Driving efficiency and sustainability

PLCS500 MOTION CONTROLLER
PLC500MC

Application Note

N LCSDO CANO

MOTION CONTROL L= 'POWERO
|

e



=

Application Note
PLC500MC

Document: 10010339513
Revision: 00

Publication Date: 05/2023



SUMMARY OF REVISIONS

The information below describes the reviews made in this manual.

Version

Revision

Description

R0OO

First Edition.




CONTENTS

1

INTRODUCTION ... e e e e e 1-1
1.1 ABBREVIATIONS AND DEFINITIONS ... ..o e 11
1.2 ABOUT THE PLCSOOMC . . ...ttt ettt ettt e e e ettt e e e e e e et 1-2
1.3 ETHERCAT TECHNOLOGY ...ttt ettt ettt a e 1-3

1.3.1 EtherCAT PLC500MC Interfaces ...............ooiiiiiiiiiii e 1-3
1.3.2 EtherC AT SCOP . ... e e 1-3
1.4 MOTION CONTROL ...t et ettt e e e eaans 1-4
1.4 Cam editor ... .. 1-5
1.4.2 3D CNC @ditor ... 1-5
1.4.3 Scope of SoftMotion + CNC Robotic libraries............................... 1-6

CREATING AND CONFIGURING ETHERCAT NETWORK +

SOFTMOTION ..o e e e 21
2.1 COMPONENTS USED ...ttt ettt ettt et et ettt e e 21
2.2 NETWORK ARCHITECTURE ...t 21
2.3 SCAO06 SERVO DRIVE SETTINGS ... et 21
2.4 CREATING A PROJECT IN CODESY S ...ttt ettt 2-2

2.41 Add EtherCAT Master SoftMotion ..., 2-3
2.4.2 Adding SCA06_SoftMotion as slave to EtherCAT network .................................. 2-3
2.4.3 Configuring EtherCAT Master SoftMotion .......................... 24
244 Configuring SCA06_SoftMotion ...... ... ... 2-5
2.4.5 Configuring SM_Drive_ETC_WEG_SCA ... ..o i 2-5
2.5 MONITORING ...ttt ettt et 2-6
2.5.1 EtherCAT communication status.......................ooi i 2-6
2.5.2 Check variation in the current position of the servomotor................................... 2-7
2.6 COMMISSIONING ...ttt ettt e et et ettt e e e e e e e e 2-8

SOFTMOTION APPLICATION ... e 3-1
3.1 CREATING AN APPLICATION ... 31
3.2 CREATE VISUALIZATION ...ttt 3-3

ADDITIONAL INFORMATION ON THE ETHERCAT NETWORK........ 41
4.1 ASSIGNING A STATIC ADDRESS TO THE SCA06 ON THE ETHERCAT NETWORK ........... 4-1
4.2 READING AND EDITING PARAMETERS IN THE SCA06 THROUGH THE ETHERCAT

NE T WO RK e e 4-3
4.3 EDITING PDOS ON THE ETHERCAT NETWORK ... .ot 4-5
4.4 CONFIGURING ETHERCAT REDUNDANCY ... ..ttt 4-6
4.5 XML FILE ... ettt e ettt 4-7

SOFTMOTION ADDITIONAL INFORMATION ......ccoviiiiiiiiiiieen, 5-1
5.1 TASK PRIORITY . et 51
5.2 SCALE SETTINGS FOR SM_DRIVE_ETC_WEG_SCA ... ..o 51

5.21 Motor Type: RoOtary .. .. ..o 5-1
5.2.2 Motor Type: LiNGar ........ooi e 5-2
5.3 ADDING VIRTUAL AXES ...ttt ettt ee e 5-2
5.4 ADDING ENCODER AXIS ... et e e 5-4
5.5 CAM SYNCHRONIZATION ... oo et eea e e 5-8
5.5.1 Creating cam application .......... ... 5-8
5.5.2 Importingacamtable ........ ... 5-9
5.5.3 Runningacamtable................. 5-10
5.6 INTERPRETING AND EXECUTING CNC FILES ...... ... ..o e 5-13
5.6.1 Range of commands (G-Code) supported ........... ... 5-13
5.6.2 Creatinga CNC application .................... i, 5-13
5.6.3 Import CNC files ... ... 5-16
5.6.4 Running CNC path ... ... ... 5-17

5.6.5 Tangentialaxison CNC paths...................... 5-20



CONTENTS

6.1 SCA06 CAN SERVO DRIVE SETTINGS ...ttt 6-1
6.2 CREATING A PROJECT IN CODESYS ... ittt 6-1
6.2.1 Adding CANopen Manager SoftMotion ........................ . 6-2

6.2.2 Add SCAO06 as a slave to the CANopennetwork ................................coci.. 6-2

6.2.3 Settinga CAN ObjJeCt........ ... 6-4

6.2.4 Setting a CANopen Manager SoftMotion object................................................ 6-4

6.2.5 Setting SCA06 as a SoftMotion CANslave ..., 6-5

6.2.6 Setting SM_Drive_GenericDSP402......... ... ... 6-7

6.3 MONITORING ... .o ettt ettt et et e aaaes 6-7
6.3.1 CAN communication status........... ... 6-7

6.3.2 Check variation in the current position of the servomotor.................................. 6-8

6.4 COMMISSIONING . .....oiiiii ettt e ettt e e e e e aaes -9

A CAM APPLICATION ... e e e e ae e A-1
B CNC APPLICATION. ... o e e B-1

C TANGENTIAL CNC APPLICATION ..ot C-1



INTRODUCTION

1 INTRODUCTION

This Application Note describes the main characteristics and necessary information for the configuration and
use of the PLC500MC together with the SCA06 servo drive.

For motion control, the correct settings of the network and devices involved is essential. Please, follow the steps
described in this document for the proper setup.

For further information about the product hardware, interfaces and communication protocols, refer to the PLC500
User Manual, available at http://www.weg.net.

1.1 ABBREVIATIONS AND DEFINITIONS

CNC: Computer Numerical Control—it is a method that controls the motion of machines by direct interpretation
of coded instructions in the form of numbers and letters.

Codesys: Programming platform that allows developing, configuring and monitoring solutions for industrial
automation and system integration.

CoE: CANopen over EtherCAT.

EDS: Configuration file that contains information about objects, services and settings of a network slave.
EEPROM: Electrically Erasable Programmable Read-Only Memory

Ethernet: Interconnection architecture for local area networks (IEEE 802.3).

EtherCAT: Technology for Ethernet-based real-time communication (Ethernet for Control Automation
Technology).

FB: Function block.

MC: Motion controller.

PDO: Process data.

PLC: Programmable logic controller.

PLCopen: Organization that promotes industrial control based on the IEC61131-3 standard.
POU: Program organization unit.

SCA06: WEG Servo drive - SCAQG.

SoftMotion: Smooth motion control.

SDO: Service data.

u: Application unit.

XML: Configuration file that contains information about objects, services and settings of an EtherCAT slave.
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INTRODUCTION

1.2 ABOUT THE PLC500MC

The PLC500 Motion Controller (PLC500MC) is a Programmable Logic Controller with the SoftMotion function
that enables the control of up to 32 real or virtual axes, allowing a great variety of motion controls, such as
positioning of single axis, synchronization of multiple axes (electronic cams and electronic gears), interpolation
of multiple axes (linear, circular and helical), speed control, torque control, G-Code reading and interpretation,
control of CNC machines, control of cutting machines and industrial robots, among other functionalities.

It is developed to solve medium and large applications. It features high processing speed due to its CPU,
consisting of a Dual-core ARM Cortex-A7 processor running at 1 GHz, a 200 MHz Real-time ARM Cortex-M4
coprocessor, 1 GByte RAM memory and 4 GByte Flash memory.

It has eight digital outputs, three of which have PWM functionality up to 300 kHz, and eight digital inputs, four
of which can operate up to 150 kHz.

As communication interfaces, it has two independent Ethernet ports, CAN port, serial RS485, USB OTG, USB
device and micro SD card.

Built-in supercapacitors are used for real time clock (RTC) and for saving retentive data to flash memory during
power off, eliminating the need for batteries.

The PLC500MC allows the connection of expansion cards for digital, analogue, thermocouple, PT100, PT1000,
load cell, relay and other inputs and outputs, providing more flexibility for applications. It has plug-in connectors
and can be mounted on a DIN 35 rail or directly on the panel.

The PLC500MC is programmed via CODESYS software, widely used in the industrial environment, allowing
the use of numerous applications and functions already developed on the market, as well as the import of
applications from other products.
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Figure 1.1: PLC500 Motion Controller.

The PLC500MC has a large memory area available to the user. The memory usage of an application can be
viewed through Codesys at: View->View memory usage.

The PLC500MC memory is divided according to the table below.
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Memory Capacity Description
Area 0 (DATA) 128M Bytes | Stores all local and global data (variables, function blocks, instances etc.).
Area 1 (CODE) 32M Bytes Stores all codes generated by the application and also the constant data.
Area 2 (RETAIN) 64k Bytes Stores retain-type variables (keeps the value after the controller reboot).
Area 3 (PERSISTENT) 16k Bytes Stores persistent-type variables (keeps the value after reboot and after download if their layout
remains identical).

Table 1.1: Memory areas.

1.3 ETHERCAT TECHNOLOGY

EtherCAT (Ethernet for Control Automation Technology) is a powerful Ethernet-based real-time communication
technology. With its short cycle times, low jitter values and different network topologies, the system is standard
in many industrial automation applications today.

1.3.1 EtherCAT PLC500MC Interfaces

The PLC500MC has two independent interfaces (ETH1 and ETH2) that can be used for EtherCAT
communication. Figure 1.2 shows the PLC500MC and its two possible interfaces for EtherCAT communication.
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Figure 1.2: EtherCAT Interfaces

1.3.2 EtherCAT Scope
Functionalities supported by the EtherCAT protocol available on the PLC500MC include:

= Different bus topologies (line and star).

= Great flexibility with hot connection.

= Distributed clocks.

= Bus diagnostics: by the editor and by the application.
= Network scan: recognize and insert connected slaves.
= EtherCAT redundancy.

= Supported protocol layers:

— CoE (CANopen over EtherCAT) / SDO Communication.
— EoE (Ethernet over EtherCAT).
— SoE (Servodrive over EtherCAT).
PLC500MC | 1-3
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— FoE (File over EtherCAT).
— VoE (Vendor over EtherCAT).

= Support for MDP slaves (Modular Device Profile).

= Various function blocks for use in the application.

The PLC500MC has an interface that simplifies the settings of the EtherCAT network master and its slaves.
Through this interface it is possible to:

= Configure the network automatically or use the expert mode.
= Add and configure slaves using XML EtherCAT (ESI) files.

m Configure sync units. (Sync Unit)

m Configure PDOs (process data).

= Configure boot parameters for CoE and SoE.

= Configure EoE slaves.

= View CoE objects online and support SDOinfo upload.

= View network diagnostic history online.

= Read and write to the device EEPROM memory.

1.4 MOTION CONTROL

The PLC500MC enables motion control for single axis and multiple synchronized axes (electronic cams and
electronic gears) and allows control of CNC machines and industrial robots.

Servo drives compatible with CiA402 can be easily operated by the PLC500MC without users worrying about
status word, control word, operation mode and other parameters needed for motion control.

The PLC500MC has several specific functionalities for motion control, including:

m Extensive library of blocks for axis control, handling and processing of CNC paths, axis groups and popular
kinematic transformations.

= ntegrated cam editor.

= Integrated 3D CNC editor according to DIN 66025 (G-Code).

= Configurator of axis groups for different kinematics (customizable).

= Easy commissioning of axes (using the Online Configuration Mode).

= Function blocks certified according to PLCopen MotionControl, Part 1 (V20).

m G-code decoder, including support for subprograms and expressions in G-code.
m Function blocks for testing transition speeds.

= Function blocks for reading and processing CNC paths from files (for externally created and processed paths).

= Function blocks certified according to PLCopen MotionControl Part 4 (coordinated motion).
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1.4.1 Cam editor

The PLC500MC has a cam table editor that simplifies visualization and implementation for this purpose.

Scope of cam editor:

m Graphical and numerical planning for the cam using any base representation of distance, speed, acceleration
and jerk.

= Linear or polynomial interpolation (5th order polynomial).
= Configuration of the tappets and their switching behavior on the cam.
= Cam configuration relating to dimension, period and continuity requirements.

m Possibility to import and export cam tables.
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Figure 1.3: Cam editor.
Additional information regarding the Cam Editor can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Basic Motion > Cams).
1.4.2 3D CNC editor
The PLC500MC can interpret and execute G-Code programs in accordance with DIN 66025.
Scope of the 3D CNC editor according to DIN 66025 (G-Code):
= Simultaneous graphic and text editor.
= Path preprocessing (offline preview of effects, e.g., angle smoothing).

= Path pre-interpolation (preview (offline) of the resulting position, speed, acceleration and jerk curves of all
supported axes).

= Importing DXF and ASCII files (.cnc, .gcode, .txt).
® Read and save in file.

® Program transformations (rotate, shift and resize the G code).
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m Conversion to tables.

m Program information (path length, path duration, number of objects etc.)
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“ W Y e
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Figure 1.4: 3D CNC Editor.

Additional information regarding the 3D CNC Editor can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > CNC > Editor).

1.4.3 Scope of SoftMotion + CNC Robotic libraries

Motion control instructions are defined as function blocks (FB) and can be used during the application to perform
a wide variety of motions. Instructions for motion control are developed based on the specifications of the
PLCopen function blocks'. In addition to the PLCopen-based instructions, additional blocks are also available,
simplifying the implementation of motion control.

= Function blocks certified according to PLCopen MotionControl, Part 1 (V20):

— Absolute and relative positioning (MC_MoveAbsolute, MC_MoveRelative).
— Overlapping positioning (MC_MoveSuperimposed).
— Constant speed motion (MC_MoveVelocity).

— Consistent support of profiles with jerk limitation (continuous acceleration for any kind of interruption of the
current motion).

— Drive guided return (MC_Home).

— Blocking stop (MC_Stop).

— Control release (MC_Power).

— Reading and writing of parameters (MC_Read/WriteParameter).

— Reading of the actual position (MC_ReadActualPosition).

— Position, speed and acceleration profiles (MC_*Profile).

— Set and move the position (MC_SetPosition).

— Reading of actual speed and actual torque (MC_ReadActualVelocity, MC_ReadActualTorque).

TPLCopen is an organization that promotes industrial control based on the IEC61131-3 standard. For more information about PLCopen,
refer to the official website at: http://www.plcopen.org/.
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— Cam switching (MC_DigitalCamSwitch).

— Electronic gear with synchronization position (MC_GearinPos).

— Full halt (MC_Halt).

— Tracking of master signals respecting speed, acceleration and jerk limits (SMC_TrackSetValues).
— Additional blocks.

— Brake control and query.

— Monitoring of dragging error, a position window or maximum values.
— Measuring of distance traveled.

— Management of errors in function blocks.

— Controller-guided return (MC_Homming).

— Device commissioning.

— Absolute and relative positioning with transition speed (SMC_MoveContinuousAbsolute and
SMC_MoveContinuousRelative)

— Control mode settings (position, speed or torque).

= Visualization templates for the most important function blocks used for quick commissioning integrated into
the Codesys software.

= G code decoder.

= Support for G-code subprograms and expressions.

= Limiter to restrict the values of speed and acceleration dynamics for one or more axes.

= Blocks for testing speeds in transitions.

= Interpolator to calculate CNC path points based on the speed profile.

= Blocks for coordinate transformation (SMC_ScaleQueue3D and SMC_CoordinateTransformation3D).

m Transformation blocks (including inverse) for popular kinematics:

— 2D / 3D gantry systems.

— Gantry systems with orientation axes and tool compensation.
— Belt-driven gantry systems (H-gantries and T-gantries).

— Polar transformation.

— SCARA with 2/3 arms.

— Bipod.

— Tripod with linear and articulated axes.

— 5-axis kinematics for 3-axis gantry with rotary and tilting tool.
— 4-axis kinematics for palletizing robots.

— 6-axis kinematics for articulated-arm robots.

= Blocks for reading and processing CNC paths from a file (for externally created and processed paths).
= Trapezoidal/sigmoidal/quadratic/ smooth quadratic path speed modes.

= Odometer function.

= Parameterizable 3D coordinate transformation (including inverse).

= Certified function library with function blocks according to PLCopen Motion, Part 4 (Coordinated motion).

— Administrative blocks: MC_GroupEnable/Disable/Reset/ReadError, etc.

— Motion commands: MC_MoveDirectAbsolute, MC_MoveDirectRelative, MC_MoveCircular*,
MC_MoveLinear*, MC_GroupHalt, MC_GroupStop.

— Monitoring: MC_TrackConveyorBelt, MC_TrackRotaryTable, MC_SetDynCoordTransform.
— Jog mode in any coordinate system: SMC_GroupJog2.

— Support of different coordinate systems: world coordinates (WCS), machine coordinates (MCS), various
product coordinates (PCS_1, PCS_2), tool coordinates (TCS) and axis coordinates (ACS).
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= Support for wait on the path with holding time (SMC_GroupWait).
= Public and documented interface for creating user-specific kinematics in the IEC 61131-3 language.
= Additional orientation kinematics, which can be combined with the other kinematics.

= Tools with orientation and position shift.
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CREATING AND CONFIGURING ETHERCAT NETWORK + SOFTMOTION

2 CREATING AND CONFIGURING ETHERCAT NETWORK +
SOFTMOTION

This section describes the necessary steps to perform EtherCAT communication between the PLC500MC and
the SCAOQ6 servo drive through the Codesys software. Additional information and advanced settings will be
described in the remaining sections of this application note or can be found directly on the Codesys website,
available at: https://help.codesys.com.

2.1 COMPONENTS USED

The components necessary for this application manual:

Component FW version
PLC500MC 1.2.0 or above
Servoconversor SCA06 2.11 or above
Servomotor Compatible with the servo drive
EtherCAT ECO4 accessory Rev. 2436 or above

Table 2.1: Necessary components.

For passive network components (cables, connectors and power supply), use only components certified for
industrial applications. Refer to the product documentation for more information about the proper installation of
the SCAO06 servo drive and the used servomotor.

2.2 NETWORK ARCHITECTURE

Figure 2.1 shows the topology of the network used—the computer must be connected to the PLC500MC through
the ETH1 or USB2 interface. The EtherCAT communication with the SCA06 servo drive will use the ETH2
interface of the PLC500MC.

Figure 2.1: Network architecture.

2.3 SCAO06 SERVO DRIVE SETTINGS

Correctly connect the EtherCAT ECO4 accessory and the servomotor to the SCA06 servo drive.
Starting from the SCA06 factory parameters:
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m Change parameter P0202 to 5 (control via CAN/EtherCAT network).

= Change parameter P0385 to set the motor model according to its nameplate and motor table.

Follow the recommendations described in the SCA06 servo drive manual to set the device parameters related
to the motor settings, desired functions for the I/O signals, etc.

For further explanations, refer to the SCA06 servo drive Programming Manual.
= Restart the servo drive.
By doing so, the SCAQ6 servo drive will be ready to be accessed through the EtherCAT network.

2.4 CREATING A PROJECT IN CODESYS

= Download the Codesys software and install the WEG Package according to the PLC500 manual.

= After installation, open Codesys and create a new project in File > New Project. Select Standard Project,
define a directory and the application name. Select the PLC500MC Device and the desired programming
language, as shown in Figure 2.2.

ew Hrojed
New Project X
Categories Templates
3 Libraries = :
L £3 Projects [ ] i 'E
Empty project  HMIproject e Standard i -
project project w... standard Froject

j You are about to create a new standard project. This wizard will create the following

objects within this project:

- One programmable device as specified below

- A pragram PLC_PRG in the language spedified below

- A cydic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

A project containing one device, one application, and an empty implementation for PLC_PRG | Device PLCS00MC (WEG) v
Name ‘Examp\e ‘ PLC_PRG in | Structured Text (ST) ~
Location  [C:\Documentos o

Cancel Cancel

Figure 2.2: Project configuration in Codesys.

When creating an application for the Device PLC500MC, the standard network interfaces will be automatically
pre-configured, as shown in Figure 2.3.

Devices >~ 0 X
=g Example b
=-B8 Dpeyice (PLCS0OMC)
=B PLE Logic

=-1C} Application
m Library Manager
WF PLC_PRG (PRG)
= @ Task Configuration
=58 MainTask
& PLC_PRG
u-? Setup (Setup)
= 1 0s(/0s)
+ |[| Expansions (Expansions)
@ Em1E™HY
[ emH2 ETH)
[ can (cany
[l rs485 (RS485)
"2 SoftMotion General Axis Pocl

Figure 2.3: PLC500MC Interfaces
2-2 | PLC500MC



CREATING AND CONFIGURING ETHERCAT NETWORK + SOFTMOTION

2.4.1 Add EtherCAT Master SoftMotion

= To add a new EtherCAT Master SoftMotion communication interface, right-click Device (PLC500MC) and
click Add Device. In the dialog, select Fieldbuses > EtherCAT > Master > EtherCAT Master SoftMotion
and click Add Device to add it to the device tree, as shown in Figure 2.4.

Devices = & XV @@ Add Device
=k Example
=8 Device (PLCS0OMC) % cu Name  [EtherCAT Master_Softviotion
=-El PLC Logic i
Ell o Ag ot Copy Action
=} Applicatia ® .
. Append device (O) Update device
m Library paste
PLC_PR Y Delete ‘Smng for a full text search | Vendor | zall vendars> ~
= {2 Task C :
B Refactoring 4 Name Vendor Version  Description "
& Properties... +- [ Miscellaneous
f Setup (Setup) L5 Add Object o = Fieldbuses
+ AN CANbus
IS0 e g Folder... 2
+- 1] expansions (& - = palt EtherCAT
& =mit ey | Add Device... | = ol Master
@ ez ) Update Device... [ cxsoxex internal EtherCAT Master 35 - Smart Software Solutions GmbH ~ 4.3.0.0  C¥o0n¢ internal EtherCAT Master
m CAM (CAN) j" Edit Object m EtherCAT Master 35 - Smart Software Solutions GmbH 4.3.0.0 EtherCAT Master
[ rs485 (RS435) Edit Object With... [T EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 4.3.0.0 EtherCAT Master SoftMotion W
A SoftMation Gen: 3 . < >
Edit |0 mapping
] Group by catego Display all versions (for experts onl Display outdated versions
Import mappings frem C5Y... i gory [ Display ( . v) L Display
Export mappings to CSV... @ Mame: EtherCAT Master SoftMotion ~
- . ) Vendor: 35 - Smart Software Solutions GmbH
% Online Config Mode... Categories: Master
Version: 4.3.0.0 =
Reset Origin Device [Device] Order Number: -
Description: EtherCAT Master SoftMotion v Y
Simulation
Append selected device as last child of
Device
€ (You can select another target node inthe navigator while this window is open.)
Add Device Close

Figure 2.4: Adding EtherCAT Master SoftMotion to the device tree.

When adding the EtherCAT Master SoftMotion communication interface, a task called EtherCAT_Task will
be created?.

2.4.2 Adding SCA06_SoftMotion as slave to EtherCAT network

= To add the SCA06_SoftMotion device as a slave of the EtherCAT network, right-click the EtherCAT Master
Softmotion device previously created and select Add Device.)

= In the Action section, from the opened dialog, make sure that the Append device option is checked. Search
for the SCA06_SoftMotion device—it is located inside the WEG > Servo Drives folder.

m Click on Add Device.

Figure 2.5 shows the previous steps directly in the Codesys software.

2Task used for SoftMotion motion control commands.
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Devices * ® Xl @ 2dd Device <
= 3 Example ~
= J# Device (PLCS0OMC) Name |SCADS_SuﬂMuhun
= @U PLC Logic Action
= Application (® Append device () Insert device (O Update device
m Library Manager
@ FLC_PRG (FRG) |String for a full text search ‘ Wendor | <Al vendorss “
= Task Configuration
~
& EtherCAT Task Name Vendor
= & MainTask +-[ 3 schneider Electric
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Properties...
Append selected device as last child of
Add Object EtherCAT_Master_SoftMotion
) Add Folder... @  (You can select another target node inthe navigator while this window is open.)
[ AddDevice...
Insert Device.. Add Device Close
LS N . L

Figure 2.5: Adding SCA06_SoftMotion as a slave to the EtherCAT network.

NOTE!

@ It is important to add the SoftMotion unit, because the default unit, imported via XML, does not
contain an associated SoftMotion axis (the SCA06_SoftMotion is installed along with the WEG
Package).

After these settings, the device tree should contain the icons shown in Figure 2.6.

Devices ~ o X
=3 Example <
= I Device (PLCS0OMC)
=B PLC Logic
= u' Application

m Library Manager
B PLC_PRG (PRG)
= @ Task Configuration
2 EtherCAT Task
=-$& MairTask
& PLC_PRG
u? Setup (Setup)
2 1.0s (1/0s)
+ "] Expansions (Expansions)
(@ EmHL ETHY
[ emH2 ETH)
[ cam (can)
[l rs4as (R5485)
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
= l;l SCAQE_SoftMotion (SCADE_SoftMotion)
‘? SM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SCA)
'A SoftMotion General Axis Pool

Figure 2.6: Device tree for using SoftMotion.

2.4.3 Configuring EtherCAT Master SoftMotion

= Open the EtherCAT Master SoftMotion device settings, and on the General tab, select Autoconfig
Master/Slave. By doing so, the main master/slave settings will be done automatically based on the device
description file.

= Configure the other options on the page as shown in Figure 2.7
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m EtherCAT_Master_SoftMotion X

General [] Autaconfig master/slaves E’[herCAT_%

Sync Unit Assignment EtherCAT NIC Settings

Overview Destination address(MAC) FF-FF-FF-FF-FF-FF Broadcast [ ] Redundancy
Source address (MAC) 00-00-00-00-00-00 Select..

Log
Network name |EFH2

EtherCAT /O Mapping () Select network by MAC (®) Select network by name

EEherCAT IEC Objects Distributed Clock Options

Status Cycle time 2000 < s [J Use LRW instead of LWR/LRD

: . Sync offset 0 S [] Messages pertask
Infermatian [+] Automaticrestart slaves

|:| Sync window monitoring

Sync window 1 ) s

Figure 2.7: Default EtherCAT Master SoftMotion settings.

Information about advanced settings will be presented in Section 4, or it can be found directly on the Codesys
website, available at: https://help.codesys.com (Fieldbus Support > EtherCAT > Configuration).

2.4.4 Configuring SCA06_SoftMotion

If the Autoconfig Master/Slave option is used in EtherCAT Master Softmotion, the SCA06_SoftMotion servo
drive configuration will be done automatically.

Information about advanced settings will be presented in Section 4, or it can be found directly on the Codesys
website, available at: https://help.codesys.com (Fieldbus Support > EtherCAT > Configuration).

2.4.5 Configuring SM_Drive_ETC_WEG_SCA
= Open the SM_Drive_ETC_WEG_SCA settings.

On the General tab are the settings referring to the type and limits of the axis, type of the speed ramp and drag
supervision.

= Configure the page as shown in Figure 2.8.

#5 SM_Drive ETC_WEG_SCA X

General Axis type and limits Velocity ramp type
o/ [ virtual made Sgb“'are "m"}"; . @ Trapezoid
Scaling/Mapping Activate Negative [u]: .
() Modulo O sin2
Positive [ul: 1000.0 )
Commissioning @) Finite [u] (7} Quadratic
., } (O Quadratic (smooth)
SM_Drive_ETC_WEG_SCADG: /O Software error reaction
Mapping Deceleration [ufs2]: l:l Identification
Objects
Status Dynamic limits Position lag supervision
Velocity [ufs]: Acceleration [u/s2]  Deceleration [ufs2]  Jerk [u/s3]: deactivated >
i |30 | |IDDD | |1onu | |1uuuo | Lag limit [u]: 1.0

Figure 2.8: SM_Drive_ETC_WEG_SCA default configuration.

This configuration defines the axis as finite, limiting by software disabled, trapezoidal speed ramp, axis ID equal
PLC500MC | 2-5



CREATING AND CONFIGURING ETHERCAT NETWORK + SOFTMOTION

to 0, no drag supervision and dynamic limits® defined in the Dynamic limits field.
= Click the Scaling/Mapping tab.

On the Scaling/Mapping tab, you can define the relationship between the application units (e.g., millimeters or
degrees) and the servo drive unit (pulses).

= Configure the page as shown in Figure 2.9.

NOTE!
@ It is possible to manually map the variables of the SM_Drive ETC_WEG_SCA. To do so, in the
Mapping field, uncheck Automatic mapping.

A& SM_Drive_ETC_WEG_S5CA X

Maotor Type Scaling
[] Invert direction

ScalingfMapping O Rotary 65536 increments <=3 units in application

General

- (®) Linear

Commissioning

SM_Drive_ETC_WEG_SCAD6: /O

Mapping

SM_Drive_ETC_WEG_SCADG: IEC Mapping

Objects [+#] Automatic mapping

Status Inputs:
Cydic object Object number Address Type "

SHEEST in.wStatusiord 16£6041:16500  '%IW18  'UINT
diActPosition 16#6064: 16700 'aelD 10" 'DINT'
didctvelodty l6#606C: 16500 'aelD11' 'DINT'

Figure 2.9: Default SM_Drive_ETC_WEG_SCA scale configuration.

This configuration defines that 65536 servomotor pulses will be equivalent to one application unit, that is, each
application unit will be exactly one revolution in the servomotor®.

ATTENTION!
& It is essential to correctly configure these values, as the SoftMotion function blocks will use the
application unit as a parameter for the motion.

Information about advanced settings will be given in Section 5, or it can be found directly on the Codesys
website, available at: https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface
> Objects > SoftMotion Drives).

= After applying the settings of this section, download the program to the PLC500MC and do the monitoring in
the Online mode.

2.5 MONITORING

2.5.1 EtherCAT communication status

The status of the EtherCAT network can be monitored in Codesys Online mode. When encountering connection
problems, as shown in Figure 2.10, check again if the cables are properly connected and review the settings in
Section 2.

3These limits are taken into account when using a group of axes (PLCopen Part 4). In addition, they are used by SMC_ControlAxisBy*
function blocks to detect leaps.
4The SCA06 servo drive has a resolution of 65536 pulses per revolution (see the SCA06 EtherCAT manual for more information).
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Devices * 0 X
=5 Example =
= 2% Device [connected] (PLCS00MC)
=B PLC Logic

- I} Application [run]
m Library Manager
H¥] PLC_PRG (PRE)
= @ Task Configuration
2% EtherCAT Task
= @ MairTask
& pLC_PRG
u? Setup (Setup)
= 1_0s (1/0s)
+ |[| Expansions (Expansions)
@ e ETHY
(@ ez EHY
[ cancany
A [f] rs485 (R3435)
CRFLY m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation)
=M SCA0G_SoftMotion (SCADE_SoftMotion)
LMgP 5M Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SCA)
" softMotion General Axis Pool

Figure 2.10: Indication of EtherCAT communication error.

When the settings are correct and the devices are communicating properly, all EtherCAT communication items
will be green, as shown in Figure 2.11.

Figure 2.11: Communication properly configured and devices communicating.

Devices - 3 X
=2 Example -
= 2 Device [connected] (PLCS00MC)
=80 PLC Logic

=1} Application [run]
m Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
& EtherCAT Task
= @ MainTask
& PLC_PRG
u? Setup (Setup)
+ 1_0s(1/0s)
+ |[| Expansions {Expansions)
@ e ETHY
(@ ez ETHD)
[ cancany
A [T rs485 (RS485)
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation)
= il SCADG_SoftMotion (SCADG_SoftMation)
u? SM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SCA)
% SoftMotion General Axis Pool

2.5.2 Check variation in the current position of the servomotor

m After correctly setting

the EtherCAT network and still in the Online mode, open the
SM_Drive_ETC_WEG_SCA settings.

When the PLC is in the Online mode, on the General tab, a field will be enabled for viewing the axis, as shown

in Figure 2.12.
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#5 SM_Drive_ETC_WEG_S5CA X

General Axiz type and limits elodty ramp type
Virtual mode Software imits Trapezoid
Scaling/Mapping Activated Negative [u]: 0.0 .
Modula Sin2
Positive [u]: 1000.0 .
Commissioning Finite [u] Quadratic

’ ) Quadratic (smooth)
SM_Drive_ETC_WEG_SCA6: 1/0 Software error reaction

Mapping Deceleration [u/s2]: 1}

Identification
SM_Drive_ETC_WEG_SCADNG: IEC Max. distance [u]: V] D: 1]
Objects
Status Dynamic limits Position lag supervision
Velocity [u/s]: Acceleration [uf/s2]  Deceleration [ufs2]  Jerk [ufs2]: deactivated
Information 10 100 100 1000 Lag limit [u]: 1.0
Online
variable set value actual value Status: SMC_AXIS_STATE.pawer_off
Position [u] 082 082 Communication: operational {100)
Welocity [us] 0,00 0,00
Acceleration [u/s7 0.00 000 || Brrors
Torque [Nm] 0.00 50,00 | Axis Error:

0 [16#00000000]

. FB Errar:

SMC_ERROR.SMC_NO_ERROR

uiDrivelnterfaceError:
0

strOrivelnterfaceError:

Figure 2.12: Monitoring the servomotor online.

In this field it is possible to observe the communication and axis status, position variables, speed, acceleration
and torque, with their references and current values.

= Move the servomotor shaft manually and observe the position value changing in Position [u] - actual value.
2.6 COMMISSIONING
Itis possible to test the settings applied to the SCA06 servo drive through the steps presented in this subsection.

= Exit the Online mode and enter into the PLC again using the Online Config Mode option. This is the PLC
configuration mode, through which it is possible to test and validate the configurations applied to the servo
drive.

ATTENTION!
When using the Online Config Mode option, the application in the PLC will be automatically
deleted.

To use the Online Config Mode option, on the device tree, click PLC500MC and then click Online Config
Mode, as shown in Figure 2.13

S E & & T YR N EE R _‘T [# | Application [Device: PLC Logic] ~ f%
Devices > 1 X PLC_PRG X
=) Example = 1|  PROGRAM PLC_PRG
= % [Device (PLCS0OIMC) 2 VAR
=AY PLC Logic 3| END VAR

Figure 2.13: Online Config Mode.

= Open the servomotor settings (SM_Drive_ETC_WEG_SCA) and click the Commissioning tab. On this tab,
in addition to the variables and status of the axis, some buttons are available for activating the servomotor, as
shown in Figure 2.14.
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NOTE!

This page is only enabled using the Online Config Mode option.

#5 SM_Drive_ETC_WEG_SCA X

Accel

Jerk:

Deceleration:

leration:

Figure 2.14: Commissioning the SCA06_SoftMotion.

* Online
General
variable setvalue actual value Status: |5MC_AXIS_STATE .power_off
Scaling/Mapping Hreirr ] k] U1 Communicationioperaﬁonal (100)
Velocity [u/s] 0.00 0.00
Commissioning Acceleration [u/s] 0.00 0.00 Err.ors
Torque [Nm] 0.00 00 | s Error:
SM_Drive_ETC_WEG_SCAQ6: /O |o [1600000000] |
Mapping . FE Error:
SM_Drive_ETC_WEG_SCA06: IEC [SMC_ERROR.SMC_NO_ERROR |
Objects = =—=
uibriveInterfaceError:
Status |0 |
strDrivelnterfaceError:
Information | |
Power Error reset Homing

Start
Read&Write
Distance: Parameter: l:l
Velocity: Value:

Prepared Value: l:l &

ATTENTION!
& You can move the axis using the buttons on this page. The axis can perform unexpected motions
if the settings are not correct. Therefore, take all necessary safety precautions.

Operating elements

Description

Power

The Drive is enabled (equivalent to the MC_Power)
function block.

Error reset

Restarts the Drive after an error (equivalent to
MC_Reset) function block.

Start homing

The Drive executes the homing command with the
parameters defined internally in the servo drive
(equivalent to the MC_Home function block)*.

Jogging mode

Using the < and > buttons, you can move the axis
back and forth according to the values specified for
Distance, Velocity, Acceleration, Deceleration and
Jerk (equivalent to MC_Inch function block).

ReadWrite

For the specified drive parameter, the current value
(Value) is read by the PLC and displayed. In Prepared
value, you can specify a new value and write it to the
drive parameter (equivalent to MC_ReadParameter and
MC_WriteParameter function blocks).

Table 2.2: Commissioning elements.

= Click the Power button to enable the servo drive, then hold down the > button. The servomotor must make a

complete turn and stop.

= If you wish, test some more commands and exit the Online Config Mode.
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3 SOFTMOTION APPLICATION

This section describes the necessary steps to create a SoftMotion application to control a simple axis.
3.1 CREATING AN APPLICATION

For a SoftMotion application, it is necessary to create a specific POU that will be used for the axis motion.

m Use the settings presented in Section 2.4 as a basis.

= On the device tree, right-click Application > Add Object > POU...

= Create a Program POU with the name MyMotion.

= In the Implementation language field, select Structured Text (ST).

= Click Add.

Figure 3.1 shows the previous steps directly through Codesys.

Add POU X
@ Create a new POU (Program Organization Unit)
= Name
Devices * o X Alarm Configuration... |MvMonun
=43 Example ~| |k Application...
2. . = X Type
Device (PLCS00MC) @7 Axis Group... on
= i X rogram
&l PLIC Logic @ Cam table...
= £} Appli ) Function block
m Librar é{, Cut @ CMNC program...
Extends
@ PLC_R Copy é CNC settings... ) : )
= @ Task Paste Image Pool... e
@ Bl % Delete =0 Interface...
S SJY . . . Accessspecifier
o @ Refactoring N ﬂ Metwork Variable List (Receiver)...
ﬂ Metwork Variable List (Sender]... e —" .
u? Setup (Setup) Properties... ) ) Method implementation language
o P T Persistent Variables.
: 1_0s (1/0s) Ladder Logic Diagram (LD)
B ] Add Object 3
+-| || Expansions (E S 1E | |@ ol | () Function
Add Folder... ici
) eH ETHY - el ) POU for Implicit Checks... T
m ETH2 (ETHZ) | ] Edit Object ﬂ Recipe Manager...
[ camcany Edit Object With... &l Tace.
. . Implementation language
[ rs4ss (rsasg r Trend Recording Manager...
O3 Login C Structured Text
- [l EthercaT_ma 2 Unit Conversion... =)
=B SCADG_S Delete application from device @ Vicualization
SM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SC# . |
g s -ETC_WEG_SCA (M 1 - 0T Visualization Manager... Lancs
"2 softMotion General Axis Pool

Figure 3.1: Create SoftMotion POU.

This POU must be called under the EtherCAT_Task task.

NOTE!

All function blocks related to axis motion must be declared and called in EtherCAT _Task. Other
functionalities must be used in different tasks, with lower priority.

= Drag POU MyMotion under the EtherCAT_Task, as shown in Figure 3.2 task.
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= Open POU MyMotion.

= Create a MC_Power instance and another MC_MoveRelative and reference the Axis input of the function

Devices + o X
=Gl Exanple b
=l Device (PLCS00MC)
=210 PLC Logic
= a Application

m Library Manager
MyMation (PR.G)
BF] PLC_PRG (PRG)
= @ Task Configuration
=¥ EtherCAT Task
@ MyMotion
= @ MainTask
& PLC_PRG
u? Setup {Setup)

Figure 3.2: Add MyMotion POU to the EtherCAT_Task task.

blocks to the name of the axis created, as shown in Figure 3.3.

Devices

- 0 X MyMotion x

[ Example
=l Device (PLCS0OMC)
=&l PLE Logic
= u Application
m Library Manager

- 1 PROGRAM MyMotion
VAR

MC Power 0

MC MoveRelative 0
END VAR

MC_Power;
MC MoveRelatiwve;

MyMotion (PRG)
b PLC_PRG (PRE)
= @ Task Configuration =]
=% EtherCAT Task
@ MyMotion
= @ MainTask
& PLC_PRG
u? Setup (Setup)
2 10s{os)
+ |i] Expansions (Expansions)
[ em1E™Y
[0 ETH2 ETHZ)
[l can (can)
[ rs4s5 (RS485)
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)|
=W SCADS_SoftMotion (SCAQS_SoftMation)
Mg sM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_S
2 SoftMotion General Axis Poal

S T BT ST I

MC Power 0
Axis:= 5M Drive ETC WEG SCR);

[ T I o R

MC MoveRelative 0(
Axis:= SM Drive ETC WEG SCR);

[

Figure 3.3: Add the MyMotion POU to the EtherCAT_Task task.

MyMotion Application:
PROGRAM MyMotion

VAR
MC_Power_0 : MC_Power;
MC_MoveRelative_0 : MC_MoveRelative;
END_VAR
MC_Power_0(

Axis:= SM_Drive_ETC_WEG_SCA);

MC_MoveRelative_0(
Axis:= SM_Drive_ETC_WEG_SCA);
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3.2 CREATE VISUALIZATION

NOTE!
The SM3_Basic library has several built-in visualization templates that can be used to test the
functionality of a function block in a simplified way.

= Add a Visualization object to the device tree, as shown in Figure 3.4.

Devices > 3 x Alarm Configuration...
= _@ Example = a Application...
= E,:' Device (PLCS00MC) iﬁ}; Axis Group...
= @1] PLC Logic @ Cam table...
B O Appl.icat'u # Cut @ CNC program...
:b:r: Copy & CNC settings...
o
@ PLYC b Paste {8 Communication Manager...
= @ Tasl:C * Delete B®  Data Sources Manager...
- DUT...
& o Refactoring 3 Og
E External File...
=32 Mg [ Properties... &) POU..
s E]H‘j Add Object » | & POU for Implicit Checks...
_0. Sempﬂ(f;h;p) ) Add Folder... ﬂ Recipe Manager...
= [ Os 5 - X X X X
T Iu Expansions (Ex [7 Edit Object @ Redundancy Configuration...
[ ETH1 ETHY Edit Object With... B2 Symbol Configuration...
m ETHZ (ETHZ) % Login Text List...
[ can (cam) — - & Trace.
[ rs4ss (rsass Delete application from device % Trend Recording Manager..
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) r:; Unit Conversion
= lﬂ SCADS_SoftMotion (SCADS_SoftMotion) |:@ Vienalizati
isualization...
P SM_Drive_ETC_WEG_SCA (5M_Drive_ETC_WEG_SCA||lI=—————
"2 SoftMotion General Axis Pool T el T e

Figure 3.4: Add a Visualization object.

When adding a Visualization object, a dialog will pop up, as shown in Figure 3.5.

Add Visualization X

@ Creates avisualization object

Name:

|\-'isua|ization

Symbol libraries Active
@ VisuSymbols (System)

A visualization symbol library is a CODESYS library with
graphics and graphical objects. If the visualization symbal
library is assigned the library is added into the POUs library
manager. The graphics and graphical objects are shown in the|
toolbox when a visualization editor is the active editor.

Figure 3.5: Dialog opened when adding a Visualization object.

= Check Active and click OK.
= Open the Visualization object created.

= |n the Visualization Toolbox, located on the right side of the screen, select the SM3_Basic tab. In the search
field, enter MC_Power and select the VISU_NEW_MC_Power, as shown in Figure 3.6.
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|||is|.|aimliandmx - x|
| & | &
Measurement Controls
Lamps/Switches/Bitmaps Date/Time Controls
ImagePool_sm3 ImagePool_cnc_sm3
SM3_Robotics_Visu SM3_CNC
t

=) IstorReslS:

|pReg
bOriveStart | pDriveStariRealState

VISU_MC_Power VISU_NEW_MC_Power

' EMC_Power | 2items

Figure 3.6: Search for the MC_Power visualization template.

= Drag and drop the template onto the visualization.
When dropping the object, the Assign parameters dialog will pop up for the visualization template.

= Double-click Value and click ....

By doing so, a new dialog, Input Assistant, will pop up.
m Search for the MC_Power_0 function block instance created in the MyMotion POU and click OK.

Figure 3.7 shows the previous steps directly through Codesys.

Input Assistant X
Text Search  Categories
Variables o Name Type Address Origin
=€} Application Appiication
=-[5] MyMotion PROGRAM
© # MC_Power_0 MC_Fower
Instance: %s
< >
| Insert with arguments Insert with namespace prefix
Documentation
Assign parameters <VISU_NEW_MC_Powers [« | N Porer 0 WC_Pamer VAR
Assignthe for the referenced vi
<VISU_NEW_MC_Power>.
Parameter Type Value
™ mInputFB  MC_POWER =

Figure 3.7: Add a Visualization object.

Hence, the inputs and outputs of the visualization template are automatically mapped to the function block
instance.
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NOTE!
@ Another way to map the visualization template to the created function block is to select the template
and use the Properties > References > m_Imput_FB tab.

= Follow the same procedure now using the VISU_NEW_MC_MoveRelative template, referencing the
MC_MoveRelative_0 function block instance.

After the configuration, the visualization page should contain these two visualization templates mapped in the
previously created function blocks, as in Figure 3.8.

18] visualization x |

Instance: %s

Figure 3.8: Add a Visualization object.

Through these templates it will be possible to control the servomotor shaft.

= Download the program to the PLC500MC.

= In the Online monitoring mode, open the Visualization object.

ATTENTION!
& You can move the shaft using buttons on this page. The shaft can perform unexpected motions if
the settings are not correct. Therefore, take all necessary safety precautions.

= In the MC_Power template, click the bDriveStart, bRegulatorOn and Enable buttons, respectively.

Observe the block outputs; they will show the status of the servo drive. For the correct drive, the Status,
bRegulatorOnRealState and bDriveStartOnRealState outputs should be green, as in Figure 3.9, indicating
the servo drive is enabled for the motion.

nstance: MotionConltrol MC_Power 0

Enable @ Status O
bRegulatorOn & bRegulatorRealState (®)
bDriveStart @ bDriveStartRealState O
Busy O
Error ®

Figure 3.9: Servomotor enabled example.

= In the MC_MoveRelative template, set the variables related to the motion (Distance, Velocity, Acceleration,
Deceleration and Jerk), as shown in Figure 3.10. After that, click the Execute button to start the motion.

PLC500MC | 3-5



SOFTMOTION APPLICATION

Instance: MotionControl MC_MoveRelative_0

Execute @ Done

Distance 1.000000 Busy

Velocity 3.000000  Active
Acceleration 10.000000 CommandAborted
Deceleration 10.000000  Error

Jerk 10.000000  ErrorlD -

BufferMode ABORTING  w

Figure 3.10: Example of relative motion setting for the servomotor.

If you wish, perform some more tests.

Other application examples can be found directly on the Codesys website, available at: https://help.codesys.com
(Add-ons > CODESYS SoftMotion > Application Examples).

3-6 | PLC500MC



ADDITIONAL INFORMATION ON THE ETHERCAT NETWORK

4 ADDITIONAL INFORMATION ON THE ETHERCAT NETWORK

This chapter contains some additional information and advanced settings used on the EtherCAT network.
4.1 ASSIGNING A STATIC ADDRESS TO THE SCA06 ON THE ETHERCAT NETWORK

It is possible to define a static address for the SCA06 as a slave on the EtherCAT network using an internal
EEPROM memory of the ECO4 accessory.

= Use the settings presented in Section 2.4 as a basis.

= Open the SCA06_Motion settings, and on the General tab, enable the Expert settings. After that, several
advanced settings will become available.

= |n the Identification field, check Configured statio alias (ADO 0x012), as shown in Figure 4.1.

|l scaos_softMotion X

General Address Additional

—_—
-~
AutolInc address 0 = Expert settings Ethercn.':
Expert Process Data
EtherCAT address 1001 * [] optienal
Process Data
Distributed Clock
Startup Parameters Startup Checking Timeouts
Log DC Cycdlic Unit Control: Assign to Local pC
Watchdog
EtherCAT If0 Mapping
Identification
EtherCAT IEC Objects () Disabled
(@) Configured station alias (ADO 0x0012) Value 1001 =
Status
Information Explicit device identification (AD0 Dx0134)
Data Word (2 Bytes) ADO (hex) 16#12 =

Figure 4.1: Enabling identification.

= After applying the settings from this section, download the program to the PLC500MC and do the monitoring
in the Online mode.

In the Online mode, when establishing communication with the SCA06_Motion, in the Identification field, the

Actual address variable will appear informing the actual value of the address. The Write to EEprom option
will also be available, as in Figure 4.2.
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Devices > 0 X [l sCA06_SoftMotion X
=3 Example < .
Address Additional
- [ Device [connected] (PLCS00MC) General Eth CAT—'.‘_
=B pLC Logic . Bat Autolncaddress o s Expert settings er »
. N pert Process Data
- {7 Application [run] EtherCAT address 1001 = Optional
m Library Manager Process Data
MyMotion (PRG) Distributed Clock
1] pLc_Pra (PrE) Startup Parameters Diagnostics
= Task Configuration
Current State Operational
=4 58 EtherCAT Task online
@ MyMotion
Startup Checkin Timeouts
= & MainTask CoE Online P g
) pLc_PRG DC Cydlic Unit Control: Assign to Local pC
o setup (Setup) Leg Watchdog
S e EtherCAT /O M i
+ |1} Expansions (Expansions) erCAT 1O Mapping Identification
(ETH Disabled
m ETH1 i EtherCAT IEC Objects
[ eTH2 (ETHZ) Configured station alias {(ADO 0x0012) value 1001 =
[ can cany Status
Write to EEprom Actual address
A rsws G559 L]
= [ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMation) Infarmation Explicit device identification (ADO tx0134)
_ o
T scans_softotion (ScAss_Sefthioton) Data Word (2 Bytes) ADO (hex) 16=12 B
HgP SM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SQ
"3 SoftMotion General Axis Pool

Figure 4.2: Current address in EEPROM memory.

Enter the desired address into the Value field and click on Write to EEprom, as shown in Figure 4.3.

Identification
Disabled
Configured station alias (ADO 0x0012) Value 3 =
Write to EEprom Actual address N
Explicit device identification (ADO 0x0134)
Data Word (2 Bytes) ADO (hex) 16#12 =

Figure 4.3: Writing a new address to EEPROM memory.

A message, as in Figure 4.4, will appear on the screen requesting that the servo drive be restarted to apply the
new network address.

4 CODESYS X

After writing the EEprom alias address a reboot of the device
is necessary. Please switch off and on again.

Figure 4.4: Warning message to apply the EEPROM write.

= Restart the servo drive.

= Exit the Online mode, and in the Additional field, select Optional. In the Configured statio alias (ADO
0x012) field, as shown in Figure 4.5. Make sure the address is the same as the one written to the EEPROM

memory earlier.
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General Address Additional

—t
-~
AutoIncaddress 0 = Expert settings EtherCAT.
Expert Process Data
EtherCAT address 1001 s Optional
Process Data o
| Distributed Clock
Startup Parameters [ Startup Checking Timeouts
Log [* DC Cyclic Unit Control: Assign to Local pC
[ Watchdog
EtherCAT I/O Mapping
Identification
EtherCAT IEC Objects Disabled
(® Configured station alias (ADO 0x0012) Value 3 =
Status
Information Bxplicit device identification (ADO 0x0134)
Data Word (2 Bytes) ADO (hex) 16#12 =

Figure 4.5: Enable the Optional field.

= Download the program to the PLC500MC and do the monitoring in the Online mode.

Note that now the current address will be the address written to the EEPROM of the device, as shown in
Figure 4.6.

Identification
Disabled

4r

Configured station alias (ADO 0x0012) Value 3

Write to EEprom Actual address El

Explicit device identification (ADO 0x0134)

Data Word (2 Bytes) ADO (hex) 16#12 =

Figure 4.6: New EEPROM address.

NOTE!

@ To use the address written to the EEPROM memory in a network with more than one SCAO06, it
is necessary that the devices be marked with the Optional option; otherwise, the network will be
configured automatically by the network master without using the EEPROM memory address.

4.2 READING AND EDITING PARAMETERS IN THE SCA06 THROUGH THE ETHERCAT
NETWORK

Using this method, it is possible to modify configuration parameters of the SCA06 remotely through the EtherCAT
network, without having to use your HMI.

= Use the settings described in Section 2.4.

= In the Online mode, open the EtherCAT slave settings (SCA06_SoftMotion), and on the General tab, enable
Expert setting.

= Open the CoE Online tab and select Auto Update, as shown in Figure 4.7.
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[l sCA06_SoftMotion x

General a(fJRead Objects [ Auto update @) Offline from ESIfile (D) Online from device
Expert Process Data Index:Subindex MName Flags Type Value
16%24DE: 16%00 P1246 - User Parameter RW INT 0
Process Data 16224DF:16200  P1247 - User Parameter RW INT 0
16%24E0: 16700 P1248 - User Parameter RW INT 0
SER TR 16229 1:16500  P1249 - User Parameter RW INT 0
Online 16#6040: 16 %00 Controlword RW UINT 0
i
16=6041: 1600 Statusword RO UINT 592
CoE Online 1626060: 16200 Modes of operation RW SINT 8
16=6061: 16700 Modes of operation display RO SINT 8
1626063: 16200 Position actual internal value RO DINT 38691
Log
1676064:16 00 Position actual value RO DINT 38689
EtherCAT IO Mapping 16#6069: 16200 Velocity sensor actual value RO DINT 38689
1626068: 16 200 Velocity demand value RO DINT 0
EtherCAT IEC Objects 162606C: 16200  Velodty actual value RO DINT 0
] 16=6071:16=00 Target torque RW INT 0
SR 1626077:16%00  Torque actual value RO INT -50
16=607A:16=00 Target position RW DINT 38691
Information 3
1676081: 1600 Profile velocity RW UDINT 0
oo 16#6083:16%00 Profile acceleration RW UDINT 0
1626084: 16200 Profile deceleration RW UDINT 0
EtherCAT /O Mapping 16#6085:16%00  Motion profile type RW INT 0
| 16=6087: 16=00 Torque slope RW UDINT 1]
Status 1676088: 16700 Torque profile type RW INT 0
1 16=60B1: 1600 Velodty offset RW DINT 0
Information + - 16260C2: 16200 Interpolation time period -
16#60FF: 1600 Target velodty RW DINT 0
16#6502: 16200 Supported drive modes RO UDINT 0

Figure 4.7: Online CoE

Operating elements Description
Read Objects The object directory is read once.
Auto update Objects are read in cycles.

Offline from ESI file The tab shows the contents of the device description
object directory.

Online from Device The tab shows the contents of the device object directory
(not available for SCAQ6).

Flags RO: The value is write-protected. RW: The value can be
modified.
Value You can double-click the text field to edit this value. The

new value will be written directly to the SCAO06.
Table 4.1: Online CoE Elements.

On this tab, you can read and modify some internal parameters of the SCAQ6 servo drive.

Carry out a test by changing parameter P1249 to value 15.

= Find the P1249 - User Parameter in the list, double-click the Value field, enter 15 and press Enter, as shown
in Figure 4.8.

NOTE!
The variables will be updated in cycles, wait for the parameters to be read (this may take some
time).
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General

Expert Process Data
Process Data

Startup Parameters
Online

CoE Online

Log

EtherCAT IfO Mapping
EtherCAT IEC Objects
Status

Information

Log

EtherCAT IO Mapping
Status

Information

li scao6_softMotion x

ADDITIONAL INFORMATION ON THE ETHERCAT NETWORK

a~JRead Objects

Auto update

@ Offline from ESIfile (O Online from device

Index:Subindex
16#24DE: 16%00
16%24DF: 1600
16#24E0: 16500
16#24E1:16%00
16%6040: 16700
16#6041:16%00
16#6060:16%00
16%6061:16%00
16#6063: 16200
16#6064: 16500
16%6069:16=00
16%606B: 16500
16#606C: 16200
16#6071: 16200
16#6077:16%00
16%607A: 16700
16#6081: 1600
16#6083: 1600
16#6084:16%00
16%6086: 16%00
16#6087: 16200
16+6088:16=00
16#60B1:16%00

+ 16%60C2:16=00
16#60FF: 16 £00
16#6502: 16200

Figure 4.8: Editing parameters Online

By doing so, the value will be modified.

= Check the writing of this value directly on the HMI of the SCA06, in parameter P1249.

4.3 EDITING PDOS ON THE ETHERCAT NETWORK

Name

P1246 - User Parameter
P1247 - User Parameter
P1243 - User Parameter
P1249 - User Parameter
Controlword

Statusword

Modes of operation

Modes of operation display
Position actual internal value
Position actual value
Velocity sensor actual value
Velocity demand value
Velocity actual value
Target torque

Torque actual value
Target position

Profile velocity

Profile acceleration

Profile deceleration

Mation profile type

Torque slope

Torque profile type
Velocity offset
Interpolation time period
Target velodity

Supported drive modes

Flags
RW
RW
RW
RW
RW
RO
RW
RO
RO
RO
RO
RO
RO
RW
RO
RW
RW
RW
RW
RW
RW
RW
RW

RW
RO

Type
INT
INT
INT
INT
UINT
UINT
SINT
SINT
DINT
DINT
DINT
DINT
DINT
INT
INT
DINT
UDINT
UDINT
UDINT
INT
UDINT
INT
DINT

DINT
UDINT

It is possible to edit the PDOs defined as the default of the SCA06 in the EtherCAT communication.

= Use the settings described in Section 2.4.

= Open the SCA06_Motion settings, and on the General tab, enable Expert settings. After that several
advanced settings will be available, as shown in Figure 4.9.
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li scaos x
General Address Additional
v
AutoInc address 0 = Expert settings EtherCAT.
Expert Process Data
EtherCAT address 1001 = [] optional

Process Data

Distributed Clock
Startup Parameters

Startup Checking [ Timeouts

Log [+ DC Cyclic Unit Control: Assign to Local pC
[ Watchdog
EtherCAT I/O Mapping
I Identification
EtherCAT IEC Objects (®) Disabled
I (O Configured station alias (ADO 0x0012) Value 1001 =
Status
Information

Explicit device identification (ADO 0x0134)

Data Word (2 Bytes) ADO (hex) 1620

Ak

Figure 4.9: Enabling SCA06_SoftMotion advanced settings.

= Access the Expert Process Data tab, where you can modify the communication PDOs.

General Sync Manager o add [AEdit X Delete |
Expert Process Data She Sue | Type FoOLEE
0 128 Mailbox Out Index Size Name Flags  SM
Process Data 1 128 Mailbox In 1621600 13.0 1st Receive PDO mapping z‘
1621601 6.0 2nd Receive PDO mapping
Startup Parameters 3 13 Inputs 1621602 6.0 3rd Receive PDO mapping
1621603 4.0 4th Receive PDO mapping
Leog 1621400 13.0 1st Transmit PDO mapping 3
1621401 6.0 2nd Transmit PDO mapping
EtherCAT /0 Mapping 1651402 6.0 3rd Transmit PDO mapping
1651403 4.0 4th Transmit PDO mapping
EtherCAT IEC Objects
Status
PDO Assignment (1651C12) &b Insert [fEdt X Deete 4 Movelp & MoveDown |
Information —
PDO Content (1621600)
Index Size  Offs Name Type
[1E=6mat:16=00 20 0.0 Controlword UNT |
16=607A:16200 4.0 2.0 Targetposition DINT
16260FF:16200 40 6.0 Target velocty DINT
1626071:16200 2.0 10.0 Target torque INT
1626060:16200 10 12.0 Modes of operation SINT
13.0
Download
[ PDO Assignment  [Z] PDO configuration Load PDO Info from the Device

Figure 4.10: Edit EtherCAT network PDOs.

m Select the PDO that you want to modify in the PDO List field and then edit it in the PDO Content field.

= To apply the new PDOs settings, make sure that, in the Download field, PDO Assignment and PDO
configuration are selected.

By using this procedure when you Download the program to the PLC500MC and start the EtherCAT
communication with the SCAOQ6 servo drive, the list will be automatically modified for the new PDOs settings.

4.4 CONFIGURING ETHERCAT REDUNDANCY

It is possible to configure an EtherCAT network with redundancy using the PLC500MC.
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NOTE!

@ ETH1 and ETH2 are independent ports; therefore, it is not possible to carry out EtherCAT
ring communication. However, it is possible to carry out EtherCAT ring communication with
redundancy.

= Use the settings described in Section 2.4.

= Open the EtherCAT Master SoftMotion device settings.

= Check Redundancy.

= In the Redundancy EtherCAT NIC Settings field, check Select network by name.

= In the Network name field, enter ETH1.
Figure 4.11 shows the previous settings already made.

ﬂi EtherCAT_Master_SoftMotion X

General [7] Autocanfig master/slaves Ethertﬁ#
Sync Unit Assignment EtherCAT NIC Settings
Tremaa Destination address(MAC) | FF-FF-FF-FF-FF-FF Broadcast Redundancy
Source address {MAC) 00-00-00-00-00-00 Select...
Log
Metwork name |EFH2
EtherCAT /O Mapping () Select network by MAC (@) Select network by name
EtherCAT IEC Objects Redundancy EtherCAT MIC Settings
Status Destination address(MAC) |FF-FF-FF-FF-FFFF Broadcast
) Source address (MAC) 00-00-00-00-00-00 Select...
Information
Metwork name |EFH1
() Select network by MAC (@) Select network by name
Distributed Clock Options
Use LRW instead of LWR/LRD
Cyde time 4000 us D =& Instead o R

[] Messages pertask

Ak 4K

Sync offset 20 B

) o [] Automatic restart slaves
D Sync window manitaring

Sync window 1 Z ps

Figure 4.11: Configuring EtherCAT redundancy.

By doing so, the redundancy of the network is already configured and ready to be used.
4.5 XML FILE

Each device on an EtherCAT network has an XML configuration file that contains information about the operation
of the device on the EtherCAT network, as well as a description of all existing objects for communication. In
general, this file is used by a master or configuration software for programming the devices present on the
network.

ATTENTION!

& It is possible to add EtherCAT slave devices to the Codesys software using XML files. However,
for motion control it is recommended that devices already installed and specific for this purpose
be used. You can add a generic axis following CiA402, but some SoftMotion functionality may not
be available.
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5 SOFTMOTION ADDITIONAL INFORMATION

This chapter contains some additional information and advanced settings used for motion control.

5.1 TASK PRIORITY

Motion control needs a high priority for correct operation, thus correct task priority setting is essential.

1 must be set for the task responsible for motion control. When an EtherCAT master device is added, it will

create a task (with priority 1) automatically. The application responsible for motion control must run under this
task.

Other applications, in addition to motion control or that use great processing power must be executed in a
different task with lower priority. Priority 10 or lower (10 - 31) is recommended for such tasks.

NOTE!

@ The lower the number, the higher its priority, with 0 being the highest priority and 31 the lowest
priority.

Figure 5.1 shows an example of task configuration, where motion control is performed in the MyMotion program,
and the other functionalities are executed in the PLC_PRG program.

Devices > 3 X & ManTask % - b EtherCAT Task X -
=3l Example || Configuration Configuration
=8 Device (PLCS00MC)
= Bl Pic Logc Priority (0.31 J: |15 | Pty (031 1 |1
=17 Application
m Library Manager Type Type
MyMation (FRE) &) Cyelic v Interval (e.g. t£200ms) ms (5 Cydlic v Interval (e.g. t#200ms) ms
PLC_PRG (PRG)
£ @ Task Configuration Watchdog Watchdog
= EtherCAT Task [Jenable [JEnable
@ MyMotion
=58 ManTask Time (e.g. t£200ms) ms Time (e.g. t#200ms) ms
= @ PLC_PRG Sensitivity 1 Sensitivity
Visualization Manager
@ Visualization
n.,# Setup (Setup)
2 1.0s o) ok Add Call 3 Remove Call & Change Call Move Up Mowve Down gk Add Call Remove Call [ Change Call Move Up Move Dow
% Expansions (Expansions;
% P B ) POU Comment POU Comment
ETH1 (ETH1)
&) PLC_PRG 8] MyMotion
[ ETH2 ETHZ)
[ can(can)
(] Rs485 RS485)
3 m EtherCAT_Master_SoftMotion (5
+-'% SoftMotion General Axis Paol

Figure 5.1: Editing task priority.

5.2 SCALE SETTINGS FOR SM_DRIVE_ETC_WEG_SCA

This subsection describes the possible scale settings applied to the SM_Drive_ETC_WEG_SCA axis.
m Use the settings presented in Section 2.4 as a basis.

® Open the SM_Drive_ETC_WEG_SCA settings on the Scaling/Mapping tab.

You can choose two types of motors for the scale settings in the Motor Type field. Depending on the type of
motor selected in the Scaling field, the available settings will be different.

5.2.1 Motor Type: Rotary

Rotary: Generally used for rotary axis settings, as it has a more complete configuration, being able to add gear
or pulleys ratios. Figure 5.2 shows a configuration example using the Motor Type: Rotary.
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Motor Type Scaling
[] Invert direction

(® Rotary

(O Linear

increments <=> motor turns

motor turns <=> gear output turns

gear output turns <=> units in application

Figure 5.2: Configuration example using Motor Type: Rotary.

Each value of the Scaling field can be changed according to the mechanics involved in the application.

Operating elements Description
increments <=> motor turns Number of increments that correspond to a given number
of motor turns.
motor turns <=> gear output turns Number of motor turns that correspond to a given number

of turns at the gear output.

gear output turns <=> units in application | Number of turns at the gear output that correspond to
application units.

Table 5.1: Scaling Elements.

For this configuration, each application unit will be equivalent to 1/6 of a turn of the servomotor.

5.2.2 Motor Type: Linear

Linear: Generally used for configurations of linear axes, because it has more simplified and straightforward
settings. Figure 5.3 shows a configuration example using the Motor Type: Linear.

Motor Type Scaling
[] tnvert direction

O Rotary increments <=3 units in application

(@ Linear
Figure 5.3: Configuration example using Motor Type: Linear.
Operating elements Description
increments <=> units in application | Number of increments that correspond to application
units

Table 5.2: Scaling Elements.

For this configuration, each application unit will be equivalent to 1 turn of the servomotor.

NOTE!

When selecting Invert direction, the direction of rotation will be reversed. The servo drive will
receive the reference values with opposite signs.

More information about the settings can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface > Objects >
SoftMotion Drives).

5.3 ADDING VIRTUAL AXES

Virtual Drives are software emulated drives. With that, you can test your programs without connecting a piece
of hardware or implement extended functionality using virtual axes.
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To add a virtual axis to an application, follow the steps below.

= Right-click SoftMotionGeneral axis pool on the device tree and select Add device.
= Select the device SoftMotionDrives > virtual drives > SM_Drive_Virtual in the Add Device dialog.

= Click Add Device.

Figure 5.4 shows the previous steps directly from Codesys.

Devices v ax m Add Device |
=3 Example = |
= I% Device (PLCS00MC) Name |SM_Drive_Virt.|aI
= [ PLC Logic Action

+.{C} Application

(® Append device () Insert device
u? Setup (Setup)

-
= [0s {1/os) |Shing for a full text search Vendor | <all vendors> il
+ ||| Expansions (Expansions)
@ emHL EHD Mame Vendor Version Description
[ ETH2 ETH2) = @ SoftMotion drives
m CAM (CAN) +- & Free Encoders
[ rs485 (Rs985) + B position contralled drives
= m EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion) = & virtual drives
=W SCA06_SoftMotion (SCADS_SoftMotion) &” 5M_Drive_Virtual 35 - Smart Software Solutions GmbH 4.0.0.0 SoftMotion virtual drive
.y SM_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_SC
'3 SoftMotion General Avie Banl
#  Cut
Copy
Paste Group by category [] Display all versions{for experts only) [] Display outdated versions
¥ Delete &'  Name:SM Drive_Virtual ~
Vendor: 35 - Smart Software Solutions GmbH
Properties... Categories: virtual drives
Version: 4.0.0.0 -
Add Object Order Number: 1305 =
Description: SoftMotion virtual drive v i~k
) Add Folder...
Add Device...
| - Append selected device as last child of
Insert Device... SoftMotion General Axis Pool
o Lo
(] Edit Object €  (You can select another target node inthe navigator while this window is apen.)
Edit Object With...
Import mappings from C5V... T

Figure 5.4: Adding virtual axis.

By doing so, a virtual axis will be added below the SoftMotionGeneral axis pool object. Figure 5.5 shows the
device tree with a virtual axis added.

=% SoftMotion General Axis Poal (SoftMotion General Axis Pool)
é) SM_Drive_Wirtual (5SM_Drive_Virtual)

Figure 5.5: Device tree with a virtual axis added.

= Open the SM_Drive_Virtual settings.
= On the General tab, you can set the axis type, limits, acceleration ramp and limit dynamics.

= Set the General tab, according to Fig 5.6.
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&’ SM_Drive_Virtual X

General Axis type and limits Velocity ramp type
Virtual mode Software limits (@ Trapezoid
Commissioning O Moduo [ Activated Negative [u]: O sin
SM_Drive_Virtual: /0 Mapping @ Finite Positive [ul: (0 Quadratic
Software error reaction (O Quadratic (smooth)
SM_Drive_Virtual: IEC Objects Deceleration [ufs: l:l S
Status Max. distance [u]: l:l 1D:

Information Dynamic limits

Velocity [ufs]: Acceleration [ufs2]  Deceleration [ufs2]  Jerk [ufs3]:

20 | [1000 | [1000 | [ 10000 |

Figure 5.6: Example of virtual axis settings.

After these settings, the virtual axis can be used in your applications.

More information about virtual axes can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface > Objects >
SoftMotion Drives > Tab ‘Logical Axes’).

5.4 ADDING ENCODER AXIS

It is possible to use the two encoder inputs of the PLC500MC as SoftMotion Drives. To that end, set the DI1
input of the PLC500MC as encoder (I_Os > DI1 / Encoder1 > Pin type > Pulse/Direction or Quadrature).

Figure 5.7 shows the previous steps directly through Codesys.

& 10s x

1/0s Parameters Parameter Type Value  DefaultValue Unit  Description

=3 DI1 /Encodert
% Edge selection Enumeration of BYTE Mone None External event edge selection (Only in DI mode)
% Pin type Enumeration of BYTE Pulse Direction DI Digital Input or Encoder Mode for DI 1/DI2 (Quadrature A/B or Pulse Direction)
@ Preset WORD(2..65535) 65535 65535 Preset value (Only in encoder mode)

L3 D12

[ DI3 f Encoder2

4 D14

|3 DIS

|4 D16

(3 o17

L p18

[ pO1/PwM1

3 DO2 [PWM2

4 DO3 [PWM3

I/Os IEC Objects

1fOs /O Mapping

Status

Hewow R R R

Figure 5.7: Setting DI as encoder.

In this way, the DI1 and DI2 inputs of the PLC500MC cease to be digital inputs and become encoder inputs.

= Use the settings presented in Section 3 as a basis.

= Right-click SoftMotion General Axis Pool on the device tree.

= Click Add Device...

= On the Add Device tab, in the Action field, select Append device.

= Select the device SoftMotion drives > Free Encoder > SMC_FreeEncoder in the dialog.

= Click Add Device.

Figure 5.8 shows the previous steps directly through Codesys.
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Devices > 4 x m Add Device x|
=3 Example = l
= ﬂc' Device (PLCS00MC) MName |5MC_FreeEncoder
= [ PLC Logic o

E2 fj Application

(®) Append device () Insert device
u? Setup (Setup)

-
= [0s {1/os) |5mng for a full text search vendor | <Al vendors> i
+-|]| Expansions (Expansions)
[ emH1 EHY Mame Vendor Version Description
m ETH2 (ETH2) = ? SoftMotion drives
m CAN (CAN) = & Free Encoders
ﬂj R5485 (RS5485) & SMC_FreeEncoder 35 - Smart Software Solutions GmbH 3.5.5.0 SoftMotion free Encoder
= [ EtherCAT Master_SoftMotion (EtherCAT Master SoftMotion) % ! position controlled drives
= l'ﬂ SCADG_SoftMotion (SCADS_SoftMotion) + @ virtual drives
M4 SM_Drive_ETC_WEG (SM_Drive_ETC_WEG)
"3 SoftMotion Genersl fxie Baal
% Cut
Copy
[/] Group by category Display all versions{for experts only Display outdated versions
Paste
¥ Delete & Name: SMC_FreeEncoder A
2 Vendor: 35 - Smart Software Solutions GmbH
[= Properties... Categories: Free Encoders
Version: 3.5.5.0 =
Add Object Order Number: 1305 —
Description: SoftMotion free Encoder v S
) Add Folder...
[ AddDevice... : -
Append selected device as last child of
n=sibievice s SoftMotion General Axis Pool
- o
O Edit Object €  (You can select another target node inthe navigator while this window is open.)
Edit Object With...
Import mappings from C5V... Add Device Close

Figure 5.8: Adding encoder axis.

By doing so, a SMC_FreeEncoder, as in Figure 5.9 axis will be added to the device tree.

= SoftMotion General Axis Pool (SoftMotion General Axis Pool)
& SMC_FreeEncoder (SMC_FreeEncoder)

Figure 5.9: Encoder Drive added to the device tree.

= Open the SMC_FreeEncoder settings on the Scaling tab, and make the proper settings for the encoder used
in your application.

Figure 5.10 shows a configuration example where every thousand pulses on the encoder will correspond to an
application unit.

& SMC_FreeEncoder X

Encoder general settings

Encoder

| O Moduo Bitwidth: |32 v
SMC_FreeEncoder: I/0 Mapping @ Finite
SMC_FreeEncoder: IEC Objects Scaling

[[] tnvert direction

Status 1000 increments <=> encoder turns
o encoder turns <=2 units in application

Figure 5.10: Encoder Drive added to the device tree.

For the current value of the added Drive to be updated with the value of the PLC500MC encoder input, it is
necessary to assign its value to the <FREE_ENCODER_AXIS>.diEncoderPosition variable—this must occur
in the task responsible for the motion (EtherCAT_Task). It is also necessary to convert the type of the variable
from LINT to DINT (use the LINT_TO_DINT() function to do so).

The field below presents an example of the command that must be used to assign the value of
contain_Encoder1 to the SMC_FreeEncoder drive variable.

| SMC_FreeEncoder.diEncoderPosition := LINT_TO_DINT(counter_Encoder1); |
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NOTE!
@ It is also possible to use the function blocks available in the loDrvGPIO (WEG) library to update
the encoder position values.

= Open the MyMotion POU and add the command to assign the encoder value to the SMC_FreeEncoder, as
shown in Figure 5.11 drive.

Devices v 3 x MyMotion X
& Evample - 1 PROGRAM MyMotion
=-B8 Device (PLCS00MC) =] 2 VAR
=B PLE Logic 3 MC_Power_ 0 : MC_Power;
=} Application MC_MoveRelative 0 : MC_MoveRelative;
m Library Manager END VAR

MyMotion (PRG)

J e e

¥ pLc_PrG (PrE)
p—
=[# Task Configuration 1 sSMC_FreeEncoder.diEncoderPosition := LINT TO DINT (counter_ Encoderl);
=-# EtherCAT Task 2
. &) myMotion 9 3 Mc_Power_0(
=2 MainTask 4 Axis:= SM_Drive ETC_WEG_SCA):
] pLC_PRG -
ofF B -
> Setup (Setup) =] & MC_MoveRelative 0
I o T L~
= Los{jos) 7 Axis:= SM Drive ETC WEG_SCA);
+ 1| Expansions (Expansions) . - - - -
(@ e ETHD .
[ eTH2 ETHZ) g
[ can cany

[ rs485 (Rs485)
= ﬂi EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion))
= l&l SCADS_SoftMotion (SCAD6_SoftMotion)
HgP sv_Drive_ETC_WEG_SCA (SM_Drive_ETC_WEG_S|
= "8 SoftMotion General Axis Pool
@& SMC_FreeEncoder (SMC_FresEncoder)

Figure 5.11: Adding the command to the POU associated with the motion.

MyMotion Application:
PROGRAM MyMotion

VAR
MC_Power_0 : MC_Power;
MC_MoveRelative_0 : MC_MoveRelative;
END_VAR

SMC_FreeEncoder.diEncoderPosition := LINT_TO_DINT(counter_Encoder1);

MC_Power_0(
Axis:= SM_Drive_ETC_WEG_SCA);

MC_MoveRelative_0(
Axis:= SM_Drive_ETC_WEG_SCA);

= Connect an encoder to DI1 and DI2 inputs.
= Download the program to the PLC500MC and do the monitoring in the Online mode.

= Open the SMC_FreeEncoder settings on the Encoder tab, as shown in Figure 5.12.
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& SMC_FreeEncoder X

Encoder Encoder general settings
Modulo Bit width: |32
SMC_FreeEncoder: If0 Mapping Finite
SMC_FreeEncoder: IEC Objects Scaling
Invert direction
Status 1000 increments <=> encoder turns 1
InFonmakion 1 encoder turns <=2 units in application 1
Online
variable set value actual value Status: SMC_AXIS_STATE.powe
S| E L= Communication: operational (100)
Velocity [u/s] 0,00 0,00
Acceleration [u/s 0.00 000 | Erors
Torque [Nm] 0.00 pop | feds Brror:
0 [16200000000]
FE Error:

SMC_ERROR.SMC_MO_ERROR
uiDrivelnterfaceError:
0

strDrivelnterfaceError:

Figure 5.12: Monitoring encoder.

= Move the encoder axis and observe the position value changing in Position [u] - actual value.

More information about encoder axes can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface > Objects >
SoftMotion Drives > Tab ‘Encoder’).
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5.5 CAM SYNCHRONIZATION

A cam describes the functional dependence of motion of one unit (slave) on another unit (master). The
relationship is described by a continuous function (or curve) that maps a defined range of master values to
slave values.

5.5.1 Creating cam application

This subsection describes the necessary settings and function blocks used to execute a cam motion using virtual
axes.

= Create a new projectin File > New Project. Select Standard Project, define a directory and application name
(Example_Cam). Select the PLC500MC device and the Continuous Function Chart (CFC) programming
language.

= On the device tree, right-click Application > Add Object > Cam table...

= In the opened dialog, define the name, as shown in Figure 5.13.

= Click Add.
Add Cam table x
‘ Cam table
Devices * B X Name:
=) Evample_Cam - Alarm Configuration.., |MyCam
=-J# Device (PLCS0OMC) ¢ Application...
=-A1 pLC Logic ;525 Axis Group...
=1k Appli Cut @ Camtable.. |
:;IL Copy @ CMNC program...
7 o Paste é CNC settings...
= é % Delete {#i Communication Manager...
| = : B®  Data Sources Manager...
actoring 3
o Setup (52 ¢ DUT.
+ 1.0s(jos Properties... External File...
+1l E>c|:uansion|ﬂ Add Object » | @ Global Variable List...
g m;m =) Add Folder.. @ Global Variable List (tasklocal)...
@ can(can it Object Image Pool...
[ rs<ss (s Edit Object With... =2 Interface...
% SoftMotion fﬁ Login “ Metwork Variable List (Receiver)...
— @ Network Variable List (Sender)... Add Cancel
Delete application from device T Persistent Varisbles...

Figure 5.13: Creating cam table.

= Open the MyCam object previously created.

The Codesys software has an integrated graphical cam editor that allows the quick creation and editing of cam
tables.

In this object, cam tables are defined. You can toggle between the graphical editor (cam tab) and the alternative
table editor (cam table tab) any time.
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Devices * 3 X
=) Example_Cam hd
=% Device (PLC500MC)
=2 PLC Lagic
= u Application
@ MyCam

m Library Manager
PLC_PRG (PRG)
E @ Task Configuration
=58 MainTask
8] pLc_PrG
u? Setup (Setup)
2 10s (1j0s)
£ |]] Expansions (Expansions)
(@ em™1EHY
(@ ez E™HY
[ can fcany
[ rs4as (RS485)
2 SoftMotion General Axis Pool

@ MyCam X - | | ToolBox
cam cam table tappets tappet table = cam editor tools
@ R — k Select
" .
300 & Addpoint
200 E e
i -
0T = |
= e master position [u
6 20 40 60 80 120 160 200 240 280 320
o
W
1543
3
1 o
a
054
c ol
.E>/ wter osmér_\ﬂ;
6 20 40 &0 80 120 160 200 240 280 320
o
0.0312
@
002 ¥ -
0.01
0 ;"27 master position Lg
Ey \&D \
oodg 20 4D 8 A0 1 200 24 280 320 /x
-0.02 %
-0.03
"
2
0.
=
0.00+ ,;
0 2 . § . . i . . master posifion [ul
20 4 60 80 120 180 200 240 280 Je0
-0.00 hoec =

Figure 5.14: Cam editor.

5.5.2 Importing a cam table

In addition to creating a cam table through the editor, it is also possible to import and export these tables.

= To import or export a cam table, open the MyCam object.

With the object open, a new option called Cam is enabled in the top menu of the Codesys software; this tab
contains the options for importing and exporting cam tables.

Online  Debug  Tools

b 05 4 0

Window  Help | Cam
< 3 = T‘: Read Cam Data from ASCI Table - q
Write Cam Data into ASCI Table

@ MyCam X Read Cam Online File
€aM  camtable tappets tappet table Write Cam Online File
I'= Display generated Code
30 +7
1
200w
1= L ——
10015 S —
'E _________———_
él 20 40 G0 a0 100 120 140 160

Figure 5.15: Importing/exporting cam tables.

More information about cam tables can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface > Objects > Object

‘Cam Table’).
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5.5.3 Running a cam table
To execute a cam table, it is necessary to configure the axes that will be part of the motion.

= Add two virtual axes to this application (Axis_A and Axis_B), as described in Subsection 5.3.

= Make the settings on the General tab of both axes created, as shown in Figure 5.16.

& Axis_A X

General Axis type and limits Velocity ramp type
Virtual mode Modulo settings (@) Trapezoid

Commissioning ® Modulo Modulo value [ 360.0 () Sinz

SM_Drive_Virtual: I/0 Mapping () Finite (C) Quadratic

(C) Quadratic (smooth)

Deceleration [u/s]: I:I Identification

Dynamic limits

Software error reaction
SM_Drive_Virtual: IEC Objects

Information
Velocity [ufs]: Acceleration [ufs2]  Deceleration [u/s2]  Jerk [ufs3]:

[30 | [1000 | [1000 | [10000 |

Figure 5.16: Cam task settings.

= Modify the priority of the MainTask to 1 and set it to cyclic interval of 4 ms.

Figure 5.17 shows the task settings and the objects already added.

Dievices * o X g MainTask X -
= .@ Example_Cam | | Configuration
=B peyice (PLCSOOME)
= B0 P Logic Priority (0.31 ): |1
= u Application
@. MyCam Type

m] Library Manager | Cyclic V| Interval (e.g. t£200ms) ms

PLC_PRG (PRG)

= @ Task Configuration Watchdog
=32 MainTask [ ]Enable
& PLC_PRG
u? Setup (Setup) Time (e.g. t#200ms) ms
-
+ 1.0s(1/os) Sensitivity 1
+-||| Expansions (Expansions)
[ ETHL ETHL)
[T ETHz ETHZ)
[ can (can) ok Add Call < Remowve Call [& Change Call | & Mowve Up Move Down
m R5485 (RS483) POU Comment
=" SoftMotion General Axis Poal
H] pLC_PRG

& Mxis_A (SM_Drive_Virtual)
& Axis_B (SM_Drive_Virtual)

Figure 5.17: Cam task settings.

The default program for executing a cam table is shown in Figure 5.18.

= Open the settings of the PLC_PRG(PRG) program.

= Declare the function block instances and link the blocks as shown in Figure 5.18
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PLC_PRG X
1 PROGRAM PLC FRG

H 2 VAR
3 Power A: MC FPower;
4 Power B: MC_ Fower;
5 CamTableSelect: MC CamTableSelect;
6 CamIn: MC_CamIn;
7 MoveVelocity: MC MoveVelocity;
8 END_VAR
-
Power_A Power_B
MC_Power MC_Power
Axis_A = Axis Status Axis_B = Axis Status
TRUE Enable bRegulatorRealState TRUE Enable bRegulatorRealState
TRUE bRegulatorOn bDriveStartRealState — TRUE bRegulatorOn bDriveStartRealState
TRUE bDriveStart Busy — TRUE bDriveStart Busy —
Error— Error—
ErrarlD — ErrarlD —
CamTableSelect
MC_CamTableSelect
Axis_A ==} Done— Camin
Axis_B iSlave Busy — MC_Camin
MyCam CamTable Errar— Axis_A M InSync —
TRUE Execute ErrorlD — Axis_B = Slave Busy —
—Periodic CamTablelD Execute CommandAbarted —
M Absolute M Offset Error—
—SlaveAbsolute —SlaveOffset ErrarlD —
—MasterScaling EndOfProfile —
—SlaveScaling Tappets—
—StartMode
MaoveVelocity CamTablelD
MC_MoveVelocity —VelocityDiff
= Axis InVelocity — —Acceleration
— Execute Busy — —Deceleration
— Velocity Active — —Jerk
10 Acceleration CommandAbaorted — —TappetHysteresis
10 Deceleration Error—
10 Jerk ErrarlD —
— Direction
— BufferMode
Figure 5.18: Program to execute cam tables.
NOTE!

Appendix A shows this same program using the ST language.

Next, you will find some information regarding each block of the program and their connections.
Function blocks of the MC_Power type are responsible for enabling the axes.

The MC_CamTableSelect function block selects the cam table to be executed. The CamTable input must
reference the cam table of the device tree, and the CamTablelD output must be connected to the CamTablelD
input of the MC_Camin function block

The MC_Camlin function block implements the selected cam table.

The MC_MoveVelocity function block controls the speed of the master axis.

= Create a Visualization object.

m Add and reference the VISU_NEW_MC_MoveVelocity visualization template to the MC_MoveVelocity
function block.

= Add and reference a RotDrive visualization template for each Axis_A and Axis_B.
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Figure 5.19 shows the Visualization object with the templates added.

| &) veushzaton x|

Interface Editor (] Hotkeys Configuration 3 Element List Frame configuration
1 VAR IN OOT
) LIN
2 END_ VAR

Instance: %s

Figure 5.19: Cam visualization.

= Download the program for the PLC500MC.
= In the Online monitoring mode, open the Visualization object.

= In the VISU_NEW_MC_MoveVelocity visualizaton template, select the rotational speed for the master axis
and click Execute.

= The motion of the axes can be observed through the RotDrive visualization templates.

Modify the cam table through the editor and run some more tests.

Other application examples using cam tables can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESY'S SoftMotion > Application Examples).
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5.6 INTERPRETING AND EXECUTING CNC FILES

The PLC500MC can interpret G-code (according to DIN 60025) using the 3D CNC editor present in the Codesys
software.

5.6.1 Range of commands (G-Code) supported

= Quick positioning (GO0).

m Linear interpolation (G1), circular interpolation (G2/G3).

® Timing (G4).

= Helical interpolation (G5, G10).

m Parabolic interpolation (G6), elliptical interpolation (G8, G9).
m Selections of interpolation plane for circular arcs (G16 - G19).
= Conditional leaps (G20).

= Write/increment IEC variable (G36, G37).

= Tool radius compensation (G40 - G42).

= Rounding and smoothing of angles (G50, G51, G52).

= Shift of the coordinate system (G53 to G56).

® Loop suppression (G60, G61).

= Time synchronization with interpolator (G75).

= Absolute and relative coordinates (G90, G91).

= Position setting (G92).

= Absolute and relative coordinates (G98, G99).

= M functions (M), Path tappets (H).

= Definition of speed and acceleration (F, E).

m Supported dimensions: X, Y, Z (primary interpolation axes).
= A, B, C (orientation axes).

= P, Q, U, V, W (additional axes).
5.6.2 Creating a CNC application

This subsection describes the necessary settings and the function blocks used to execute a CNC path for a 2D
gantry type plant.

= Create a new projectin File > New Project. Select Standard Project, define a directory and application name
(Example_CNC). Select the PLC500MC device and the Continuous Function Chart (CFC) programming
language.

® On the device tree, right-click the object Application > Add Object > CNC program...
= In the opened dialog, set it as shown in Figure 5.20.

= Click Add.
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Add CNC program
@ CNC program
Devices ~ o X Name:
= ‘@ Example CNE - Alarm Configuration... MyChC
= [ Device (PLCSDOMC) £} Application.. N
[ : mplementation:
=2l PLC Logic Q Axis Group... P =
=G} Appli % cut @ Camtable.. Compile mode: |SMC_OutQueue
u
m Li Copy ‘@ CNC program...
. @ CNC settings...
= a2 Paste
S# X Delete {#i Communication Manager...
i B®  Dats Sources Manager...
u? Setup (Se Refactoring 3 Qg DUT...
= 1_0s(1jos Properties.., External File...
S || Exnansiunﬁ,«zl Add Object v @ Global Variable List..
@ e @ Add Folder... fd  Global Variable List (tasklocal)...
@ emaEm 3 i i Image Pool...
[ can (can [ Edit Object
[ rs<ss (e Edit Object With... 5 \nterface..
% SoftMotion "-!5 login ﬁ Metwork Variable List (Receiver)...
@ Metwork Variable List (Sender)... Cancel
Delete application from device T Persistent Variables..

Figure 5.20: Creating a CNC program.

When adding the object, observe on the device tree that, in addition to the CNC program (MyCNC), an object
called CNC Settings is added. The settings of this object are valid for all CNC objects in the application. In the
CNC Settings, you can specify settings for the modules of path preprocessing, preinterpolation and CNC table
editor.

The available preprocessing settings are shown in Table 5.3.

Function block
SMC_CheckVelocities
SMC_AvoidLoop
SMC_ExtendedVelocityChecks

Description
Reduces the speed to zero if there are sharp curves.
Disregards loop in the code.
Checks the speed of additional axes.

SMC_LimitCircularVelocity

Limits the speed in circular motions.

SMC_ObjectSplitter

Divides a curve into multiple points.

SMC_RotateQueue2D

Rotates the 2D path on the plane.

SMC_RoundPath
SMC_ScaleQueue3D
SMC_SmoothAddAxes
SMC_SmoothPath
SMC_SmoothMerge
SMC_ToolCorr | SMC_ToolRadiusCorr
SMC_TranslateQueue3D
SMC_SmoothBSpline
SMC_RecomputeABCSlopes
SMC_ReduceVelEndAtCorner

Rounds corners using circular arcs.
Adjusts the path scale factor.

Smooths motions of additional axes.
Smooths the edges of a given path.
Approximates a number of points by a polynomial.
Corrects the tool radius.

Shifts the path in X, Y, and Z.

Smooths consecutive G1 element segments with a B-Spline of fifth degree.
Recalculates the inclinations of additional axes A,B,C to perform a smooth motion.
Reduces the final speed if there is an edge between two consecutive path elements.

Table 5.3: Description of preprocessing function blocks.

More information on the configuration of the CNC Settings object path preprocessing can be found directly on
the Codesys website, available at: https://help.codesys.com (Libraries > SM3_CNC Library Documentation >
SM_CNC_POUs > SoftMotion CNC > SoftMotion Function Blocks).
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Devices > 0 X
=) Example_cNC bl
= peyice (PLCS00ME)
=B pLE Logic

= a Application
.ﬁ CNC settings
& mycne
ﬁﬂ Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= g@ MainTask
& pLC_PRG

Figure 5.21: CNC device tree.

= Open the CNC program settings (MyCNC).
= In the CNC editor, type the commands of Figure 5.22.

Note that when typing commands, the CNC path will be displayed in the graphic editor.

@ My CHC [ Device: PLC Logic: Application] x w | ToolBox * 0 X
1 NOOO @02 20 ¥1z2 I20 J-10 Fl # || CNC editor tools
2 NO10 @01 X20 YO h Select
3 N020 G03 X0 Y12 I-20 J-10 ooeTIEL
4 NO30 @01 X0 YO {* Append drde (dock-wise)

Append circle (counter-clock-wise
50 % . ¢ App . [ )
r' Appendspline

& w Y -
N ® ) O L

ok

L
o
w

Figure 5.22: Basic CNC Program.

G code used:

NO000 G02 X20 Y12 120 J-10 F1
N010 G01 X20 YO

N020 G03 X0 Y12 1-20 J-10
N030 G01 X0 YO
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5.6.3 Import CNC files
In addition to creating a CNC path, using the editor you can also import DXF or ASCII files (.cnc, .gcode, .txt).
= To import a file, open the CNC (MyCNC) object on the device tree.

With the object open, a new option called CNC is enabled in the top menu of the Codesys software; this tab
contains the options for importing files.

- O X
Online  Debug Tools  Window Help | CNC \ &}
dh oL d g g 3 [T Show preprocessed Path k] -, g X[ B
f’* Show Interpolation Points
@& MyCNC [Device: PLC Logic: Applicatio (/) Step Suppression ~ || TooBox -~ 0 X
i ] s LA CNC editor tools
Show End peints Rk Select
Scroll Path View 7 Append ine

Whed b {* Append drde (dock-wise)
4~ Append dircle (counter-clock-wise)

Scale Program )
~~* Appendspline

Rotate Program

Reverse Direction |E!
= i Renumber CNC Program

FEryre i 4

Write Program to ASCH File

< LA AN Load Programn from ASCII File
RSE - Import from DXF File
Analyze Dynamics
CMC Info

Set Variables

Figure 5.23: Import/export CNC paths.

= Click Import from DXF File or Load Program from ASCII File and select the file.

By doing so, the file will be imported, and it can be viewed in the graphic editor, as in Figure 5.24.
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#§ MyONC [Device: PLC Logic: Application] X w || ToolBox ~ o X
1 NOOO GO0 X200 Y200 F100 # | |CNC editor tools
2 NOlO GOZ Y200 X230 Z0 R1S F10 N Select
3 NO20 GD2 Y200 X170 Z0O R30 / Append line
4 NO30 GD2 Y200 X280 Z0 R4s
_ NI_I_II_I G0z Y,hl_“_l KHI_I zl_l R'? {¥ Append crcle (clock-wise)
5 (WA 200 0 Z0 a0
c NO0S0 GOZ Y200 X290 Z0 RIS 4" Append drde (counter-clock-wise)

NOED GO2 ¥200 X110 Z0 RO ~/ Appendspline
NO70 G602 Y200 X320 Z0 RLOS

NO&0 GOZ ¥200 X80 Z0 R120 m@ v
s i

o WY »

B a5

L]

[T

Figure 5.24: Imported CNC path.

ATTENTION!
& The units used in the CNC path are application units; make the correct settings on the scales for
the axes.

More information about CNC files can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Reference > User Interface > Commands >
CNCCommand).

5.6.4 Running CNC path
To execute a CNC path, it is necessary to configure the axes that will be part of the motion.

= Add two virtual axes to this application (Axis_A and Axis_B), as described in Subsection 5.3.

= Modify the priority of the MainTask to 1 and set it to cyclic interval of 4 ms.

Figure 5.25 shows the task settings and the objects already added.
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Devices - 3 X

=2 Example CNC
=& Deyice (PLCS0OMC)
=Bl PLC Logic

g2 MainTask X

Configuration

. Priority { 0..31 ): |1

=7 Application

% CMC settings Type

@ MyCNC | Cyclic V| Interval (e.g. t#£200ms) ms

m] Library Manager

PLC_PRG (PRG) Watchdog

= Task Configuration [ ]Enable
= @ MainTask
@ PLC_PRG Time (e.g. t#200ms) ms
o setup (Setu

5 P (Setup) Sensitivity 1

= 1_0s(1/0s)
+-||| Expansions (Expansions)

[ ETH1 ETHY

@ ez ETH gp Add Call Remove Call [ Change Call Mowve Up Maove Down
@ cancary POU Comment
[T rs485 (RS485) 3] . pr

=& SoftMotion General Axis Pool
&7 Axis_A (SM_Drive_virtual)
& Axis_B (SM_Drive_\Virtual)

Figure 5.25: CNC task settings.

The default program for executing a CNC path controlling a 2D gantry type system is shown in Figure 5.26.

= On the device tree, open the PLC_PRG(PRG) program.

= Declare the function block instances and link the blocks as shown in Figure 5.26

PLC_PRG X

B VAR
Powsr_ A: MC_Powsr;
Powsr_B: MC_Power;
Interpolator:  SMC_Interpolator;
TRAFO: SMC_TRAFC_Gantry2;
TRAFOF: SMC_TRAFOF_Gantry2;

Control A:

Control_B:

SMC_ControlaxisByPos;
SMC_ControlaxisByFos;

1 END_VAR
v
Power_A Power_B TRAFOF
MC_Power MC_Power SMC_TRAFOF_Ganiry2
Axis A —SAis Status— Aois B Ffiuds Status— “2DriveX du—
TRUE Enabl bRegulatorRealState — TRUE —Enable bRegulatorRealState— HDriveY dy
TRUE ——lbRegulatorOn bDriveStartRealState — TRUE —{bRegulatorOn bDriveStartRealState — —dOffsetX dnx—
TRUE ——bDriveStart Busy— TRUE |—{bDrivestart Busy[~ —{dOffsety dny—
Error— Error— 0 min ratiol~
ErrorlD - ErrorlD 20 dnOffsetX
0 ——min Y dnOffsety
20 maxy
Control_A
SMC_ControlAxisByPos
= Avis bBusy—
Interpolator Statu bCommandAborted —
SMC_Interpolator bEnable bEror———
—fbExecute bDone~ [ TRUE _ ——pbAvoidGaps ErrorlD
[ adriMyCNC)  ——poaDstsin bBusy — fSetPosition bStoplpo —
—{bSlow_Stop bError — TRAFO 50 ——lfGapVelocity
gency_Stop wErrorlD [~ SMC_TRAFO_Ganiry2 50 ——{fGapAcceleration
—{b\WaitAtNextStop piSetPosition pi dx—— 50 |——{fGapDeceleration
—{dOveride iStatus — —dOfiseiX dy— 50 —fGapJerk
—fivelMode blworking —{dOffsety
[4000  |—dwipoTime iActObjectSourceNo L
—{dLastwayPos dAciObjectLength
—{bAbort dActObjectL engthRemaining [ o8
—fbSingleStep dvel~ Control_B —
—lbAcknM vecActTangent — SMC_ControlAxisByPos
—bQuick_Stop iLastSwitch — = Avis bBusy—
—{dQuickDeceleration d h Statu bCommandAborted —
—{dlerkMax dWwayPos — bEnable bError—!
—{dGuickStopJerk WM [ TRUE _ ——pbAvoidGaps ErrorlD
—lbSuppressSystemMFunctions adToolLength~ fSetPosition bStoplpo———
Act_Object - 50 ——lfGapVelocity
50 ——{fGapAcceleration
50 |——{fGapDeceleration
50 —fGapJerk
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NOTE!
@ Appendix B shows this same program using the ST language.

Next, you will find some information regarding each block of the program and their connections.
Function blocks of the MC_Power type are responsible for enabling the axes.

The SMC_Interpolator function block converts a path defined by GEOINFO objects into discrete path points.
The function block receives the address from the CNC program at the pogDataln input and the IEC task cycle
time it will run at the dwlpoTime input.

The SMC_TRAFOF_Gantry2 function block corresponds to the direct transform of the Gantry2 system, and it
is only needed for visualization.

The SMC_TRAFO_Gantry2 function block corresponds to the inverse transform of the Gantry2 system, and it
is responsible for generating the reference for each axis at its output.

The SMC_ControlAxisByPosition function block controls the position of the axis connected to the Axis input.
As the application does not guarantee that the interpolator outputs are constant (for example, the path ends at
a different point from where it started), it is necessary to activate gap prevention (bAvoidGaps, fGapVelocity,
fGapAcceleration, fGapDeceleration).

= Create an object of the Visualization type.

= Add and reference visualization templates of the VISU_NEW_SMC_Interpolator and SMC_VISU_Gantry2
type to the SMC_Interpolator and SMC_TRAFOF_Gantry2 function blocks, respectively.

Figure 5.27 shows the Visualization object with the templates added.

| ~{H visualization x |

Figure 5.27: CNC visualization.

= Download the program for the PLC500MC.
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= In the Online monitoring mode, open the Visualization object.
m The program executes the CNC motion as soon as the Execute input of the interpolator is activated.

= After the complete execution of the program, you can restart it by means of a new rising edge at the
interpolator Execute input.

= The motion can be observed through the SMC_VISU_Gantry2 visualization template.

If you wish, perform some more tests.

Application examples using CNC paths can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Application Examples).

5.6.5 Tangential axis on CNC paths

The PLC500MC enables applications that require an axis that is tangent to the CNC path during motion. This
type of application is generally used in a cutting machine.

= Create a new application, as shown in Subsection 5.6.2.
To execute a CNC path with a tangential axis, it is necessary to configure the axes that will be part of the motion.

= Add two virtual axes to this application (Axis_A and Axis_B), as described in Subsection 5.3.

= Add a third virtual axis (Axis_R), as described in Subsection 5.3; however, on the General tab, change Axis
type to Module. This will be the tangential axis.

= Modify the priority of the MainTask to 1 and set it to cyclic interval of 4 ms.

The default program for executing a CNC path controlling a 2D gantry system with a tangential axis is shown in
Figure 5.28.

= On the device tree, open the PLC_PRG(PRG) program.

= Declare the function block instances and link the blocks as shown in Figure 5.28.
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PLC_PRG X

FROGRAM FLC FRG

82 z VAR
3 Power_k @ MC_Power;
a Power_B : MC_Power;
5 Power R MC_Power;
€ TRAFO : SMC_TRAFO_GantryCutterl;
7 TRARFOF : SMC_TRAFOF GantryCutter2;
Interpolator : SMC_Interpolator;
Control A : SMC_ControlAxisByPos;
Contrel B : SMC ControlAxisByPos:
Control R : SMC_ControlAxisByPos:
2 END VER
==
Power A Power_B Power_R
MC_Power MC_Power MC_Pawer
Axis A s Status— | Axis B |[SAxis Status— [ Axs R s Status—
TRUE nable bRequlztorR) TRUE _ —Ensbl bReguls TRUE nable bReguls
TRUE [—bRegulstorOn bDrveS@mnRealState— | TRUE _ —bRegulatorOn bDrveStanRealSme- | TRUE [—bRegulstorOn bDrveStanRealState—
TRUE —bDiiveStart Busy- | TRUE [ —{bDrveStan Busyl- | TRUE —bDiiveStart Busy—
Emor— Ermor— Ermor—
ErorlD - EnorD |- EnorlD -
Contral_A
'SMC_ControltxisByPos
(A=A P Eun
L1 g—fsmus bCommandAboriad—
4 €2 =—fEnzble bEmor
Imerpolator [TRUE | thvoidGaps EmorD-
SMC_Interpolstor SatP bStoplp:
—pExecute bDans— 50 —fGapVelocity
[SaiMyCNG | pogDatzin bBusy— 50 |—fGaphcseleration
 ~|sSkw_Stop bEmor— TRAFO 50 |—fG=pDecek
4 ~—bEmergancy_Stop wErorlD — 'SMC_TRAFO_GantyCutter2 50 —fGaplark
—bWaitAthextStop piSatP p d—
—{dOveride Saus— v d Control_§
—jVelMade bWorking— —dOffset di—y SMC_ 2
[C4000 |dwipoTime iActObjectSourcalo— —dOffsaty’ Ais B Yhxis bBusy|~ —
—HdLastWayPos dActObjectlength— —dOffsetRt T C1 E——fSuaus bCommandAboriad— —
—bAbort dActObjectLengthRemaining— —|DirectionR €2 _&—hEnable bEmor] o
—fpSingleStep dVel TRUE | —{bAvoidGaps EmedD”
—bAcknM vechctTangent fSetPosition bStoplpd —
—bQuick_Stop iLastSwitch— 50 —fGapValocity —
—dQuickDczleration dwSwitches— 50 [—fG=pAccaleration
—dJarkMax dWayPos— TRAFOF 50 |—fG=pDacek
—{dQuickStopJerk WM~ SMC_TRAFOF_GantryCutier2 50 —fGaplak
—|pSuppressSystamMFunctions adToolLength— Drivex. dz—
Act_Object— Axis B Hbrive dy— Control R
Axs R [DmeR dri~ SMC_C: :
—HOffsaiX dni— Axis R |Fsds bBusy|-
—{dOffsaty dny— L €1 e—jStmtus bCommandAbortad—
—dOffsatR rtiol— €2 __«—bEnzble bEnor
—iDirectionR dnOffsatX- TRUE Avoid ErodD-
0 |minX dnOffsety~ bStoplp
20 et 500 |—fGapVelocty
0 |—minY 500 |—fGapAccelerstion
20 ey 500 |—ffGapDeoe}
500 |—ffGaplerk

Figure 5.28: Program to execute CNC paths.

NOTE!
Appendix C apresenta este mesmo programa utilizando a linguagem ST.

The SMC_TRAFOF_GantryCutter2 function block corresponds to the direct transform of the GantryCutter2
system, and it is only needed for visualization.

The SMC_TRAFO_GantryCutter2 function block corresponds to the inverse transform of the GantryCutter2
system, and it is responsible for generating the reference for each axis at its output.

©

NOTE!

The tangential axis reference is calculated directly by the SMC_Interpolator function block, and
it is interpreted by the GantryCutter2 function block, thus eliminating the need for its reference in
the G-Code.

= Create an object of the Visualization type.

= Add

and reference visualization templates of the VISU_NEW_SMC_lInterpolator and

SMC_VISU_GantryCuuter2 type to the SMC_Interpolator and SMC_TRAFOF_GantryCutter2 function
blocks, respectively.

Figure 5.29 shows the Visualization object with the templates added.
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] Visualization x

e ——

bExecute @ bDone L]
bSlow_Stop @ bBusy e
bEmergency_Stop [ ] bError [ ]
bWaitAtNextStop # wErrorlD ]
dOverride %f piSetPosition.dxX %f
iVelMode T 2 piSetPosition.dy %F
dwlpoTime %d piSetPosition.dZ %f
dLastWayPos %f piSetPosition.dA %f
bAbort [ ] piSetPosition.dB %f
bSingleStep F piSetPosition.dG %F
bAcknh @ piSetPosition.dA1 %F
bQuick_Stop L] piSetPosition.dA2 %f
dQuickDeceleration %f piSetPosition dA3 %F
dderkMax %f piSetPosition.dAd4 %f
dQuickStopJerk %f piSetPosition dAS %f
bSuppr unction: @ pi ition dAS %f
iStatus ol
bWorking .
iActObjectSourceNo %d
dActObjectLength %f
dActObjectLengthRemaining%f
dVel %f
vecActTangent.dX %f

vecActTangent dV'
vecActTangent.dZ
iLastSwitch
dwSwitches

dWayPos

wh
adToolLength[0]
adToolLength[1]
adToolLength[2]

Figure 5.29: CNC visualization.

= Download the program for the PLC500MC.
= In the Online monitoring mode, open the Visualization object.
= The program executes the CNC motion as soon as the Execute input of the interpolator is activated.

m After the complete execution of the program, you can restart it by means of a new rising edge at the
interpolator Execute input.

= The motion can be observed through the SMC_VISU_GantryCutter2 visualization template.

If you wish, perform some more tests.

Application examples using CNC paths can be found directly on the Codesys website, available at:
https://help.codesys.com (Add-ons > CODESYS SoftMotion > Application Examples).

5.7 CHANGING CONTROL MODE

Currently, the SCA06 servo drive supports two types of operating mode: cyclic synchronization position mode
(cusp) and cyclic synchronization velocity mode (csv).

The SMC_SetControllerMode function block can be used to switch the control mode of the SCA06_Motion.

Preconditions:

1. The servo drive must support the desired control mode.
2. The necessary transmission and reception PDOs must be mapped.

3. The axis must not be in the errorstop, stop or homing state when the SMC_SetControllerMode function
block is executed.

4. The SCA06_Motion will only accept the new control mode when disabled.

Figure 5.30 shows the SMC_SetControllerMode block visualization template.
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Instance: POU.SMC_SetControllerMode_0

@
SMC_POSITION | v
SMC_NOCONTROL

SMC_TORQUE

SMC_VELOCITY

SMC_CURRENT

Figure 5.30: Visualization template of the SMC_SetControllerMode function block.

To change the control mode:

= Add the SMC_SetControllerMode function block to your application.

= With the application in the Online mode, make sure the axis is disabled (MC_Power function block).

= In the SMC_SetControllerMode function block, select the desired control mode.

m Activate bExecute function block input. The bBusy output of the function block will be active for 1000 cycles.

= During this period, enable the Axis.

By doing so, the bDone output of the SMC_SetControllerMode function block will become active, indicating
that the control mode has been changed.
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6 CREATING AND CONFIGURING CAN NETWORK + SOFTMOTION

This section describes the necessary steps to perform motion control using CAN communication between the
PLC500MC and the SCAQ06 servo drive through the Codesys software.

ATTENTION!
& For motion control using the CANopen network, use a generic CiA402 axis.

6.1 SCA06 CAN SERVO DRIVE SETTINGS

Correctly connect the CAN communication cable and the servomotor to the SCAQ6 servo drive.

Starting from the factoring settings of the SCAQ6:

m Change parameter P0202 to 5 (control via CAN/EtherCAT network).

= Change parameter P0385 to the value corresponding to the relevant servomotor model.
m Change parameter P0700 to 1 (sets the CAN communication protocol to CANopen.)

= Change parameter P0701 to 3 (sets the servo address on the CAN network to 3).

= Change parameter P0702 to 0 (sets the baud rate of the CAN interface to 1 Mbit/s).

Follow the recommendations described in the SCAO06 servo drive manual to set the device parameters related
to the motor settings, desired functions for the 1/O signals, etc.

For further explanations, refer to the SCA06 servo drive Programming Manual.
= Restart the servo drive.

By doing so, the SCAQ6 servo drive will be ready to be accessed through the CAN network.

6.2 CREATING A PROJECT IN CODESYS

= Create a new project in File > New Project. Select Standard Project, define a directory and the name of the
application. Select the PLC500MC Device and the desired programming language.

= Add a new task responsible for the motion control (Motion_Task) in this application. Apply the settings as
show in Figure 6.1.

Devices >~ 1 X @ Task_Motion X -
=3 Example_CAN Motion || Configuration
=& Device (PLCS00MC)
=8l PLC Logic Priority ( 0.31 ): |1
=-1# Application
i) Library Manager Type
PLC_PRG (PRG) |Q-'C|ic v| Interval (e.g. t%200ms) ms
= @ Task Configuration
= @ MainTask Watchdog
@ PLC_PRG [CJEnable

@ Task_Motion
ﬁoﬁ Setup (Setup)
= 1_0s ([jos)
+ |E| Expansions (Expansions)
[ ETHL ETHD
[ ez ETH2)
[l can (can)
[:f] rs48s (rs4as)
‘% SoftMotion General Axis Pool

Time (e.g. t#200ms)

Sensitivity 1

dk Add Call Rernowve Call

ms

# Change Call Move Up Move Down

Pou

Figure 6.1: Priority settings.

Comment
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6.2.1 Adding CANopen Manager SoftMotion

= To add a new CANopen Manager SoftMotion communication interface, right-click the CAN object on
the device tree, click Add Device, in the dialog select Add Device, and then Fieldbuses > CANopen >
CANopen_Manager_SoftMotion, and click Add Device to add it to the device tree, as shown in Figure 6.2.

Devices = F XN { Add Device
= Example_CAN Moton il
= E,:' Device (PLCS00MC) Name |CANUpEn_ManagEr_SUﬁ:I'~'IUﬁUn
+- 1 PLC Logic -
o¥ Setup (Setu
_: =tup (Setur) (®) Append device (O) Update device
o= [_Os(I/0s)
#- ||| Expansions (Expansions) |St’ing for a full text search | Vendor | <Al vendors > hd
(@ e EHY
m ETHZ (ETH2) MName Vendor Version Descriptic *
m CAN (Cand = m Fieldbuses
[ rsass & Cut = €ifl CANopen
% SoftMa Copy = €I CANopenManager
Paste m CANopen_Manager 35 - Smart Software Solutions GmbH 3.5.17.0 CAMopen P
3 Delete ﬁ CANopen_Manager_SIL2 35 - Smart Software Solutions GmbH 3.5.17.0 CAMopen P
i m CANopen_Manager_SoftMotion 35 - Smart Software Solutions GmbH 3.5.17.0 CAMopen P
Refactoring L4 +--6iA Local Device
= v
Properties... = 88 11939 >
Add Object Group by category [] Display all versions(for experts only) [] Display outdated versions
) AddFolder...
- ﬂi Mame: CANopen_Manager_SoftMotion ~
| Add Device... | Vendor: 35 - Smart Software Solutions GmbH
Disable Device z:?;zzlﬁlggzopenManager -
Update Device... Order Number: . yﬂ
,, Description: CANopen Manager SoftMation w LY
(7 Edit Object
TRl Append selected device as last child of
Edit |0 mapping CAN
Impert mappings from C5V... € (You can select another target node inthe navigator while this window is open.)
Export mappings to CSV...
Add Device Close

Figure 6.2: Adding CANopen Manager SoftMotion to the device tree.

6.2.2 Add SCAO06 as a slave to the CANopen network

= To add the SCAO06 device as a slave to the CANopen network, right-click the CANopen Manager SoftMotion
device previously created and select Add Device.)

= In the Action section, from the opened dialog, make sure that Append device is selected. Search for SCA06
Fieldbuses > CANopen > CANopen Remote Devices > SCA06.

= Click on Add Device.

Figure 6.3 shows the previous steps directly in the Codesys software.
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Devices > & X ([ AddDevice x1
=5 Example_CAN_Motion = £
= E,:' Device (PLCS00MC) Name ‘SCADS
+-E0 PLC Logic Action
u"ﬁ Setup (Setun) (® Append device () Insert device Plug device () Update device
& 1.0s(1/os)
# -1l Expansions (Expansions) |Sh’ing for a full text search | Vendor | <All vendors> -
(@ emiEHY
-~
m ETH2 (ETH2) Mame Vendor
= can (can () sca-05 220-230v 48 WEG
@ car (1 sca-05 220-230v 588 WEG
@ rs4ss & Cut (1 sca-0s 220-230 8-16A WEG
% softMot Copy [ scaos WEG
L Paste m SMCI475_SoftMotion nanotec
¥ Delete (@ sswsoo WEG
_ m SVMCAN CMZ CAMopen node_SoftMotion CMZ Sistemi Elettronic
Refactoring 3 7 . . . . W
[T svMCAN CMZ CANoDen node SoftMotion Encoder CMZ Sigtemi Elettronic
= - < >
Properties...
Group by category  [[] Display all versions(forexperts only) [] Display outdated versions
Add Object
[  mame:scaos "
|E:| Add Folder... | i
Add Device... Categories: Remote Device
- Version: 2. 1x -
Insert Device... Order Number: Contact WEG =
Sean for Devices... Description: Imported from CO_SCADS_V21X.EDS W 5

Disable Device

Append selected device as last child of

Update Device... 3
CANopen_Manager_SoftMotion

[J° Edit Object
¥  (You can select another target node inthe navigator while this window is open.)
Edit Object With...
Edit 10 mapping Close
Import mappings from C5V...
Figure 6.3: Adding SCAO06 as a slave to the CANopen network.
NOTE!

@ If the SCAO06 servo drive is not available, download the .EDS file directly from the WEG website at:
https://www.weg.net/ and add it to the Codesys device repository (Tools > Device Repository...
> Install...).

= To add a SoftMotion axis to the SCAO06, right-click the SCA06 device previously added and select Add
SoftMotion CiA402 Axis.

=[] can (cany
= ﬁ CANopen_Manager_SoftMotion {CANopen_Manager_SoftMotion)
[ scaos (scaoe)
[l rs485 (rs4as)
'a SoftMotion General Axis Copy
, Paste

¥ Delete

Cut

Refactoring 3
Properties...

Add Object
=) Add Folder...
Insert Device...
Disable Device
Update Device...
Edit Object
Edit Object With...

L

Edit IO mapping
Import mappings from CSV...
Export mappings to C5V...

| Add SoftMotion CiAd02 Axis |
Add SoftMotionLight CiA402 Axis

Figure 6.4: Adding SoftMotion axis to SCA06.

When a SoftMotion axis is manually added, the dialog of Figure 6.5 will be displayed.
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with the device instance you are trying to link it. All ar some
functions may not work as expected, This can include
unexpected or uncontrolled movements of the device.

o Please note that this driver has not been verified or tested

oK

Figure 6.5: Alert message when manually adding a SoftMotion axis.

= Read the message and click OK.

After these settings, the device tree should contain the icons shown in Figure 6.6.

Devices - 0 X
= 1 Example_CAN_Motion -
=l Device (PLCS0OMC)
=20 PLC Logic
= u Application

m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
& PLC_PRG
@ Task_Mation
u? Setup (Setup)
= 1.0s (1/0s)
+ "] Expansions (Expansions)
(@ EmHL EHY
[ emH2 ETHY)
=1 can (cam)
= m CAMopen_Manager_SoftMotion (CANopen_Manager_SoftMotion)
= [{] scaos (5cA08)
Bg" 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
[l rs4as (Rs485)
'3 SoftMotion General Axis Pool

Figure 6.6: Device tree for using SoftMotion.

6.2.3 Setting a CAN object

®= Open the CAN device settings, on the General tab, set the page options as shown in Figure 6.7.

[ can x -
General General

Log Netwark 0 S cn "

CANbus IEC Objects Baud rate (kbit/s) |1[JDD w

Status

Information

Figure 6.7: CAN default settings.

6.2.4 Setting a CANopen Manager SoftMotion object

= Open the CANopen Manager SoftMotion object settings, and on the General tab, set the page options as
shown in Figure 6.8.
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[4] canopen_Manager_SoftMotion x

General

General

Log

CANopen IfO Mapping

CANopen IEC Objects

Status

Information

Start slaves

4 Guarding

Node-ID

4 5YMNC

COB-ID (Hex)

Node-ID 127

Autostart CANopen Manager

Producer time {ms) 200

Cycle period (ps)

Window length {ps) 1200

-

NMT error behavior

NMT start all (if possible)

[] Enable heartbeat producing

127

4k

4k

Enable SYNC producing

16 |80

44

4000 =

4k

Enable SYNC consuming

= Check and Fix Configuration...

[ Polling of optional slaves
Restart Slave ~

4 TIME
[] Enable TIME producing

COB-ID (Hex) 16% [100

Producer time {ms) 1000

Figure 6.8: Default CANopen Manager SoftMotion settings.

CANopen

4k

= Still in the settings of the CANopen Manager SoftMotion object, on the CANopen I/O Mapping tab, select
the task responsible for the motion (task_Motion), as shown in Figure 6.9.

ﬂj CANopen_Manager_SoftMotion

General

Log

Bus Cyde Options
Bus cycle task

CANopen I/O Mapping

CANopen IEC Objects

Task_Motion w

Use parent bus cyde setting
MainTask

Recreate required tasks

Figure 6.9: Default CANopen Manager SoftMotion settings.

6.2.5 Setting SCA06 as a SoftMotion CAN slave

= Open the SCA06 object settings, and on the General tab, set the page options as shown in Figure 6.10.
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(] scaos x

General
General

. Node-ID |3 = SDO Channels (11 Active) cn "Op@ﬂ

Enable expert settings [] Optional device

SDOs
Enable SYNC producing  [[] Noinitialization Reset node
Log
) Guarding
CANopen If0 Mapping
[] Enable nodeguarding [] Enable heartbeat praducing
CANopen IEC Objects . < . -
Guard time (ms) 0 = Producer time {ms) |0 =
Status Life time factar 0 = . X
= Heartbeat consuming (0/8 active)
Information
Emergency (EMCY) TIME
Enable emergency (EMCY) Enable TIME praducing
COB-ID 0 COB-ID (Hex) 162 |100 o
Enable TIME consuming
Checks at Startup
Check vendor ID [] check product number ] Check revision number
Figure 6.10: Default SCA06 settings on the CANopen SoftMotion network.
= Still in the SCAO06 object settings, on the PDOs tab, select only the PDOs from Figure 6.11.
[ scaos x -
General Receive PDOs {Master =3 Slave) Transmit PDOs (Slave => Master)
Add PDO Add Mapping Edit Delete Mave Up Mave Down Add PDO Add Mapping Edit Delete Move Up Move Dawrn
PDOS
Name Object Bit len... Name Object Bit len...
s 16#1400: Receive PDO Communication  16#203 ($NODEID+16¢ 16 16#1800: Transmit PDO Communication 164183 ($NODEID+16# 16
Controlward 16%6040:16#00 16 Statusword 16#6041:16500 16
Log 16#1401: Receive PDO Communication  16#303 ($NODEID+16# 24 16#1801: Transmit PDO Communication 16283 ($NODEID+16#& 24
Controlwaord 16%6040:16#00 16 Statusword 16#6041:16%00 16
CANopen /0 Mapping Modes of Operation 1646060:16400 8 Modes of Operation Display 1646061:1600 8
V¥ 16#1402: Receive PDO Communication  16#403 ($NODEID+16# 48 | 16#1802: Transmit PDO Communication 164383 ($NODEID+16# 48
CANopen [EC Objects Controlword 1656040:16200 18 Statusword 16£6041:16500 15
Target Position 16£607A:16%00 32 Position Actual Value in User Unit 16£6064:16%00 32
Status 16#1403: Receive PDO Communication  16#503 ($NODEID+16# 16 16#1803: Transmit PDO Communication 16483 ($NODEID+16# 48
) Controlword 1646040:1600 16 Statusword 16#6041:16500 16
Information
16#1404: Receive PDO Communication  16#0 o Velacity Actual Value 162606C: 16200 32
16#1405: Receive PDO Communication 160 o 16#1804: Transmit PDO Communication 1620 o
16#1406: Receive PDO Communication  16#0 o 16#1805: Transmit PDO Communication 16#0 0
16#1407: Receive PDD Communication 16&#0 o 16#1806: Transmit PDO Communication 1620 o
16#1807: Transmit PDO Communication  16&0 0

Figure 6.11: Default SCA06 settings on the CANopen SoftMotion network.

= Change the Transmissiontype of the transmission and reception PDOs to Cyclic - synchronous (Type
1-240) (to open the properties, double-click PDO Communication).
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COB-ID |SNODEID+16 #400

= 16403 (1027)

Inhibit time {x 100ps) 0 =
Transmissiontype Cydic - synchronous (Type 1-240) w
MNumber of syncs 1 =
Event time (x 1ms) o =

Process by CANopen Manager
Concel

Figure 6.12: Transmissiontype settings of the PDOs.

6.2.6 Setting SM_Drive_GenericDSP402

= Apply the same settings as in Subsection 2.4.5.
6.3 MONITORING
6.3.1 CAN communication status

The status of the CAN network can be monitored in the Online mode of Codesys. When encountering
connection problems, as shown in Figure 6.13, check again if the cables are properly connected and review the
settings in Section 6.

Devices - 0 X
=g Example <
=% Device [connected] (PLC500MC)
=Bl PLC Logic

- I Application [run]
m Library Manager
HF] PLC_PRG (PRG)
= @ Task Configuration
£ EtherCAT Task
= 28 MairTask
] PLC_PRG
u? Setup (Setup)
= 1_0s(1/0s)
+ |1} Expansions (Expansions)
[ em1LEHD
[ EmH2 ETH)
=[] can (can)
= ﬁ@ CANopen_Manager_SoftMotion (CAMopen_Manager_SoftMotion)
=- A scace (scaos)
AHEP sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
AT rRs485 (RS485)
"2 SoftMotion General Axis Pool

Figure 6.13: Indication of EtherCAT communication error.

When the settings are correct and the devices are communicating properly, all CAN communication items will
be green, as shown in Figure 6.14.
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Devices * 0 X
=5 Example =
=1 Device [connected] (PLC500MC)
=B PLC Logic

- I} Application [run]
m Library Manager
HF] PLC_PRG (PRE)
= @ Task Configuration
28 EtherCAT Task
= @ MairTask
& pLC_PRG
u? Setup (Setup)
= 1.0s(1/0s)
+ "| Expansions (Expansions)
[ e ETHY
(@ Em2 EH)
=43 ] can(can)
= @ CANopen_Manager_SoftMotion (CAMopen_Manager _SoftMotion)
=73 [ scaos (scaos)
HgP SM_Drive_GenericDSP402 (SM_Drive_GenericDSP402)
A [T Rs485 (RS485)
% SoftMotion General Axis Pool

Figure 6.14: Communication properly configured and devices communicating.

6.3.2 Check variation in the current position of the servomotor

m After correctly setting the CAN network and still in Online mode, open the SM_Drive_GenericDSP402
settings.

When the PLC is in Online mode, on the General tab, a field will be enabled for viewing the axis, as shown in
Figure 6.15.

#4 SM_Drive_GenericDSP402 X

General Axis type and limits Velocity ramp type
Virtual mode Software fimits Trapezoid
Scaling/Mapping Activated Megative [u]: 0.0 o
Maduls Sin®
Positive [u]: 1000.0 .
Commissioning Finite [u] Quadratic
, ) Quadratic (smooth)
SM_Drive_CAN_GenericDSP402: Saftware error reaction _
If0 Mapping Deceleration [ufs2]: 0 Identification
SM_Drive_CAN_GenericD5P402: Max. distance [u]: 0 ID: i}
IEC Objects
Status Dynamic limits Position lag supervision
Velocity [ufs]: Acceleration [ufs2]  Deceleration [ufs2]  Jerk [ufs3]: deactivated

et 30 100 100 1000 Lag limit[ul: .0

Online

variable set value actual value Status: SMC_AXIS_STATE.power_off

A 0.5 0.5 Communication: operational {100)

Velocity [uss] 0.00 0.00

Acceleration /57 0.00 000 | | Bors

Torque [Nm] 0.00 000 | Adis Emer:

0 [16#00000000]

. FB Error:

SMC_ERROCR.SMC_NO_ERRCR

uiDriveInterfaceError:
0

strDrivelnterfaceError:

Figure 6.15: Servomotor online monitoring.

In this field it is possible to observe the communication and axis status, position variables, speed, acceleration
and torque, with their references and current values.

= Move the servomotor shaft manually and observe the position value changing in Position [u] - actual value.
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6.4 COMMISSIONING

To test the settings, follow the same instructions presented in Subsection 2.6.

With the settings applied in this section, the axis can now be used in the applications.
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A CAM APPLICATION

This appendix contains the PLC_PRG application, from Subsection 5.5, in ST.

PLC_PRG application:

PROGRAM PLC_PRG

VAR
Power_A : MC_Power;
Power_B : MC_Power;
CamTableSelect : MC_CamTableSelect;
Camin : MC_Camin;
MoveVelocity : MC_MoveVelocity;
END_VAR
Power_A(
Axis:= Axis_A,
Enable:= TRUE,

bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

Power_B(
Axis:= Axis_B,
Enable:= TRUE,
bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

CamTableSelect(
Master:= Axis_A,
Slave:= Axis_B,
CamTable:= MyCam,
Execute:= TRUE);

Camin(
Master:= Axis_A,
Slave:= Axis_B,

Execute:= Power_A .bDriveStartRealState,
CamtablelD:= CamTableSelect.CamTablelD);

MoveVelocity(
Axis:= Axis_A,
Acceleration:= 10,
Deceleration:= 10,
Jerk:=10);
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B CNC APPLICATION
This appendix contains the MyMotion application from Section 5.6, in ST.

MyMotion Application:
PROGRAM MyMotion

VAR
Power_A : MC_Power;
Power_B : MC_Power;
Interpolator : SMC_Interpolator;
Control_A : SMC_ControlAxisByPos;
Control_B : SMC_ControlAxisByPos;
TRAFO : SMC_TRAFO_Gantry2;
TRAFOF : SMC_TRAFOF_Gantry2;
END_VAR
Power_A(
Axis:= Axis_A,
Enable:= TRUE,

bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

Power_B(
Axis:= Axis_B,
Enable:= TRUE,
bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

TRAFOF(
DriveX:= Axis_A,
DriveY:= Axis_B,
minX:= 0,
maxX:= 20,
minY:= 0,
maxY:= 20);

Interpolator(
pogDataln:= ADR(MyCNC),
bEmergency_Stop:= Control_B.bError OR Control_B.bStoplpo OR Control_A.bError OR Control_A.bStoplpo,
dwlpoTime:= 4000);

TRAFO(
pi:= Interpolator.piSetPosition);

Control_A(
Axis:= Axis_A,
iStatus:= Interpolator.iStatus,
bEnable:= Interpolator.bWorking,
bAvoidGaps:= TRUE,
fSetPosition:= TRAFO.dx,
fGapVelocity:= 50,
fGapAcceleration:= 50,
fGapDeceleration:= 50,
fGapJerk:= 50);

Control_B(
Axis:= Axis_B,
iStatus:= Interpolator.iStatus,
bEnable:= Interpolator.bWorking,
bAvoidGaps:= TRUE,
fSetPosition:= TRAFO.dy,
fGapVelocity:= 50,
fGapAcceleration:= 50,
fGapDeceleration:= 50,
fGapJerk:= 50);
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C TANGENTIAL CNC APPLICATION

This appendix contains the MyMotion application from Section 5.6.5, in ST.

MyMotion Application:
PROGRAM MyMotion

VAR
Power_A : MC_Power;
Power_B : MC_Power;
Power_R : MC_Power;
Interpolator : SMC_Interpolator;
Control_A : SMC_ControlAxisByPos;
Control_B : SMC_ControlAxisByPos;
Control_R : SMC_ControlAxisByPos;
TRAFO : SMC_TRAFO_GantryCutter2;
TRAFOF : SMC_TRAFOF_GantryCutter2;
END_VAR
Power_A(
Axis:= Axis_A,
Enable:= TRUE,

bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

Power_B(
Axis:= Axis_B,
Enable:= TRUE,
bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

Power_R(
Axis:= Axis_R,
Enable:= TRUE,
bRegulatorOn:= TRUE,
bDriveStart:= TRUE);

TRAFOF(

DriveX:= Axis_A,
DriveY:= Axis_B,
DriveR:= Axis_R,
minX:= 0,
maxX:= 20,
minY:= 0,
maxY:= 20);

Interpolator(

pogDataln:= ADR(MyCNC),

bEmergency_Stop:= Control_B.bError OR Control_B.bStoplpo OR Control_A.bError OR Control_A.bStoplpo OR
Control_R.bError OR Control_R.bStoplpo,

dwlpoTime:= 4000);

TRAFO(

pi:= Interpolator.piSetPosition,
v:= Interpolator.vecActTangent );
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Control_A(
Axis:= Axis_A,
iStatus:= Interpolator.iStatus,
bEnable:= Interpolator.oWorking,
bAvoidGaps:= TRUE,
fSetPosition:= TRAFO.dx,
fGapVelocity:= 50,
fGapAcceleration:= 50,
fGapDeceleration:= 50,
fGapJerk:= 50);

Control_B(
Axis:= Axis_B,
iStatus:= Interpolator.iStatus,
bEnable:= Interpolator.oWorking,
bAvoidGaps:= TRUE,
fSetPosition:= TRAFO.dy,
fGapVelocity:= 50,
fGapAcceleration:= 50,
fGapDeceleration:= 50,
fGapJerk:= 50);

Control_R(
Axis:= Axis_R,
iStatus:= Interpolator.iStatus,
bEnable:= Interpolator.oWorking,
bAvoidGaps:= TRUE,
fSetPosition:= TRAFO.dr,
fGapVelocity:= 500,
fGapAcceleration:= 500,
fGapDeceleration:= 500,
fGapJerk:= 500);
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