL - 9000. 000000 oN OFF N 2262 12427 10165 & X
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6.4.4 Chasing shear function

6.4.4.1 Introduction

Chasing shear is the process of cutting and filling the material in motion vertically. Its whole process is shown in the
figure below. VC5 with two servo axis --- feeding axis and chasing shear axis, the feeding axis mainly pulls the material

forward and the chasing shear axis mainly tracks the feeding axis so as to process in the synchronous area.

6.4.4.2 Principle

Servo

NONNNTONNNNNNNN

3 1

Material movement

Encoder
feedback pulse

Y

Pulse output

VC 5 |pulse output

Controller

In the figure.:

a:One-turn lead from the shaft (mm)

b:Slave axis travel range (mm)

c:Synchronous zone(mm)

d:Material length(mm)

e:length of one turn of the spindle (mm)

Slave axis one-turn lead refers to the distance that the slave axis moves when the slave axis motor rotates for one week. If
the slave axis adopts the screw structure, then this value refers to the lead of the screw.

Slave axis moving range refers to the moving range of the slave axis, the slave axis only moves within this safety range,
the blue dot is the starting point of the slave axis moving range, the red dot is the end point of the slave axis moving range.
Synchronous zone refers to the area when the spindle and slave axis are at the same speed. In this area, the spindle moves
at the same speed as the slave axis, and some cutting and other actions can be done in this area.

Material length refers to the length of the material to be cut.

The length of one revolution of the spindle refers to the circumference of the spindle drive wheel, and its value is equal to

the diameter of the spindle drive wheel*m.
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6.4.4.3 Chasing shear mode

The following table shows the supported modes for chase clipping :

NO Take value Description

1 0 Starting point acceleration section

2 1 Starting point synchronization segment
Symbols Name

L2 From axis travel range (mm)

D Synchronization Zone (mm)

K1 Synchronous zone compensation factor

Difference between mode 0 and mode 1

Chasing shear mode | Start point

0 Accelerated segment Short material range: 0 ~ L2 Long material range: 0 ~ L2

1 Synchronized segment Short material range: —(L2 — (D x K1))/4~D + (L2 — (D x K1))/4
Long material range: —(L2 — (D x K1))/2~D + (L2 — (D x K1))/2

Note: In non-compensated mode, K1 can be brought into the calculation equal to 1.

A comparison of the master-slave relationship of the chase cut model is as follows:

Chasing | Short material master-slave relationship curve Long material master-slave relationship curve
shear

mode

0 A Slave axis speed A Slave axis speed

AN /
// \\. ! / \.\
/ A / \
/ \}\ / P
.J ‘%1 cter axi il‘i> L b pMaster axis posinﬁ
\_)/ aster axis position \_7_/
! A Slave axis speed A Slave axis speed

A /

Master axis position Master axis position
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6.4.4.4 Operation steps

1, Start segment is in acceleration zone mode

For the starting section is the acceleration zone, the starting point of its entire operation is set at the beginning of the
acceleration section, so there is no need to perform the from-axis front operation, i.e., the origin is the starting point.
Step 1: Return to home position. The home position command of the controller controls the return of the slave axis to the

home position. Here we treat the blue point as the origin, i.e., we control the slave axis to return to the blue point position.

© O O O

Synchronization zone
Home starting point

% — — — — — Slaveaxis movingrange — — — — — «‘

Step 2: Configure the generic cam and write the chasing parameters via the MC_ChasingCut instruction.

Step 3: Enable the cams. Make the spindle and slave axis engage.
Step 4: The controller controls the spindle movement. The master-slave relationship operates according to the set cam

relationship.

Note: No slave axis front is required in this mode, i.e. the origin is the starting point,

2, Start segment is in synchronous zone mode

According to the actual application of chasing shear, there are long and short materials, but no matter long or short materials,
the starting point of its synchronization zone is fixed, so we set the starting point of the whole operation here at the starting
point of synchronization zone. The operation flow of the whole system is shown below.

Step 1: Return to home position. Control the return of the slave axis to the home position by the controller's return to home

command. Here we treat the blue point as the origin, i.e., control the return of the slave axis to the blue point position.

© ) O O

Home Synchronization
zone starting point

% — — — — — Slave axis movingrange — — — — — «‘

Step 2: Slave axis front. After returning to the home position, the slave axis needs to be controlled to move to the starting

position of the synchronous zone, which is the starting point of the cam engagement. Front amount = (slave axis moving

range - (sync zone length * sync zone compensation factor))/2.

300 / 324



VEICHI ﬁﬁu @,E\, [ veicHL.com

Home Synchronization
zone starting point

|» ————— Slave axis moving range — — — — — 4

Step 3: Configure the generic cam and write the chasing parameters via the MC ChasingCut instruction.

Step 4: Enable the cams. Make the spindle and slave axis engage.

Step 5: The controller controls the spindle movement. The master-slave relationship runs according to the set cam
relationship.

Notes:

1.The first step and the second step generally only need to be executed once when commissioning the machinery, and the
cam can be engaged immediately after power-up after the master and slave axis positions are subsequently saved.

2. In the actual application, the second step of the slave axis front operation can also be performed, but the slave axis will
move a distance to the negative direction of the origin every time it moves.

The distance is the preload amount for long material and preload amount/2 for short material).

3.The front amount is related to the compensation coefficient of synchronous area, and the front amount is different for

different compensation coefficients.
6.4.4.5 The starting segment is the acceleration zone mode description

When the starting point is in the acceleration zone, it is the chase shear function mode 0. It is implemented in such a way
that the starting point of the chase shear curve is the starting point of the acceleration section and the speed of the slave
axis synchronization zone can be compensated by a compensation factor.

In the actual chasing shear system, the slave axis follows the spindle in an electronic cam motion. The relationship between
the length of the material and the range of movement of the slave axis is different, and the key points of the electronic cam

are also different. The following describes how the slave axis follows the spindle in the starting point acceleration mode.

1, Cutting long material

When the material length > from the axis moving range x (2 + return coefficient / 50) - (2 X synchronous area
compensation coefficient - 1) X synchronous length, the system will determine the material as long material and set

LongShort to ON, according to the curve planning method of long material, the planning points of long material are 6

points. The specific sequence of moving from the axis is shown below :

O—»O—»0—»0 20 »0O

Point 1: The first point is the blue point, which is the beginning of the acceleration section, from the axis acceleration to
the beginning of the synchronization zone.

Point 2: The second point is the green point, which is the starting point of the synchronization zone.

Point 3: The third point is the yellow point, i.e. the end of the synchronization zone, moving from the axis to the yellow
point at a uniform speed from the green point at the speed of the synchronization zone.

Point 4: The fourth point is the red point, which is the end of the moving range from the axis, and the axis moves from the
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third point to the fourth point with gradual deceleration.

Point 5: The fifth point is the blue point, which is the starting point of the range of movement from the axis, from the axis
from the fourth point back to the fifth point and stop waiting point.

Point 6: the sixth point is the blue point, the same as the first point.

The schematic diagram of the long material movement is shown below:

}— —Synchronization zone — _‘

Speed compensation K1

Cam starting mesh point Long material

Long material point planning

A Slave axis speed

Speed compensation K1

.0

O >

Master axis position

Long material master-slave relationship curve
2, Cutting short material

When the material is short, mode 0, because the cam engagement point is the starting point of the acceleration section, in
order to ensure that the long and short materials can be switched normally during the running process, for the case of cutting

short materials, the slave axis will no longer stop waiting, and its specific slave axis movement sequence is shown in the

figure below:
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The schematic diagram of the short material movement is shown below:

’» —Synchronization zone — {

O

Cam starting mesh point )
Long material

}; — — — — —Slaveaxismovingrange — — — — — _‘

Short material point planning

ASIave axis speed

>

Master axis position

Short material master-slave relationship curve
Note: The material length should not be too short. When the material length is too short, it may cause the slave axis to
return too fast, which will lead to the servo alarm. Synchronous zone start point spindle position: from the axis moving

range - synchronous zone length.

3. Parameter requirement

NO Parameter Condition
1 Synchronization zone length (D) < slave axis travel range (L2)
2 Slave axis travel range (L2) < material length (L1)
3 Sync zone length (D) > 0
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4 Synchronous zone compensation factor (K) >= 40
5 Synchronous zone compensation factor (K) <= 500
6 2 x slave axis travel range (L2) - length of synchronization zone (D) < material length (L1)

6.4.4.6 The starting segment is the synchronous zone mode description

When the starting point is in the synchronous zone, it is the chasing shear function mode 1, which is implemented as follows:
the starting point of the chasing shear curve is the starting point of the synchronous zone, and the speed of the slave axis
synchronous zone can be compensated by the compensation coefficient.

In the actual chasing shear system, the slave axis follows the spindle in an electronic cam movement. The relationship
between the length of the material and the range of movement of the slave axis is different, and the key points of the
electronic cam are also different. The following describes how the slave axis follows the spindle movement in chasing

shear mode 1.

1, Cutting long material

When the material length > from the axis moving range x (2 + return coefficient / 50) - (2 X synchronous zone compensation
coefficient - 1) x synchronous length, the system will determine the material as long material and set LongShort to ON,

according to the curve planning method of long material, the planning points of long material are 6 points. The specific

sequence of moving from the axis is shown below :

O—»O—p0O—»0—»0—»0O

Point 1: The first point is the green point, which is the starting point of the synchronization zone.

Point 2: The second point is the yellow point, which is the end of the synchronization zone. The slave axis moves from the
green point to the yellow point at a uniform speed of the synchronization zone.

Point 3: The third point is the red point, which is the end point of the moving range from the axis, and the axis moves from
the second point to the third point with gradual deceleration.

Point 4: The fourth point is the blue point, i.e. the starting point of the range of movement from the axis, from the axis from
the third point back to the fourth point and stop waiting point.

Point 5: The fifth point is the blue point, which is the waiting time to the starting point of the acceleration from the axis to
the synchronization area.

Point 6: the sixth point is the green point, the same as the first point.

The schematic diagram of the long material movement is shown below :
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}~ — Synchronization zone — #
Cam starting mesh point

Speed compensation K1

Long material

}» — — — — —Slave axis movingrange— — — — — {

Long material point planning

AS'ave axis speed

Speed compensation K1

/ >
Master axis position

Long material master-slave relationship

2, Cutting short material

When the material is short, if the slave axis still moves according to the 6 points of the long material, then it may cause the
slave axis to return too fast and the servo can't track. So for the case of short cut material, we modify the moving point.
Modification:

1) Reduce the deceleration time, i.e., decelerate from the axis from the yellow point, decelerate quickly to 0, not to the red
point, but to the position behind the red point.

2) Reduce the acceleration time, i.e., the axis does not accelerate from the blue point, but starts to accelerate from the
position before the blue point, so that when the axis returns, it does not return to the blue point position completely, but
returns to the position before the blue point. The specific sequence of the slave axis movement is shown in the following

figure:

OO0 PO PO

The schematic diagram of the short material movement is shown in the following figure:
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Short material point planning

|~ —Synchronization zone— ~|

O

Cam starting mesh point
Speed compensation K1

Long material

X O—©

ASIave axis speed

Speed compensation K1

>

Master axis position

Short material master-slave relationship curve
Note: The material length should not be too short. If the material length is too short, it may cause the return speed from the

axis to be too fast, which will lead to the servo alarm.

3. Required parameters

NO Parameter conditions

1 Length of synchronous zone (D) x compensation factor for synchronous zone (K1) <range of slave axis movement

(L2)

Slave axis travel range (L2) < material length (L1)

Length of synchronous zone (D) >0

Return factor (K) >=40

Return factor (K) <=500

Synchronous zone compensation factor (K1) >=0.8

Synchronous zone compensation factor (K1) <=1.2

||| WN

(Slave axis travel range (L2) + (1 - compensation factor for synchronisation zone (K1)) x length of synchronisation

zone (D) < length of material (L1)
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6.4.4.7 Application examples

The function of chasing shear is illustrated below by an example of actual operation in chasing shear mode 1, with the

system parameters shown below :

@ Spindle diameter: 60mm

@ Spindle reduction ratio: 1:10

@ Spacing between slave axis screws: 20mm

@ Slave axis reduction ratio: 1:1

@ Moveable distance of the slave axis: 400mm

@ Length of slave axis synchronisation zone: 300mm

@ Cutting length: 1320mm

Parameters required to calculate chasing shear MC_ChasingCut command (using the drive as SD700 drive, 10,000 pulses

input and one rotation of the motor) :

Spindle length in one revolution =60*n=188.4
Number of pulses per revolution of the spindle =10000*10=100000
Number of pulses per revolution of the slave axis =10000*1=10000

The return factor is recommended to be set to 100

1, Spindle parameter setting

M MAN & Axis 1 x
Basic Setting
Number of pulses for one resolution of moter/encoder: | 100000 (Pulses) [JReverse
Mode Setting
Origin Return Movement of worktable in one revolution; | 188.40 (Unity

ACC/DEC Conversion

Gear ratio molecule: | 1.000000 (>0)
Gear ratio denominator: | 1.000000 (>0)

Number of pulses for one revolution of motor/encoder * Gear ratio molecule
Number of pulses (Pulse) = * Moving distance (Unit)
Movement of workbench in one revolution * Gear ratio denominator

Linear Mode: Wuxkbench/ Rotate Mode:
| -~ 1
Sl Vet oonch

Lead

Perineter

Gear Ratio = W/ Gear Ratio = W/

2, Slave axis parameter setting
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Origin Return
ACC/DEC Conversion

M t of

in one

lution: | 20-00 (unit
Gear ratio molecule: (>0)
Gear ratio denominator: | 1.000000 (>0)

[ MaIN £3 Axis 0 x|
Basic Setting
Number of pulses for one resolution of motor/encoder: | 10000 (Pulses) [IReverse
Mode Setting

Number of pulses for one revolution of mator/encoder * Gear ratio molecule

Number of pulses (Pulse) =

Movement of workbench in one revolution * Gear ratio denominator

Linear Mode:  Workbench

Retate Node;

Perineter

Gear Ratio = W/IL Gear Ratio = W/

* Moving distance (Unit)

3. Chasing shear curves

Acquisition of curve keypoint data using the acquisition cam table (mode 1)

il MAIN* x >l | [mcamtable x |
3ddr. Variable Name Variable Type Data Type Comments " Element Name | data type display format | current value new
TEMP |BoOL v REAL Decimal 0. 000000
> REAL Decimal 0. 000000
= REAL Decimal 1. 000000
ying shears ~ Decimal
REAL 0. 000000
M3 MC_ChasingCut DINT Decimal 0
Ji Execute INT Decimal
0—| CauTable LoneShort |—M700 0¥ ) REAL Decimal 300. 0000
Long and shor| material REAL Decimal 300. 0000
1 D700 — Mod MaxRatio[—D714 1. 000000 i
Flying shear mode oo atatio Max speed ratio REAL DECIAITIEI| 1. 000000
400. 0000 D702— S1vMoveRange MinRatio[—D716 0. 93750 REAL Decimal 0. 000000
Slave axis movement range Min speed ratio DINT Decimal 0
100 D704 —{ ReturnCoef Done [—M701 OFF .
Return coefficient INT Decimal
Lenath of 300H OO_OOU_DTOG— SynLength Busy [—M702 ON REAL Becimal 400. 0000
ength of synchronization zone Decimal -
1. 000000 D708 — SynCoef_K Aborted [—M703 OFF REAL " 350. 0000
Sync zone compensation coefficient REAL Decimal 0. 000000
1320. 000 D710 — CutLength Error —M704 OFF REAL Decimal 0. 000000
Cutting length imal
712 — UpdateMode ErrorID|—D7180 DINT Decima !
Update mode INT Decimal
Main axis movement REAL Decimal 1200. 000
REAL Decimal —50. 0000
MC_MoveRelative
R 11 N REAL Decimal 0. 000000
xecute
Main axils mluvement enable o REAL Decimal 0. 000000
1— Axis Done [—M400 DINT Decimal 1
Decimal
— SpeedMode Busy [—M401 INT
REAL Decimal 1220. 000
3000. 000 D400— Position Aborted [—M402 REAL Decimal —-50. 0000
Main axis target position -
100. 0000 D402 —{ Velocity Error |—403 REAL becimal __|0. 000000
Main axis target velocity REAL Decimal 0. 000000
1000. 000 D404 — Acceleration ErrorID|—D410 INT Decimal 0
Main axis acceleration| -
Get cam table
M5 MC_GetCamTable
| | Execute
0— CanTable CamNode [—D1000 0. 000000
1— Mode NodeNum [—D2000 6 .
Number of keyfpoints INT Decimal
Done [—M1000 ON REAL Decimal 1320. 000
Decimal
Error (—M1001 OFF REAL ; 0.000000
REAL Decimal 1. 000000
ErrorID [—D2002 0 REAL Decimal 0. 000000
INT Decimal 0
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4, Graphical drawing of a chasing shear effect

Right-click on the chase command - Open to view the chase effect curve.
p=Lr) X

Displacement

0.00 132. 00 264. 00 396. 00 528. 00 660. 00 792. 00

Speed ratio

924. 00 1036. 00 1188. 00 1320. 00

Flying shear mode 1:Starting synchronous zone ~ | ( D700

Sifve axis moving range (mm) 400 | o702

-0.90
-1.20
-1.50

0.00 132. 00

=0.94

Retum factor |100

264. 00 396. 00 528. 00 660. 00 792. 00 924. 00 1056. 00 1188. 00 1320. 00

. 022500

Acceleration ratio

0
0. 018000
0. 013500
0. 009000
0. 004500
0. 000000
—0. 004500
-0. 009000
-0. 013500
—0. 018000

=0.015000

0. 015000

Length of sync mne(mm).aoo

Sync zonefcompensation coefficient 1

Mpterial cutting length(mm) 1320 ( D710

| ( D706

| ( D708

~0.022500
0. 00

132.00

264. 00

396. 00

5. Procedure for chasing shear

528. 00

660. 00

792. 00

924.00 1056. 00

1188. 00

1320. 00

Next we will follow the step-by-step procedure to run the chasing shear program

Step 1: Home return.

Confirm

Cancel

Axis enable

Home

il
I

i |
Axis enable

Step 2: After home return, the slave axis is advanced.

MC_Fower
Enable
hris Status

Busy

Error

ErrorID

—M100 OFF
—Mi0l OFF
—Mi0z OFF

—ooo

MC_Fower
Enable
hxis Status

Busy

Error

ErrorID

—M103 OFF

—Mi04 OFF

—M105 OFF

—Ioio

W00
It}

0 —

0. 000000 —

MC_Home
Execoute
bl Dlone
Fosition FBusy
hborted

Error

ErrarID

—Ms01 OFF
—M&0z OFF
—Ms0s OFF
— ME0E OFF

—D&E00 0

1 -

0. 000000 —

MC_Home
Execute
bl Done
Fosition FBusy
Aborted

Error

ErrorID

—M&E07 OFF
—ME0S OFF
—ME0g OFF
—Ms10 OFF

— D&0z 0
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Slave axis front
300, 0000 1. 000000 300, 0000
SMO
EMIL 706 Dnros D300 ]
Monitor Run Bit Sync zone
Sync zone length compensation coefficient
400, 0000 300. 0000 100, 0000
RSUE nyoe Da0o a0z ]
Slave axis
movement range
100, 000D B0, 00000
RIIV a0z 2. 000000 DE0g ]
f— W MoveRelative
——l——————————————— | Fxecute
0 — hxis Done —M&13 OFF
OFF Mé12 —{Speediode Buszy —Ma14 OFF
50. 00000 D304 — Fosition Aborted —M&15 OFF
5. 000000 D604 —| Veloci ty Error —M&16 OFF
1000.000 DA06 —{ Acceleration ErrorID —IDA120
500, 0000 D608 —Deceleration
0. 000000 D&10 — Jerk

Step 3: Configure the generic cam and write the chasing shear parameters via the MC_ChasingCut command.

Chasing shear
0 MC_ChazingCut
—————————————Exeoute
0 —{CamTable LongShort — M700 08 N
Long and short material
10700 —Made MaxEatio (—D714 1000000
Flying shear mode Max speed ratio
_400.0000 D702 —{SlvMoveRange MinRatioe —D716 0. 93750
Slave axis movement range Min speed ratio
100 D704 — RetwrnCoef Done —M7OL ON
Return coefficient
300. 0000 D706 —{ SynLength Busy —M70Z OFF
Length of synchronization zone
1.000000 D708 — SymCoef K Abor ted —M703 OFF
Sync zone compensation coefficient
1320. 000 D710 — CutLength Error —M704 OFF
Cutting length
00712 — UpdateMade ErrorID —D71G0
Updatemode L |

Step 4: Enable the cam. Engaging the master and slave axis.

Start of cam action

- I Canln
K 1 Execute

0 —{5lave End0fFrofile —M106 OFF

1 —{Master InSyno —M107 OH
0 —|CanTable Buzy —M108 OF
012 —StartMode hctive —MNI103 OH
003 —Feriodic Aborted —M110 OFF

004 —{Referencelype Error —M111 OFF
005 —{Direction ErrorID—DIE D0
0. 000000 D& —{MasterOffzet
0.000000 D8 —{Slavedffset
1. 000000 —|MasterSealing
1.000000 —SlaveSealing
0.000000 D10 — MasterStar tDistance
0. 000000 D12 — ketivationPosition
0114 —BufferMode

Release cam action

e MC_CamOut

E! 1t Execute

0—Slave Done —ML1Z OFF
0.000000 018 —{Deceleration  Busy —ML13 0FF
0020 —|Curvetype Aborted [—I114 OFF

0021 —Duthade Error —ML015 OFF

ErrorID —DZ2Z 0

Step 5: The controller controls the spindle movement. The master-slave relationship operates according to the set cam

relationship.
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Main axis movement
e MC_MoveRelative
I { {41 Execute
IMain axis movement enable s
1 —hxis Tlone —M400 OFF
—SpeedMade Busy —M401 OFF
1320, 000 D400 — Fosition Aborted | —M402 OFF
Main axis target position
100. 0000 D402 — Veloei ty Error —M403 OFF
Main axis target velocity
1000, 000 D404 — Acceleration  ErrorID|—D4100
Main axis acceleration
1000. 000 D406 — Deceleration
Main axis deceleration
0. 000000 D408 — Jerk
Main axis step speed

Master and slave axis position and speed

WE_ReadPozi tion
Enable

e
! =

Axis AetFosition
CmdFosition
¥alid

Buzy

Error

ErrorID

(‘@ 400-600-0303

03000 0. 000000

—1D3002 -4 30500
Slawve axis position

MC_ReadPosition
Enable

iz ActFosition
CmdFosition
Yalid
Busy

Error

ErrorID

MC_ReadVeloeci ty
Enable
Axis Aothri=Speed

InterpSpeed
¥alid
Busy

Error

ErrorID

—D3003 0. 000000
Slave axis speed
—I3010 0. 000000

03004 0. 000000

—D3006 1320, 000
Master axis position

The actual results of the run are shown below:

aba VEICHI - Timing Monitering Software (V1.0.2)

WC_Readveloci ty
Enable
et hothxisSpeed
InterpSpead
Yalid
Ry

Error

ErrorID

—D3012 0. 000000

103014 0. 000000

» ~
™\ H
\\ :
N ;
N i
S ;
0 8000 10000 12000 14000 16000 18000 20000
i} i) (ms)
Channel name Hementpe | Color | Voruealaxis |y, values  Minvalues | Maxvalus | X! Componding | X2Comesponding | AY Difference | AY Difference
scaling »ah ~alues
% |paoos REAL 22500000 50000000 0000000  400. 00000 5930 13872 7033 07792076 O | X
% |Daoos REAL 5818182 1320000000 0000000 1320, 00000 5930 13872 7033 To3.20002 O | X
% |Daos REAL §0.004507  0.000000 -93 841553  100. 006104 5930 13872 7033 2192888 O | X
% |p3o1z REAL 90.000000  0.000000  0.000000  100.000000 5930 13872 7933 o.000000 O X
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7. EtherCAT communication commands

List of commands

The EtherCAT communication commands cover the following command entries

Command category

Command name

Command description

EtherCAT

communication

commands

E_ WriteParameter CoE

Write COE slave axis parameter command

E ReadParameter CoE

Read COE slave axis parameter command

7.1 E_WriteParameter CoE (Write COE slave axis parameter command)

Graphic block
E WriteParameter_CoE
— Execute
— SlavelD Done [—
— Index Busy |—
— SubIndex Aborted |[—
— Length Error |—
— Data ErrorID|—
Description of functions and commands
Input/Output | Name Data type Applicable (soft | Rage Description Enable
components)
IN SlavelD WORD Constants 0~71 EtherCAT Slave axis station | Execute
/DIRIW number
IN Index WORD Constants 0x0~0xffff Index
IDIRIW
IN Sublndex WORD Constants 0x0~0xff Sub-index
IDIRIW
IN Length WORD D/R/W 1/2/4 Parameter (byte) length
IN Data DWORD D/IRIW 0x0~Oxffff Parameter values
ouT Done BOOL M/S TRUE,FALSE Sign of operation completion
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 ErrorID WORD D/IR/IW 0x0~0xffff Error ID
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Function description

This command is used to write the object dictionary of an EtherCAT slave and is valid on the rising edge.

e SlavelD Used to specify the configuration address of the EtherCAT slave + 1.

e On the rising edge of Execute, the command latches the input parameters on the left and writes the data in Data to the
dictionary of objects specified by Index and Sublndex.

e Length is used to specify the length of the object dictionary to be written, in bytes (1, 2, 4 for BYTE, WORD, DWORD
respectively).

e When a write succeeds, the Done signal is valid. When a write fails, the Error output is valid, and the Aborted and
ErrorID are used in conjunction to determine the cause of the read failure.

Example program

The following routine implements the function of writing the target position by means of a command (in the case of drive

SD700).

Target location object dictionary 16#607A, data type DWORD.

M1000 E_WriteParameter_CoE
|} {1} Execute
1—SlaveID Done [—M1001 OFF
16#607A— Index Busy [—M1002 OFF
0— SubIndex Aborted |[—M1003 OFF
4 D5000— Length Error |[—M1004 OFF
200000 D3002 —] Data ErrorID[—D3004 0

Note: SlavelD is the station number + 1 from the station configuration!

7.2 E_ReadParameter CoE (Read COE slave axis parameters)

Graphic block
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E_ReadParameter_CoE
— Execute
— SlavelD Length|—
— Index Datal—
—| SubIndex Done [—
Busy [—
Aborted [—
Error |—
ErrorIDf—
Description of functions and commands
Input/Output | Name Datatype | Applicable (soft | Rage Description Enable
components)
IN SlavelD WORD Constants 0~71 EtherCAT Slave axis station | Execute
/DIRIW number
IN Index WORD Constants 0x0~Oxffff Index
/DIRIW
IN Sublndex WORD Constants 0x0~0xff Sub-index
IDIRIW
ouT Length WORD D/R/W 1/2/4 Parameter (byte) length
ouT Data DWORD D/R/IW 0x0~0xffff Parameter values
ouT Done BOOL M/S TRUE,FALSE Sign of operation
completion
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/IRIW 0x0~0xffff Error ID

Function descriptions

This command is used to read the object dictionary of an EtherCAT slave.

e The SlavelD is used to specify the configuration address of the EtherCAT slave + 1.

e On the rising edge of Execute, the command latches the input parameters on the left and triggers the reading of the

dictionary of objects specified by Index and SubIndex.

e Length is used to specify the length of the object dictionary to be read, in bytes (1, 2, 4 for BYTE, WORD, DWORD

respectively).
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e When the read is successful, the Done signal is valid, Dtate is used to display the value read and Length is used to

display the length of the actual object dictionary read. When the read fails, the Error output is valid and Aborted and

ErrorID work together to determine the reason for the read failure.

e The Data parameter in this instruction is a DINT type parameter, occupying 4 bytes of space. When the object

dictionary read is SINT or INT, the result of the read is placed in the lower 8 or lower 16 bits of the Data parameter, and

then the unused higher 24 or higher 16 bits are filled with 0.

Example program

The following routines enable the feedback position to be read by command (in the case of the drive SD700).

Feedback position object dictionary 16#6064, data type DWORD.

M1005

Note: SlavelD is the slave shaft configuration station number + 1!

1_
1626064 —

0_

E_ReadParameter_CoE

Execute
SlavelD
Index

SubIndex

Length [—D400 4
Data —D402 199987
Done —M1006 ON
Busy |[—M1007 OFF
Aborted —M1008 OFF
Error [—M1009 OFF
ErrorID[—D3010 0

This command only supports level triggered reads once, not all the time, edge triggers are not valid!

8. Monitoring and Troubleshooting

8.1 EtherCAT master status monitoring register

EtherCAT
Status

Overall status of
EtherCAT

SD512 .

EtherCAT cycle time
SD513 RO
SD514 WR
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Monitor
Register

SD515
SD516
SD517 WR
SD518 L
SD519 EtherCAT task execution time RO
SD520
SD521 WR
SD522
SD523 WR
SD524 EtherCAT master operating status RO
Total number of currently connected
SD525 slaves RO
The current connection supports the
SD526 number of DC slaves RO
SD527 Cumulative period data packet loss times WR
SD528 EtherCAT master PDO input byte length RO
SD529 EtherCAT master PDO output byte length | RO
EtherCAT master sends jitter time
SD530 periodically RO
SD531
SD532~548 Reserve WR
Monitor the slave station number: 1 ~ the
maximum number of slave axes, which
determines the ownership of the following
SD549 parameters WR
Monitor the EtherCAT communication
SD550 status of the slave axis number RO
Monitor the AL status code of the slave
SD551 axis number RO
Monitor the configuration address of the
SD552 slave axis number RO
SD553 Monitor the alias of the slave axis number | RO EtherCAT slave
SD554 Monitors the manufacturer ID of the slave | RO status
SD555 axis number
SD556 Monitor the device ID of the slave axis RO
SD557 number
Monitor the input PDO bit length of the
SD558 slave axis number RO
Monitor the output PDO bit length of the
SD559 slave axis number RO
Monitor the topology of the slave axis
SD560 number RO
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Monitor the active port of the slave axis
SD561 number RO
SD562~849 Reserve WR

8.2 Troubleshooting and Diagnosis

8.2.1 Fault indicator

The CAT light is used to display the fault status of the EtherCAT bus, and the meanings are as follows:

LED light status Content

Extinguish Communication not established

Flicker Communication is normal with data receiving and sending
Always bright Communication is normal without data receiving and transmitting

8.2.2 Error code

8.2.2.1 Motion control error codes

Error

code Error message Meaning

2001 Axis number Configure EtherCATServo axis and EtherCAT task not started
The configuration EtherCAT servo axis mapping EtherCAT slave

2002 Axis number station number is too large.

2003 AXis humber AXis running state error

2004 AXis humber AXis position out of tolerance alarm

2005 Axis number Hardware positive limit

2006 Axis number Hardware negative limit

2007 Axis number Software positive limit

2008 AXxis number Software negative limit

2009 AXxis number The target speed exceeds the maximum value

2010 AXxis number Acceleration exceeds maximum value

2011 Axis number Deceleration exceeds maximum value

2012 AXxis number The acceleration step value exceeds the maximum value

2013 Axis number Torque exceeds maximum value

2014 AXxis number The axis is not mapped necessary PDO

2501 - Cam channel error

2502 - Cam table number setting error
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The Cam direction/tracking distance/starting position are not matched

2503 - properly

2504 - The number of cam points is wrong

2505 - Effective mode error

2506 - Cam point data error

2507 - Wrong number of ejectors

2508 - Ejector data error

2509 - Incorrect camshaft number setting

2510 - Cam calculation start and end point setting error

2511 - More than 100 spindle phases

2512 - CAM stop mode switch failed

2513 - The shaft is already in the coupled state to repeat the conduction
2514 - The cam master/slave scaling ratio is 0

2515 Get cam table data mode error

2516 No data in cam table cache

2517 No data in cam table operation

2520 Flying shear mode setting error

2521 The flying shear data setting is unreasonable

2522 Wrong shear mode setting

2523 Unreasonable setting of chasing data

2524 Flying shear return coefficient setting error

2551 - Incorrect setting of gear axis number

2552 - Gear denominator set incorrectly

2553 - Gear acceleration setting is wrong

2554 - Incorrect gear deceleration setting

2555 - Wrong gear adding acceleration setting

2601 AXis humber Spindle position changes too much

2602 AXxis number Slave axis position changes too much

2603 Axis number Slave axis not enabled

2604 Axis number The slave axis acceleration exceeds the maximum acceleration
2605 AXxis number The deceleration of the slave axis exceeds the maximum deceleration
2606 AXxis number Slave axis adding acceleration exceeds maximum adding acceleration
2607 AXxis number Cam mode switch failed while axis is running

2700 AXis group quantity Axis group amount out of range

2701 AXxis group serial number Axis group number configuration error

2702 - Axis group number not existed or not configured

2703 AXxis group serial number Axis number setting out of range error

2704 - The position of the axis in the axis group is set incorrectly
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2705 - AXis group or axis in non-stop condition

2706 - Axis group command has repeated conduction

2707 - Speed mode setting error

2708 - Speed range setting error

2709 - Acceleration range setting error

2710 - Deceleration range setting error

2711 - Add acceleration range setting error

2712 - Speed over maximum

2713 - Acceleration exceeding maximum acceleration

2714 - Deceleration exceeding maximum deceleration

2715 - Add acceleration exceeds maximum add acceleration
2716 - Absolute relative mode setting error

2717 - Cache mode setting error

2718 - Transition mode setting error

2719 - Transition parameter setting error

2720 - Axis group instructions exceed the maximum number of cache entries
2721 - Stop command execution in progress

2722 - Stop mode setting error

2723 - Not all axes in the axis group are enabled

2724 - The circular interpolation plane is specified incorrectly.
2725 - The circular interpolation mode is specified incorrectly.
2726 - The circular interpolation path is specified incorrectly.
2727 - Specified interpolation axis does not exist

2728 - No interpolation axes in the axis group
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The starting point, ending point and passing position of circular
2729 - interpolation are in a straight line
2730 - Radius setting error
2731 Interpolation instruction type error
2732 Forward-looking calculations are not timely
2733 Greater than forward-looking cache space
2734 Forward-looking operation does not allow reloading
2735 Forward path line number error
2736 Forward-looking auxiliary parameters are set incorrectly
2737 Specify that the forward start line is out of range or invalid
2738 - Forward interpolation parameter error
2800 AXxis number out of range
2801 - Axis in operation conduction command
2802 - Axis not enabled
2803 - 60FF_PDO unmapped
2804 - Pulse width over range

8.2.2.2 EtherCAT trouble codes (SD53)

Error
code Error message Meaning
High 16Bit: slave axis The EtherCAT configuration slave sends PDO entries that exceed the
3001 number maximum limit
High 16Bit: slave axis The index entry of PDO configuration object dictionary sent by
3002 number EtherCAT configuration slave exceeds the maximum limit
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low 16Bit:PDOentry
number

High 16Bit: slave axis

The EtherCAT configuration slave receives PDO entries that exceed

3003 number the maximum limit

High 16Bit: slave axis

number

low 16Bit:PDOentry The EtherCAT configuration slave receives PDO configuration object
3004 number dictionary index entries that exceed the maximum limit

High 16Bit: slave axis EtherCAT configuration slave initialization parameter entries exceed
3005 number the maximum limit
3006 The number of EtherCAT configured axes exceeds the maximum limit
3007 Axis number EtherCAT configuration axis number exceeds the limit value
3008 Station no EtherCAT configuration station number exceeds the limit
3009 Type EtherCAT Configuration type error

Configure the local encoder axis counter number exceeds the limit

3010 Counter number value

High-speed pulse port
3011 number The port number of the configured local pulse axis exceeds the limit

High 16Bit: slave axis

number

Low 16Bit: PDO entry
3012 number Bus servo axis sends PDOMapping error

High 16Bit: slave axis

number

Low 16Bit: PDO entry
3013 number Bus servo axis receives PDOMapping error
3014 AXis number Configure the local pulse axis Z pulse input out of port range
3015 AXxis number Error configuring local pulse axis origin input type
3016 Axis number Error in configuring local pulse axis positive limit input type
3017 AXxis number Error in configuring local pulse axis negative limit input type
3018 AXxis number Configure local pulse axis probe input out of limits
3019 AXxis number Error configuring local pulse axis pulse output type

Configure the local pulse axis position comparison output port number

3020 AXxis number exceeds the limit value or the output type is wrong
3021 AXxis number Error configuring local encoder type
3022 AXxis number Error configuring local encoder settings input port
3023 AXxis number Error configuring local encoder enable input port
3024 AXxis number Error configuring local encoder probe input
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Error configuring local encoding position comparison output port or

3025 AXxis number output type
3026 Axis number Configure the rotation period of the rotary axis is too small error
High 16Bits: Number of
Configurations
Low 16Bit: Number of The number of configured sites does not match the actual number of
3027 connections connections
Configure the slave
3028 number Configuration DCMode actual slave does not support
Configure the slave The configured slave device does not match the device identified by
3029 number the connection
3030 Slave number The mapped slave number exceeds the set value
3031 Slave number Mapping slave sends PDOFailed to communicate abnormally
3032 Slave number Mapping the slave to receive PDOFailed to communicate abnormally
3033 Slave number Failed to initialize slave parameters
3034 System EtherCAT parameter is not configured
3035 EtherCAT slave PDO disconnected
3036 Slave number EtherCAT slave system parameter configuration failed
3037 EtherCAT network no connection signal
3038 EtherCAT does not recognize the number of slave connections
3039 Slave number Mapped element out of range
3040 Slave number Error mapping component type
3041 Slave number Error configuring local encoder preset input
3042 AXis number Zero return speed setting error
3043 Slave station number Connection port error
3044 High 16 bits: slave station Slot configuration exceeds maximum limit
number
3045 High 16 bits: slave station Slot configuration does not match actual connection
number
3046 Slave station number Send Sync Manager configuration out of range
3047 Slave station number Receive Sync Manager configuration out of range
High 16 bits: slave station
3048 number Slave status switching error
Lower 16 bits: AL code
3049 Execution instruction error not initialized to completion
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8.2.2.3 Command error code

Error

code Error message Meaning

16 Command error Command interrupt

17 Command error Write SOD parameter error

18 Command error Error reading SOD parameter

256 Command error No configuration

257 Command error Configuration error

258 Command error Not running to running state

259 Command error Command error

260 Command error The bus servo axis has an alarm

261 Command error Error writing SDO

262 Command error Error reading SDO

263 Command error Return to zero error

264 Command error Timeout for return to zero

265 Command error Command running abnormally

266 Command error Axis in motion

267 Command error Axis not enabled

268 Command error AXxis is already used

269 Command error AXis stop error

270 Command error AXis at stop

271 Command error Non-bus servo axes and local pulse axes
272 Command error There is no configuration related PDO, etc.
273 Command error Reserve

274 Command error AXis not running

275 Command error Pause JOG movement

276 Command error Non-bus servo axis

277 Command error PDO does not support

278 Command error Reserve

279 Command error Reserve

280 Command error Reserve

281 Command error No negative limit input signal is used
282 Command error Wrong axis type

288 Command error Positive limit input signal is not used
289 Command error No zero input signal is used

290 Command error Negative limit input signal out of range
291 Command error Positive limit input signal is out of range
292 Command error Zero signal input is out of range

293 Command error Z pulse input out of range

294 Command error Counter type error
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295 Command error Probe without enable input

296 Command error Wrong counter number

297 Command error Compare channel is occupied

298 Command error Comparison exception

299 Command error Compare output not set

300 Command error Illegal exit from Jog mode

301 Command error Too low speed

302 Command error SDO access is occupied

303 Command error Not in location mode

304 Command error Not done changing parameters

305 Command error Data out of range

306 Command error No enable input preset

307 Command error Counter interrupt map number error

308 Command error The number of comparisons is out of range

309 Command error Both positive and negative directions are valid in jog mode
The starting point, end point and passing position of circular arc

310 Command error interpolation are on a straight line
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