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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. 

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

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

                                  EtherCAT Interface Specifications 

Items Specification 

Transmission 

speed 
100Mbpsχ100BASE-TX 

Modulation Baseband 

Topology Wire, Daisy chain 

Transmission 

medium 

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

mesh 

Transmission 

distance 

Distance between nodes: 100m or less 

Number of 

connections 

72 

2. 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 VC5 project, select the EtherCAT option, right-click and select, Add Device, select ImportConfig. 
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2.In the pop-up dialog box, select the XML file to be added and import itψ 

 

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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2.2 Master Settings 

Select the EtherCAT option and click right mouse button to open the basic settings interface, where you can set the 

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

 

 

Enable controlχDisable 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 timeχEtherCAT data frame sending interval and cycle time of EtherCAT tasks. 

Synchronous offsetχPercentage relative offset of the EtherCAT task with respect to the Sync0 interrupt of the slave. 
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2.3 Adding Slave Devices 

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

SD700χ 

 

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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Sync mode selectionχOperating 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 Sync1 interrupt not enabled. 

3.2 Process data manipulation 

The process data interface is used for editing PDO: 

The interface is displayed as follows. 
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1. ð PDO edit button 

2. ð PDO display area 

PDO is divided into output group PDO and input group PDO according to data flow direction. The output group PDO 

represents the process data sent by the EtherCAT master to the EtherCAT slavesιfor example, control word 0x6040ιthe 

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 aboveιthe 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 : 

 

1 ð Select a PDO in the first group 

2 ð Click to add 

3 ðSclect 0x6060 

4 ðClick OK 

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. 
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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: 

 

In this interface users can add startup parameters as needed, for example, add the object dictionary 0x60C5 and change 

the value to 300. 

 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 13 / 329  

1 ð Click to add 

2 ðSclect 0x60C5 

3 ð Change the value to 300 

4 ðClick OK 

3.4 I/O 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: 

 

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. 

 

2. The interface after the association is completed is shown below. 
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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. 

 

 

 

 

 

 

 

 

 

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

 

 

Shaft 

 
PLCOpen State Machine 

Management Unit element

 
User 

coordinate 

system 

processing 

unit

 

Motion 

control 

axis 

planning 

unit

 

Pulse 

coordinate 

system 

processing 

unit

 

Drivers

 

Control commands 

User 

Programs
 

Feedback status
 

Target location, etc.(user unit) 

 

 

Feedback position, etc. (user unit) 

 

Target location, etc.(pulse unit)  

  

Feedback position, etc.(pulse unit) 

 

Control word 

Status word 

 

 

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 

Motion control  

MC instruction  

Drive Slave  

 

Motor Motor 
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the axis structurĕ 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 processinğA 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. 

 

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.  

VC5 allows setting 4 local pulse axes, Y0/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 parts̔ 

Axis Structure Function Description. 

Shaft configuration 

parameters 

Used to configure individual parameters of the axis, such as gear ratio, home return type, 

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

motion category (such as MC_Jog) and status category (MC_ ReadStatus). 

Shaft configuration parameters 

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

 

1 ð Motion control axes 

2 ð EtherCAT bus drivers 

3 ð List of axis configuration and monitoring options 

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

5 ð Associated entity drivers 

6 ð Detailed parameter settings 

4.1.2 PLCOpen state machine 

VC5 the state and motion of the axes are managed based on the PLCOpen state machine, and different functions are 

accomplished in each different state. The state transition diagram is as follows: 
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The detailed description is belowχ 

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 conditionsχ 

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. 

The units of the 

axis 

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 

 

 

Basic setting 

Axis number ã ã 

Shaft type ã ã 

Automatic mapping ã × 
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PDO ã × 

Reverse ã ã 

 

Unit conversion 

Command pulse number of 

Motor/Encoder rotation circle 

 

 

 

 

 

 

 

 

 

 motor e 

ã ã 

Working stroke of Motor/Encoder 

rotation circle 

ã ã 

Wheel ratio molecule ã ã 

Denominator of wheel ratio ã ã 

 

 

 

 

 

 

Mode/Parameter 

setting 

Encoder mode ã ã 

Linear/Rotation mode setting ã ã 

Software limit ã ã 

Software error response ã ã 

Following error ã ã 

Shaft speed setting ã ã 

Torque limit × × 

Probe setup × ã 

Output setting × ã 

Hardware limit section ã ã 

No ErrorStop status after magnetic limit ã ã 

 

Origin return setting 

Origin signal ã ã 

Positive limit ã ã 

Stop ã ã 

 Z signal ã ã 

Origin return direction ã ã 

Origin input detection direction ã ã 

Origin return list ã ã 

Origin return speed ã ã 

Approach speed of origin return ã ã 

Origin return acceleration ã ã 

Origin return timeout ã ã 

Limit terminal setting × ã 
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Positive terminal setting × ã 

Origin signal setting × ã 

4.1.5 List of axis commands 

VC5 the list of supported single-axis control commands is as followsχ 

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_ReadDigitalInput 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 
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MC_MoveSuperImposed Displacement overlay command 

MC_ FollowVelocity Motion speed overlay command 

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 VC5 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 
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4.2 Motion Control Axis Configuration 

4.2.1 Bus servo axis and local pulse axis comparison 

Project This pulse output EtherCAT Bus driver 

The shaft types 

are different 

Local pulse axis Bus servo axis 

The output 

device is 

different 

You need to set up the local IO terminals, and each 

of the two forms a group, respectively Y0/ Y1

Y2/Y3 Y4/Y5 and Y6/Y7 

PDO needs to be configured and mapped to 

the loop variable of the axis 

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 figureχ 
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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. VC5 has four 

sets of high-speed output terminals Y0/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 variables̔  

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 follows̔  
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Bit2: Origin switch  

Bit1: Forward limit switch  

Bit0: Reverse limit switch 

Touch Probe Status 0x60b9 Probe status 

Touch Probe Pos1 Pos Value 0x60ba Probe 1 ascends to the position along the edge 

Touch Probe Pos1 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 followsχ 

Number of pulses (pulse) =    
Motor/encoder number of pulses for one revolution [DINT] * Gear ratio numerator [DINT]

 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/s². 

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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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 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 26 / 329  

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. 

 

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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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. 

 

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 VC5. If the absolute value of the following error of the axis exceeds the maximum following error, the axis reports that 

the following error is too large and 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 

VC5It 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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4.2.3.9 Pulse output settings 

The local pulse axis allows Y0/Y1, Y2/Y3, Y4/Y5, and Y6/Y7 to be set as 4 local pulse axes. 

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

For channels that have been 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 is selected, Y0, 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 bit1 and bit0 0x60fd by the object dictionary, respectively. When set to negative logic, they are 

inverse to the values of bit1 and bit0 in the 0x60fd, 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 

VC5 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 followsσ 

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 figure̔  
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ǒ Target position: The position that the index axis will eventually reach in the absolute positioning command, and the unit 

is Unit. 

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

second).  

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

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

ǒ 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 phase̔  

Tacc = (Vt - Vs)/Acc  

ǒ 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 figure̔  
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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.  

ǒ Target position: The position that the index axis will eventually reach in the absolute positioning command, and the unit 

is Unit.  

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

second).  

ǒ 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.  

ǒ 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.  

ǒ 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. 

ǒ 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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4.2.6 Acceleration and deceleration time conversion 

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. 

  

 

 

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. 
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You can also directly set the target speed, acceleration/deceleration and acceleration change rate, and automatically 

calculate the acceleration/deceleration 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. 
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Program monitoring: 

 

 

 

 

 

 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 37 / 329  

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

following figure: 

  

  

 

4.3. MC Axis Control  Instruction  

4.3.1 MC_Power (Enable control command) 

Drawing Block: 

 

 

   Command list format  

Input/Output Name Data 

type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/axis 

number 

Enable Valid and 

invalid 
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OUT Status BOOL M/S TRUE,FALSE Axis enable 

flag 

 

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

OUT Error BOOL M/S TRUE,FALSE Error flag  

OUT Error ID WORD D/R/W 0x0~0xffff 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 number 

setting 

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, 

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 
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Timing diagram 

ǒ When a MC_Power command is used, the axis is enabled normally. 

 

ǒ When two MC_Power commands are used, the axis is normally enabled. 
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4.3.2 MC_Reset (Reset fault command) 

Drawing Block: 

 

 Command list format  

Input/Output Name Data type Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD constant/D/R/W 0~71 Axis 

name/Number 

Execute Rising 

Edge 

OUT Done BOOL M/S TRUE,FALSE Reset the 

completion flag 

 

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

OUT Error BOOL M/S TRUE,FALSE Error flag  

OUT Error ID WORD D/R/W 0x0~0xffff 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 
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Timing diagram 

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

 

 

ǒ When a non-resettable fault occurs with the drive. 
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4.3.3 MC_Home (Return to origin command) 

Drawing block: 

 

Command list format  

Input/Output Name Data 

type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/Number 

Execute 

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 

origin 

completion 

flag 

 

OUT Busy BOOL M/S TRUE,FALSE Running flag  

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupt 

 

OUT Error BOOL M/S TRUE,FALSE Error flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 

the axis 

number 

Latches on 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 command can only be invoked by using MC_Power directive to switch the axis to the enabled 

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; 
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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 

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

ǒ During origin regression MC_Stop command is called to interrupt the origin regression action. 
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ǒ The drive failed during origin regression. 
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4.3.4 MC_Stop (Stop command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data Type Applicable (soft 

components) 

Rang Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/Number 

Execute 

Rising edge 

IN Deceleration REAL Constant/D/R/W positive 

number 

Decelerate Execute 

Rising edge 

IN Jerk REAL Constant/D/R/W positive 

number 

Speed step Execute 

Rising edge 

OUT Done BOOL M/S TRUE,FALSE 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 0x0~0xffff 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 

axis number 

Latches on 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. 

Af ter 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.  

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 M0 to ON Rear Axle Axis_0 run at the set speed.  

3. Set M1 to ON and stop running Axis_0 the rear axle.  
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Timing diagram 

ǒ Call the MC_MoveVelocity directive before calling this directive. 
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ǒ The drive failed while the command was running. 

 

4.3.5 MC_MoveVelocity (Speed command) 

Drawing block: 
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Command list format  

Input/Out

put 

Name Data type Applicable 

(soft 

components) 

Rang Description Enable 

IN Axis WORD Constant/D/R/

W 

0~71 Axis 

name/axis 

number 

Execute Valid 

IN SpeedMode BOOL M/S TRUE,FALS

E 

Speed Type: 

Type 0T, 

Type 1S 

Execute 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 

OUT InVelocity BOOL M/S TRUE,FALS

E 

Reach the 

target speed 

flag 

 

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALS

E 

Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 number 
Axis is latched along the rising edge of the Execute inputψ 

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

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 

The speed movement function is implemented by the following routines.  

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

2. Set M0 to ON Rear Axle Axis_0 run at the set speed.  

 

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

 

 

ǒ When the shaft is interrupted by Mc_Stop command during motion. 
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ǒ When the shaft fails during acceleration, the drive fails. 
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4.3.6 MC_Jog (Jog motion command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Rang Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/number 

Execute 

Valid 

IN SpeedMode BOOL M/S TRUE,FALSE Speed type: 

0T type, 1S type 

Execute 

Valid 

IN Forward BOOL M/S TRUE,FALSE Forward 

movement 

Execute 

Valid 

IN Backward BOOL M/S TRUE,FALSE Reverse 

movement 

Execute 

Valid 

IN Velocity REAL Constant/D/R/W Positive 

Number 

The target speed Execute 

Valid 

IN Acceleration REAL Constant/D/R/W Positive 

Number 

Acceleration Execute 

Valid 

IN Deceleration REAL Constant/D/R/W Positive 

Number 

Decelerate Execute 

Valid 

IN Jerk REAL Constant/D/R/W Positive 

Number 

Speed step Execute 

Valid 

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT 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 

the axis number 

Upward Axis latches on the rising edge of the Enable input.  

If Axis is set to the axis number, modify Axis during Enable=TRUE, and the originally controlled 
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axis enters the ErrorStop state;  

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

Functional 

description 

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

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 timeιthe 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 5Unit/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 5Unit/s. 

6. Set M3 to OFF and stop running Axis_0 the rear axle. 
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Timing Diagram 

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

 

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

 

ǒ When interrupted by the Stop command during execution. 
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ǒ When the axis is error-corrected. 
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4.3.7 MC_Move (Positioning command) 

Drawing Block: 

 

Command list format  

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

components) 

IN Axis WORD Constant/D/

R/W 

0~71 Axis name/axis number Execute Rising 

Edge 

IN SpeedMode BOOL M/S TRUE,FALS

E 

Speed Type: 

Type 0T, Type 1S 

Execute Rising 

Edge 

IN PosMode  BOOL M/S TRUE,FALS

E 

Location Type: 

0 relative position, 

1 Absolute location 

Execute Rising 

Edge 

IN Direction WORD Constant/D/

R/W 

0~3 Positioning direction: 

(absolute position 

rotation mode only) 

0: Forward (speed greater 

than 0) 

1: Negative (speed less 

than 0)  

2: Shortest distance  

3: Current direction 

Execute Rising 

Edge 

IN Position REAL Constant/D/

R/W 

Positive/Neg

ative 

Number/0 

The target location Execute 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 

OUT Done BOOL M/S TRUE,FALS

E 

Finish stopping  

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution interrupts  

OUT Error BOOL M/S TRUE,FALS

E 

Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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. 

Å Absolute or relative value targeting is possible.  

Å 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 
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MC_MoveRelative (Relative Value Positioning) commands.  

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

Å 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 M0 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.  

 

Timing diagram 

Omit 

4.3.8 MC_ReadAxisError (Read axis error command) 

Drawing Block: 
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Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Rang Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Enable 

Vlid  

OUT AxisErrorID 

 

WORD D/R/W 0X0~0XFFFF 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,FALSE Valid flags  

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 0x0~0xffff 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 

the limit value of 607Dh 

Change the value of 607Dh or 607Ah 

 

As shown in the following figure: 
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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: 

 

Format of Reference List 

Input/Output Name Data Type Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/axis 

number 

Enable 

Valid 

OUT ActPosition  REAL D/R/W  The actual 

position of 

the axis 

 

OUT CmdPosition REAL D/R/W  Axis 

command 

 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 63 / 329  

position 

OUT Valid BOOL M/S TRUE,FALSE Valid flags  

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

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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: 
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Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

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

number 

Enable 

OUT Valid BOOL M/S TRUE,FALSE Valid  

OUT Busy BOOL M/S TRUE,FALSE Busy sign  

OUT Disabled BOOL M/S TRUE,FALSE PLCOpen state 

machine, de-

enabled 

 

OUT ErrorStop BOOL M/S PLCOpen 

state machine, 

stop running 

TRUE,FALSE PLCOpen statu 

machine, fault 

stop 

 

OUT Stopping BOOL M/S TRUE,FALSE PLCOpen state 

machine, stop 

running 

 

OUT Standstill BOOL M/S TRUE,FALSE PLCOpen state 

machine, enabled 

and not running 

 

OUT DiscreteMotion BOOL M/S TRUE,FALSE PLCOpen state 

machine, point 

running mode 

 

OUT ContinuousMotion BOOL M/S TRUE,FALSE PLCOpen state 

machine, 

continuous 

running mode 

 

OUT SynchronizedMotion  BOOL M/S TRUE,FALSE PLCOpen state 

machine, 

synchronous 

running mode 

 

OUT Homing BOOL M/S TRUE,FALSE PLCOpen state 

machine, homing 

mode 

 

OUT ConstantVelocity BOOL M/S TRUE,FALSE Axis velocity is 0 

Axis is moving at 

constant speed 

Invalid in torque 

mode 

 

OUT Accelerating BOOL M/S TRUE,FALSE The axis is 

moving with 

acceleration (the 

absolute value of 

the velocity is 

increasing) 
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Invalid in torque 

mode 

OUT Decelerating BOOL M/S TRUE,FALSE Axis is doing 

deceleration 

motion (absolute 

value of speed is 

increasing) 

Invalid in torque 

mode 

 

OUT SuperimposedMotion BOOL M/S TRUE,FALSE In superposition 

or phase shift 

 

OUT TorqueControl BOOL M/S TRUE,FALSE Torque control 

mode 

 

OUT Error BOOL M/S TRUE,FALSE Wrong sign  

OUT ErrorID WORD D/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: 

 

 

Command list format  

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

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Execute 

Valid 

IN TarTorque REAL Constant/D/R/W Positive/Negative 

Number/0 

Target torque (in 

1% units)ζ 

Execute 

Valid 

IN TorqueSlope REAL Constant/D/R/W Positive number Torque ramp (in 

1% units)ζ 

Execute 

Valid 

IN Velocity REAL Constant/D/R/W Positive number Maximum speed 

limit  

Execute 

Valid 

OUT InTorque BOOL M/S TRUE,FALSE Torque arrival 

sign: 

The output is 

valid when less 

than 5%. 

 

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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. 

ƴ TarTorque̔The 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.  

ƴ 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: 

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

ƴ 0x607F can be configured into the PDO.  

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

Stop control in 

torque mode 

The MC_Stop command is called in the torque mode to execute the stop operation. After receiving 

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 

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

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

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

 

 

ǒ During the torque operation, the drive is error-reported. 
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4.3.12 MC_SetPosition (Set position command) 

Drawing Block: 

 

Format of Reference List 

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Execute Rising 

Edge 

IN Position REAL Constant/D/R/W Positive/Negative 

Number/0 

location Execute Rising 

Edge 

IN Mode BOOL M/S TRUE/FALSE Mode selection: 

0: Absolute 

mode, will 

Position The 

value is written 

ExecuteRising 

Edge 
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to the current 

location  

1: Relative 

mode, adding the 

value of Position 

on the basis of 

the current 

position 

OUT Done BOOL M/S TRUE,FALSE Finish flag  

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

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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.  
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Timing diagram 

ǒ The axis executes this command in standstill, relative mode. 
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ǒ The axis executes this command while the jog command is valid. 

 

4.3.13 MC_MoveSuperImposed (Displacement overlay command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/axis 

number 

Execute 

Rising 

Edge 

IN SpeedMode BOOL M/S TRUE,FALSE Speed Type: 

Type 0T, 

Type 1S 

Execute 

Rising 

Edge 

IN Position REAL Constant/D/R/W Positive/Negative 

Number/0 

The target 

location 

Execute 

Rising 
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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 

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 0x0~0xffff 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_ motioncontinuous_ 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 M0 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: 
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Command list format  

Input/Out

put 

Name Data 

Type 

Applicable 

(soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/

R/W 

0~71 Axis name/axis 

number 

Execute Rising 

Edge 

IN ProbeID WORD Constant/D/

R/W 

0 - 1 
Probe IDχ  

Execute Rising 

Edge 

IN TriggerEdge WORD Constant/D/

R/W 

0~2 Edge trigger 

mode: 

0 rising edge 

1 falling edge 

2 Any edge 

Execute Rising 

Edge 

IN TerminalSource WORD Constant/D/

R/W 

0~1 Probe source (for 

setting up bus 

servo drivers 

only) 

0: DI terminal 

1: Z pulse 

Execute Rising 

Edge 

IN TriggerMode WORD Constant/D/

R/W 

0~1 Trigger Type: 

0: Single trigger 

1: Continuous 

triggering 

Execute Rising 

Edge 

IN WindowOnly BOOL M/S TRUE,FALS

E 

Enable the probe 

window 

Execute Rising 

Edge 

IN FirstPosition REAL Constant/D/

R/W 

Positive/Neg

ative 

Number/0 

The probe 

window start 

position 

Execute Rising 

Edge 

IN LastPosition REAL Constant/D/

R/W 

Greater than 

First 

Position 

The end position 

of the probe 

window 

Execute Rising 

Edge 

OUT PosPosition REAL D/R/W Positive/Neg

ative 

Number/0 

The rising edge 

captures the 

position 

 

OUT NegPosition REAL D/R/W Positive/Neg

ative 

Number/0 

Descending along 

the capture 

position 

 

OUT Done BOOL M/S TRUE,FALS

E 

Finish stopping  

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALS Error Flag  
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E 

OUT ErrorID WORD D/R/W 0x0~0xffff 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.  

ǒ On the rising edge of the command, the command will latch the input parameters on the left side of ProbeID, TriggerEdge, 

etc., and other status update parameters are invalid.  

ǒ At Enable=TRUE, the command blocks latch the current position of the shaft when it detects that the probe input specified 

by ProbeID is valid and that the probe detection condition is met.  

ǒ 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.  

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

ǒ 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. 

ǒ 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.  

ƴ When FirstPosition_p < LastPosition_p, the effective range of the window is shown in the figure̔ 

 

ƴ Then FirstPosition_p > LastPosition_pιthe valid range is shown in the figureχ 
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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 PosPositionW̆riting 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.  

ǒ 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. 

ǒ 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: 

Indexes Name Reading 

and 

writing 

Data type Unit Setting range 

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 

position 

RO INT32 Command unit - 

0x60BC Probe 2 rising edge latch 

position 

RO INT32 Command unit - 

0x60BD Probe 2 falling edge latch 

position 

RO INT32 Command unit - 

 

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

 

3. DI input terminal probe function setting: 

 

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 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 M0 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 5Unit/s. 

4. After setting M3 to ON, in the command position is between 100 and 500, the rising edge of X0 is encountered, and 

the current position of PosPosition is latched and X0 is encountered on the descending edge, Neg Position latches the 

current position. 
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Timing chart:  

ǒ Probe 1 rising edge active, DI terminal trigger, single trigger, window function effective. 
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ǒ Probe 1 falling edge active, DI terminal trigger, single trigger, window function invalid. 
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ǒ Probe 1 rising and falling edges active, DI terminal trigger, single trigger, window function invalid. 

 

ǒ Probe 1 is active on the rising edge, DI terminal trigger, continuous trigger, window function is invalid. 
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ǒ 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. 
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ǒ Probe 1 is interrupted by other probe-related commands, and the window function is invalid. 
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ǒ Probe 1 command failure. 
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4.3.15 MC_MoveBuffer (Multi-segment position command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable 

(soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/

R/W 

0~71 Axis name/axis 

number 

Execute Rising 

Edge 

IN SpeedMode BOOL M/S TRUE,FALS

E 

Speed Type:Type 

0T, Type 1S 

Execute Rising 

Edge 

IN PosMode BOOL M/S TRUE,FALS

E 

Location mode: 

0 relative, 1 

absolute 

Execute Rising 

Edge 

IN Velocity Mode BOOL M/S TRUE,FALS

E 

Speed switching 

mode:  

0 Switch after 

deceleration, 

1 Maintain the 

current speed switch 

Execute Rising 

Edge 

IN Segment 

Number 

WORD Constant/D/

R/W 

1~32 The number of 

segments 

Execute Rising 

Edge 

IN Position REAL D/R/W Positive/Neg

ative 

Number/0 

Axis target position 

array: (1~32 

groups) 

Execute Rising 

Edge 

IN Velocity REAL D/R/W Positive 

Number 

Target speed array: 

(1~32 groups) 

Execute Rising 

Edge 
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IN Direction WORD D/R/W 0~3 Ring mode absolute 

positioning 

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 

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 

OUT Index WORD D/R/W 0~32 Currently executing 

segments 1 to 32 

 

OUT Done BOOL M/S TRUE,FALS

E 

Finish stopping  

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution interrupts  

OUT Error BOOL M/S TRUE,FALS

E 

Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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. 

ƴ 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 
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displacement of the axis.  

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

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

MC_MoveAbsolute Direction. 

ƴ 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. 

ƴ 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 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.  

ƴ 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 figure̔  

 

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 M0 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 5Unit/s, the distance of the second segment running 500Unit at 15Unit/s relative to the movement, and the distance of 

the third segment running 800Unit at 5Unit/s relative to the movement. 

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

ǒ Set to 3-segment buffering when Velocity Mode = 0. 
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ǒ Set to 3-segment buffering when Velocity Mode = 1. 

 

ǒ Set to 3-segment buffering when interrupted by MC_Stop command during runtime. 
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ǒ Set to 3-segment buffering, but when an error is reported during operation. 
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4.3.16 MC_MoveAbsolute (Absolute positioning command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable 

(soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/

R/W 

0~71 Axis Name/Axis 

Number 

Execute Rising 

Edge 

IN SpeedMod

e 

BOOL M/S TRUE,FALS

E 

Speed Type: 

Type 0T, Type 1S 

Execute Rising 

Edge 

IN Direction WORD Constant/D/

R/W 

0~3 Positioning direction: 

(rotation mode only) 

0: Forward (velocity 

greater than 0) 

1: Negative (speed 

less than 0)  

2: Shortest distance 3: 

Current direction 

Execute Rising 

Edge 

IN Position REAL Constant/D/

R/W 

Positive/Neg

ative 

Number/0 

The target location Execute Rising 

Edge 

IN Velocity REAL Constant/D/

R/W 

Positive 

Number 

The target speed Execute Rising 

Edge 

IN Accelerati

on 

REAL Constant/D/

R/W 

Positive 

Number 

Acceleration Execute Rising 

Edge 

IN Decelerati

on 

REAL Constant/D/

R/W 

Positive 

Number 

Decelerate Execute Rising 

Edge 

IN Jerk REAL Constant/D/

R/W 

Positive 

Number 

Speed step Execute Rising 

Edge 

OUT Done BOOL M/S TRUE,FALS Finish stopping  
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E 

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution interrupts  

OUT Error BOOL M/S TRUE,FALS

E 

Error Flag  

OUT Error ID WORD D/R/W 0x0~0xffff 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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Timing diagram 

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

 

 

ǒ When the axis is interrupted by Mc_Stop command during absolute positioning motion. 
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ǒ When the shaft fails during movement, the drive fails. 

 

4.3.17 MC_MoveRelative (Relative positioning command) 

Drawing Block: 
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Command list format  

Input/output Name Data Type Applicable 

(soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/

W 

0~71 Axis 

name/axis 

number 

Execute Rising 

Edge 

IN SpeedMode BOOL M/S TRUE,FALSE Speed Type: 

Type 0T, Type 

1S 

Execute Rising 

Edge 

IN Position REAL Constant/D/R/

W 

Positive/Negat

ive Number/0 

The target 

location 

Execute Rising 

Edge 

IN Velocity REAL Constant/D/R/

W 

Positive 

Number 

The target 

speed 

Execute Valid 

IN Acceleration REAL Constant/D/R/

W 

Positive 

Number 

Acceleration Execute Rising 

Edge 

IN Deceleration REAL Constant/D/R/

W 

Positive 

Number 

Decelerate Execute Rising 

Edge 

IN Jerk REAL Constant/D/R/

W 

Positive 

Number 

Speed step Execute Rising 

Edge 

OUT Done BOOL M/S TRUE,FALSE Finish 

stopping 

 

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 

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

 

ǒ When the shaft fails during movement, the drive fails. 
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4.3.18 MC_ReadVelocity (Read speed command) 

Drawing Block: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Enable 

Valid 

OUT 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,FALSE Valid flags  

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

OUT Error BOOL M/S TRUE,FALSE Error Flag  
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OUT ErrorID 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: 

 

Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Execute 

Rising 

Edge 

IN SpeedMode BOOL M/S TRUE,FALSE Speed Type: 

Type 0T, Type 1S 

Execute 

Rising 

Edge 

IN PosMode BOOL M/S TRUE,FALSE Location mode: 

0 relative, 1 

absolute 

Note: RunMode 

does not work 

when it is 1 

Execute 

Rising 

Edge 

IN IntNum BOOL M/S TRUE,FALSE Probe Number: Execute 
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Probe 0 or 1 Rising 

Edge 

IN IntEdge BOOL M/S TRUE,FALSE Trigger edge: 

0 rises, 1 falls 

Execute 

Rising 

Edge 

IN Direction WORD Constant/D/R/W 0~3 Direction of 

motion in absolute 

positioning of ring 

mode 0: positive 

direction (target 

velocity is positive) 

1: 

negativeDirection 

(target velocity is 

negative) 2: 

Shortest distance 3: 

Current direction 

Execute 

Rising 

Edge 

IN RunMode BOOL M/S TRUE,FALSE Initial mode  

0: Positioning 

mode 

1: Speed mode 

Execute 

Rising 

Edge 

IN WindowOnly BOOL M/S TRUE,FALSE Enable interrupt 

source window 0: 

Do not enable 

window detection 

function 1: Enable 

window detection 

function 

Execute 

Rising 

Edge 

IN FirstPosition REAL Constant/D/R/W Positive/Negative 

Number/0 

Break Source 

Window Start 

position 

Execute 

Rising 

Edge 

IN LastPosition REAL Constant/D/R/W Positive/Negative 

Number/0 

End of the interrupt 

source window 

location 

Execute 

Rising 

Edge 

IN Position REAL Constant/D/R/W Positive/Negative 

Number/0 

Location or 

distance 

Execute 

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 
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Rising 

Edge 

IN Jerk REAL Constant/D/R/W Positive Number Speed step Execute 

Rising 

Edge 

IN FeedPos REAL Constant/D/R/W Positive/Negative 

Number/0 

The distance after 

the interruption 

Execute 

Rising 

Edge 

IN FeedVelocity REAL Constant/D/R/W Positive Number Speed after 

interruption 

Execute 

Rising 

Edge 

OUT IntPos REAL D/R/W Positive/Negative 

Number/0 

The location of the 

interrupt 

 

OUT InFeed BOOL M/S TRUE,FALSE The interrupt is 

valid 

 

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 0x0~0xffff 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.  

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

the target location before the interrupt arrives.  

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

ƴ 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.  
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ƴ 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.  

ƴ 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. 

ƴIntNum: 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.  

ƴ 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.  

ƴ 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 M0 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. 
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Timing diagram 

ǒ When the relative positioning, absolute positioning mode is selected, no interrupt signal is triggered and ErrorMode = 

FALSE. 
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ǒ When the relative positioning, absolute positioning mode is selected, there is an interrupt signal. 
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ǒ Select the speed mode, no interrupt is triggered, and after running for a period of time, it is interrupted by MC_Stop 

command. 

 

ǒ Select the speed mode to trigger the interrupt. 

 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 107 / 329  

ǒ The command failed while running. 

 

4.3.20 MC_Halt (Pause commmand) 

Drawing Block: 

 

Command list format  

Input/Output Name Data Type Applicable 

(soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/

R/W 

0~71 Axis 

name/axis 

number 

Execute Rising 

Edge 

OUT Done BOOL M/S TRUE,FALS

E 

Finish 

stopping 

 

OUT Busy BOOL M/S TRUE,FALS

E 

In-Run flag  

OUT Aborted BOOL M/S TRUE,FALS

E 

Execution 

interrupts 
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OUT Error BOOL M/S TRUE,FALS

E 

Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 

description 

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

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. 

 

Timing diagram 

ǒ After the positioning is called, the MC_Halt command is triggered. 
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ǒ After triggering the MC_Halt command, the recall of the speed command interrupts the execution of the MC_Halt 

command. 

 

ǒ During the execution of the MC_Halt command, a failure shutdown occurred. 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 110 / 329  

 

4.3.21 MC_SyncTorqueControl (Synchronous torque control command) 

Drawing Block: 

 

 Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Execute 

Valid 

IN TarTorque REAL Constant/D/R/W Positive/Negative 

Number/0 

Target torque Execute 

Valid 

IN Velocity REAL Constant/D/R/W Positive Number Maximum 

speed limit 

Execute 

Valid 

OUT InTorque BOOL M/S TRUE,FALSE Torque arrival 

sign: 

The output is 

valid when less 

than 5%. 
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OUT Busy BOOL M/S TRUE,FALSE In-Run flag  

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

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

 

Description of functions and commands 

This command is used to implement the synchronous torque control function and is only used for bus servo 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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Command list format  

Input/Output Name Data Type Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis 

name/axis 

number 

Execute Valid 

OUT Torque REAL D/R/W Positive 

/Negative 

Number/0 

Current torque  

OUT Valid BOOL M/S TRUE,FALSE Valid flags  

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

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT Error ID WORD D/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 

4.3.23 MC_FollowVelocity (Motion speed overlay command) 

Drawing Block: 
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Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN Axis WORD Constant/D/R/W 0~71 Axis name/axis 

number 

Enable 

Valid 

IN SpeedMode BOOL M/S TRUE,FALSE Speed type 0T type, 

1S type 

Enable 

Valid 

IN Velocity REAL Constant/D/R/W Positive 

Number 

The target speed Enable 

Valid 

IN Acceleration REAL Constant/D/R/W Positive 

Number 

Acceleration Enable 

Valid 

IN Deceleration REAL Constant/D/R/W Positive 

Number 

Decelerate Enable 

Valid 

IN Jerk REAL Constant/D/R/W Positive 

Number 

Speed step Enable 

Valid 

OUT Invelocity BOOL M/S TRUE,FALSE Reach the target 

speed flag 

 

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT 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 M0 to ON.  

2. Set M5 to ON Rear Axle Axis_0 run at 5Unit/s. 

3. Set M4 to ON and superimpose the speed of the rear axle Axis_0 to (5+10) Unit/s operation. 
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4.3.24 MC_ReadDigitalInput (Read digital input command) 

Drawing Block: 
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  Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

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; Bit1 - forward 

limit signal Bit2 - 

origin signal; Bit3~31 

- Custom 

 

OUT Done BOOL M/S TRUE,FALSE Finish flag  

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

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 figure̔ 

 

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

Timing diagram 

Omit 

4.3.25 MC_Linear̂ Linear interpolation command) 

Drawing Block: 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 116 / 329  

 

 Command list format  

Input/Output Name Data Type Applicable (soft 

components) 

Range Description Enable 

IN AxisNumber WORD Constant/D/R/W 2~8 The number of 

axes 

Execute  

IN Axis WORD D/R/W 
0~71ε2~8 groupζ 

An array of axis 

names/axis 

numbers 

 

IN SpeedMode BOOL M/S TRUE,FALSE

εdefault FALSEζ 

Speed Type: 

Type 0T, Type 1S 

 

IN PosMode BOOL M/S TRUE,FALSE

εdefault FALSEζ 

Location mode: 

0 relative, 1 

absolute 

 

IN Position REAL D/R/W Positive/Negative 

Number/0

ε2~8groupζ 

An array of 

target locations 

 

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

ε default 

Accelerationζ 

Decelerate  

IN Jerk REAL Constant/D/R/W Positive Number Speed step  

OUT Done BOOL M/S TRUE,FALSE Finish stopping  

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff Error ID  
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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: 

 

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 (Axis1 axis). 
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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. 
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Single-axis speed and single-axis end position monitoring: 
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Interpolation curve monitoring:   

 

4.3.26 MC_Circle_CW (Clockwise circular arc  interpolation command) 

Drawing Block: 
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  Command list format  

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN AxisX WORD Constant/D/R/W 0~71 X axis name/axis 

number 

Execute  

IN AxisY WORD Constant/D/R/W 0~71 Y-axis name/axis 

number 

 

IN SpeedMode BOOL M/S TRUE,FALSE

̂ default 

FALSẼ  

Speed Type: 

Type 0T, Type 1S 

 

IN PosType WORD Constant/D/R/W 0~3̂ default0̃  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 

Number/0 

The target 

position of the X 

axis 

 

IN PositionY REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis target 

position 

 

IN MiddPosition 

X 

REAL Constant/D/R/W Positive/Negative 

Number/0 

X-axis center 

position/longitude 
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coordinates 

IN MiddPosition 

Y 

REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis center 

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

̂ default 

Acceleratioñ  

Decelerate  

IN Jerk REAL Constant/D/R/W Positive Number Speed step  

OUT Done BOOL M/S TRUE,FALSE Finish stopping  

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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 

Y axes during the movement from the current position to the target. 

The displacement of the end point relative to the starting point in the above figure is (400, - 400), and the displacement of 
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the circle center relative to the starting point is (400, 0). 
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Circular arc  interpolation track monitoring:  

 

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

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: 
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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: 

 

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). 
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Circular arc  interpolation track monitoringσ 

 

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 followsχ 
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The track monitored by interpolation is the same as when PosType=2. 

 

 

4.3.27 MC_Circle_CCW (Counterclockwise circular arc interpolation command)   

Drawing Block: 

 

  Command list format 

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN AxisX WORD Constant/D/R/W 0~71 X axis name/axis 

number 

Execute  

IN AxisY WORD Constant/D/R/W 0~71 Y-axis name/axis  
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number 

IN SpeedMode BOOL M/S TRUE,FALSE

̂defaultFALSẼ  

Speed Type: 

Type 0T, Type 1S 

 

IN PosType WORD Constant/D/R/W 0~3̂ default 0̃  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 

Number/0 

The target position 

of the X axis 

 

IN PositionY REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis target 

position 

 

IN MiddPosition 

X 

REAL Constant/D/R/W Positive/Negative 

Number/0 

X-axis center 

position/longitude 

coordinates 

 

IN MiddPosition 

Y 

REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis center 

position/longitude 

point coordinates 

 

IN Velocity REAL Constant/D/R/W Positive Number The target speed  

IN Acceleration REAL Constant/D/R/W Positive Number Acceleration  

IN Deceleration REAL Constant/D/R/W Positive Number Decelerate  

IN Jerk REAL Constant/D/R/W Positive Number Speed step  

OUT Done BOOL M/S TRUE,FALSE Finish stopping  

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

OUT Aborted BOOL M/S TRUE,FALSE Execution 

interrupts 

 

OUT Error BOOL M/S TRUE,FALSE Error Flag  

OUT ErrorID WORD D/R/W 0x0~0xffff 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. 

ǒ 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: 
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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). 
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Circular arc interpolation trajectory monitoring.  

 

2. PosType = 1 represents the counterclockwise circular arc interpolation according to the absolute circle center. 

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

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. 

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

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

to the starting point is (200, 200) and the displacement of the passing point with respect to the starting point is (400, 0). 
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Circular arc inte rpolation trajectory monitoring:  

 

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

circular arc. 

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

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

4.3.28 MC_MovevelocityCSV(Speed command basing on adjustable CSV pulse width)    

Drawing Block: 

 

Command list format 

Input/Output Name Data Type Applicable (soft 

components) 

Range Decription Enable 

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

number 

Execute 

IN SpeedMode BOOL M/S TRUE,FALSE

εDEFAULT FALSEζ 

Speed type 0T 

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

ε Default 

Accelerationζ 

Deceleration  

IN Jerk REAL Constant/D/R/W Positive Number Speed step  
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IN PulseWidth Word Ẃᾭ/D/R/W 1-9999 

εDefaultχ5000ζ 

Pulse width in 

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. 

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

Note that when this instruction is called, the MC_MoveSuperImposed instruction cannot be called to perform motion 

superimposition. 

Program examples 

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

1. Enable axis Axis_0 after setting M0 to ON. 

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

 

4.3.29 MC_SyncMoveVelocitŷ Synchronous speed control command basing on adjustable CSV pulse 

width̃   

Drawing Block 
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Command list format 

Input/Output Name Data Type Applicable (soft 

components) 

Range Description Enable 

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

number 

Enable 

IN Velocity REAL Constant/D/R/W Positive 

Number 

The target speed  

IN PulseWidth Word Constant/D/R/W 1-9999 

ε Defaultχ

5000ζ 

Pulse width ,the unit is 

0.01%. 

 

OUT Invelocity BOOL M/S TRUE,FALSE Reaching the target 

speed flag 

 

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 0x0~0xffff 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. 
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Note that when this command is called, the MC_MoveSuperImposed command cannot be called for motion overlay actions. 

Program examplesσ 

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

during running.  

1. Enable axis Axis_0 after setting M0 to ON.  

2. Set M2 to ON Rear Axle Axis_0 run at setting speed 
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4.3.30 MC_MoveThreeDimensionalCircular̂ 3D circular  arc interpolation command̃  

Draw Block 

 

Command list format 

Input/Output Name Date 

Type 

Applicable (soft 

components) 

Range Desription Enable 

IN AxisX WORD Constant/D/R/W 0~63 X axis name/axis 

number 

Execute  

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 

number 

 

IN SpeedMode BOOL M/S TRUE,FALSE

ε DEFAULT 

FALSEζ 

Speed type. 

0 T-type, 1 S-type 

 

IN PosType WORD Constant/D/R/W 0~1εDefault 0ζ Position Type. 

0Relative position 

1Absolute position 

 

IN PositionX REAL Constant/D/R/W Positive/Negative 

Number/0 

X axis target position  

IN PositionY REAL Constant/D/R/W Positive/Negative 

Number/0 

Y axis target position  

IN PositionZ REAL Constant/D/R/W Positive/Negative 

Number/0 

Z axis target position  

IN MiddPosition 

X 

REAL Constant/D/R/W Positive/Negative 

Number/0 

Position on the X-axis 

circular arc 

 



 

 Suzhou VEICHI Electric Technology Co. 

AddressχNO.1000 Songjia Avenue, Guoxiang Street, Wuzhong District, Suzhou, China 

 140 / 329  

IN MiddPosition 

Y 

REAL Constant/D/R/W Positive/Negative 

Nuer/0 

Position on the Y-axis 

circular arc 

 

IN MiddPosition Z REAL Constant/D/R/W Positive/Negative 

Number/0 

Position on the Z-axis 

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

ε Degault 

Accelerationζ 

Deceleration  

IN Jerk REAL Constant/D/R/W Constant Speed step  

OUT Done BOOL M/S TRUE,FALSE Finish Stopping  

OUT Busy BOOL M/S TRUE,FALSE Running flag  

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 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-

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 

speed 30.  
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Track monitoring  

XY plane 

   

XZ plane 
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YZ plane 

 

4.3.31 MC_MoveSpiral̂Helical interpolation command̃  

Drawing Block 
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Command list format 

Input/Output Name Data 

Type 

Applicable (soft 

components) 

Range Description Enable 

IN AxisX WORD Constant/D/R/W 0~63 X-axis name/axis 

number 

Execute  

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 

by default) 

Z-axis name/axis 

number 

 

IN SpeedMode BOOL M/S TRUE,FALSE

εdefaultFALSEζ 

Speed type. 

0T type, 1S type 

 

IN PosType WORD Constant/D/R/W 0~1εdefault 0ζ 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 | n is n turns 

or less than n turns 

greater than n-1 turns) 

 

IN PositionX REAL Constant/D/R/W Positive/Negative 

Number/0 

X-axis target position  

IN PositionY REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis target position  

IN PositionZ REAL Constant/D/R/W Positive/Negative 

Number/0εNo such 

Z-axis target position  
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axis by defaultζ 

IN CenX REAL Constant/D/R/W Positive/Negative 

Number/0 

X-axis circle center 

position 

 

IN CenY REAL Constant/D/R/W Positive/Negative 

Number/0 

Y-axis circle center 

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

ε Default 

Accelerationζ 

Deceleration  

IN Jerk REAL Constant/D/R/W Positive Number Speed step  

OUT Done BOOL M/S TRUE,FALSE Finish Stop  

OUT Busy BOOL M/S TRUE,FALSE Running flag  

OUT Aborted BOOL M/S TRUE,FALSE Execution interruptions  

OUT Error BOOL M/S TRUE,FALSE Wrong sign  

OUT 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. 

ǒThe 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.  

 

      Counterclockwise (Laps are negative)                      Clockwise (Laps are positive) 

ǒThe 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 












































































































































































































































































































































































