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Copyright Notice

© 2020 Servotronix Motion Control Ltd. All rights reserved.
No part of this work may be reproduced or transmitted in any form or by any means without

prior written permission of Servotronix Motion Control Ltd.
Disclaimer

The information in this manual was accurate and reliable at the time of its release.
Servotronix Motion Control Ltd. reserves the right to change the specifications of the

product described in this manual without notice at any time.
Contact Information

Servotronix Motion Control Ltd.

Address: Room 605, Building B2, Kexing Science Park, Nanshan District, Shenzhen, China
Tel: 400-111-8669

Website: www.servotronix.cn

Email: servotronix@midea.com
Technical Support

If you need assistance with the installation and configuration of the MC804 controller,

contact Servotronix technical support. Tel: 400-111-8669

Customer Service
Servotronix is committed to delivering quality customer service and support for all our
products. Our goal is to provide our customers with the information and resources so that
they are available, without delay, if and when they are needed. In order to serve in the most
effective way, we recommend that you contact your local sales representative for order
status and delivery information, product information and literature, and application and field
technical assistance. If you are unable to contact your local sales representative for any
reason, please use the most relevant of the contact details below:

For all other information on other Servotronix products, please go to servotronix.com.cn.
Unpacking

Upon arrival, please open the package and remove all packaging materials.
Check the product to ensure that there is no visible damage. If damage is found, please

inform the carrier immediately.
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1. Safety Precautions

1.1 Safety statement

1) This chapter explains the safety matters that need to be paid attention to when using this
product. Before using this product, please read the instruction manual and correctly
understand the relevant information of safety precautions. Failure to comply with the agreed
items in safety matters may lead to death, serious injury or equipment damage.

2) The words “Danger”, “Warning” and “Caution” in the manual do not represent all safety
matters that should be observed, but only serve as supplements to all safety precautions.

3) This manual should be used in an environment that meets the requirements of design
specifications, otherwise it may cause failure, and abnormal function or partial damage
caused by non-compliance with relevant regulations is not within the product quality
assurance scope.

4) Our company will not bear any legal responsibility for personal safety accidents and
property losses caused by non-compliance with the contents of this manual and illegal

operation of products.

1.2 Definition of security level

D : . , o N .
A\ pareer means that if you don't follow the fixed principles, it will lead to death or serious

physical injury.
AWarning . \ . .. . .
means that if you don't follow the fixed principles, it may lead to death or serious
physical injury.
VN means that if you don't follow the fixed principles, it may lead to minor physical

injury or equipment damage.

1.3 Safety precautions

1) In the illustrations in this manual, sometimes the product is in the state of removing the
cover or safety cover in order to show the details of the product. When using, please be sure
to install the cover or protective cover according to the requirements, and operate
according to the fixed principles.

2) The pictures shown in this manual are only sample pictures, which may be slightly

different from the products you ordered. The products actually ordered shall prevail.

Table 1-1



&N SERVOTRONIX

1. Safety Precautions

Unpacking acceptance

AWarni ng

® \When unpacking, if the product and accessories are found to be damaged, rusted or
® \When unpacking, if water is found inside the product, parts are missing or damaged,

® Please check the packing list carefully. If the packing list does not match the product

have traces of use, please do not install it!

please do not install it!

name, please do not install it!

& Caution

Before unpacking, please check whether the outer packaging of the equipment is
intact, and whether there is damage, soaking, deformation.

Please open the package according to the hierarchical order, and it is forbidden to
knock violently!

Before unpacking, please check whether the surface of the equipment and
accessories are damaged.

After unpacking, please check the packing list and check whether the quantity and

information of equipment and accessories are complete.

Storage and transportation

AWarni ng

Please use professional lifting equipment, and carry large or heavy products by
qualified professionals. Otherwise, there is a risk of injury or product damage!

Before lifting the product vertically, please ensure that the product components such
as the front cover and terminal block have been firmly fixed with screws, otherwise
the parts will fall off, which may lead to personal injury or product damage!

When the product is lifted by lifting equipment, no one is allowed to stand or stay
under the product!

When lifting the product with wire rope, please lift it smoothly and evenly, so as to
avoid the product from vibration and shock. Don’t flip the product, and don’t let it

hang for a long time, otherwise there will be a risk of personal injury or product

Please handle the product with care, and always pay attention to the objects under
your feet to prevent tripping or falling, otherwise there is a risk of injury or product
damage!

When carrying the product by hand, please hold the product shell firmly to avoid the
product parts falling off, otherwise there is a risk of injury!

Please store and transport in strict accordance with the storage and transportation

conditions required by the product, otherwise there is a risk of product damage!
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Avoid storing and transporting products in places such as splashing rain, direct
sunlight, strong electric field, strong magnetic field and strong vibration.

Avoid storing the product for more than 3 months. If the storage time is too long,
please carry out strict protection and necessary inspection.

Please pack the products strictly before vehicle transportation, and a closed box
must be used for long-distance transportation!

It is strictly forbidden to transport this product together with equipment or articles

that may affect or damage this product!

Installation

& Danger

Only professionals who have been trained in electrical equipment and have electrical
knowledge can operate this equipment. Operation by non-professionals is strictly
prohibited!

&Warni ng

Please read the instruction manual and safety precautions carefully before
installation!

Please do not install this product in places with strong electric field or strong
electromagnetic interferencel!

Before installation, please ensure that the mechanical strength of the installation
location is enough to support the weight of the equipment, otherwise it will lead to
mechanical danger!

Please don't wear loose clothes or accessories during installation, otherwise there
may be the risk of electric shock!

When installing the product in a closed environment (such as a cabinet), please use a
cooling device (such as a cooling fan or a cooling air conditioner) to fully cool it to
meet the requirements of the installation environment, otherwise it may lead to
overheating or fire!

No modification of this product is allowed!

Installation

Do not twist the fixing bolts of product parts and components and the bolts marked
in red!

When this product is installed in a cabinet or terminal equipment, the cabinet or
terminal equipment should be equipped with corresponding protective devices such
as fire-proof enclosure, electrical protective enclosure and mechanical protective
enclosure, and the protection class should meet the requirements of relevant IEC
standards and local laws and regulations.

When it is necessary to install transformers and other equipment with strong

electromagnetic interference, please install shielding devices to avoid misoperation
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of this product!
Please install the product on metal and other flame-retardant objects, and do not let
flammable materials touch or attach to the product, otherwise there will be a risk of

firel

& Caution

When installing, please cover the top of the product with cloth or paper to prevent
foreign objects such as metal chips, oil and water from entering the product during
drilling, thus causing product failure. After the operation, please remove the cover to
prevent the cover from blocking the ventilation hole, affecting the heat dissipation
and causing the product to generate abnormal heat.

When a machine running at a constant speed runs at a variable speed, resonance
may occur. At this time, installing anti-vibration rubber under the motor base or

using vibration suppression function can effectively weaken resonance.

Wiring

A Danger

Non-professionals are forbidden to install, wire, maintain, check the equipment, or
replace parts of equipment!

Please cut off the power supply of all equipment before wiring. After the power
supply is cut off, there is residual voltage in the internal capacitor of the equipment.
Please wait at least the time specified in the product warning label before wiring and
other operations. Measure the DC voltage of the main circuit, and ensure it is below
the safe voltage, otherwise there will be danger of electric shock!

Please connect the wires, remove the product cover or touch the circuit board when
the power supply is cut off, otherwise there will be danger of electric shock!

Please ensure that the equipment and products are well grounded, otherwise there

will be danger of electric shock!

&Warni ng

It is forbidden to connect the input power supply to the output end of equipment or
products, otherwise it will cause equipment damage and even fire.

When the driving equipment is connected to the motor, please ensure that the
sequence of the product and the motor terminal is accurate and consistent, so as to
avoid the reverse rotation of the motor.

The cable used in wiring must meet the requirements of corresponding wire
diameter and shielding, and the shielding layer of the cable needs to be reliably
grounded at one end.

Please tighten the terminal screws according to the tightening torque specified in

the manual. Inadequate or excessive tightening torque may cause overheating,
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damage and fire.

® After wiring, please ensure that all cables are wired correctly, and there are no
dropped screws, washers or exposed cables inside the product, otherwise there may
be electric shock danger or damage to the product.

A Caution

® Please follow the steps specified in ESD measures, and wear an electrostatic bracelet

for wiring and other operations to avoid damaging the internal circuits of equipment
or products.

® When wiring the control loop, please connect the shielding layer to the grounding
terminal of the product by using the shielded twisted pair cable, otherwise the

product will act abnormally.

Powering on

A Danger

® Before powering on, please ensure that the product is installed, the wiring is firm,
and the motor is allowed to restart!

® Before powering on, please ensure that the power supply meets the product
requirements to avoid product damage or fire!

® |tisforbidden to open the product cabinet door or product protective cover, touch
any terminal of the product, or remove any device or parts of the product when it is
energized, otherwise there is a danger of electric shock!

AWarni ng

® After the wiring operation and parameter setting are completed, please carry out a

trial run of the machine to confirm that the machine can run safely, otherwise
personal injury or equipment damage may be caused.

® Please ensure that the rated voltage of the product is consistent with the power
supply voltage before powering on. If the power supply voltage is not used properly,,
there will be a fire hazard.

® Please ensure that there are no people around the products, motors and machinery

before powering on, otherwise personal injury or death may be caused.

Running

A Danger

® Non-professionals are strictly forbidden from running the product, otherwise it will
lead to personal injury or death!

® |[tis forbidden to touch any terminal of the equipment and remove any device or
parts of the equipment and products during operation, otherwise there is a danger
of electric shock!

&Warni ng

® Do not touch the device housing, fan or resistor to test the temperature, otherwise it




Q) sERVOTRONIX

1. Safety Precautions

may cause burns!
® During operation, avoid other articles or metal objects falling into the equipment,

otherwise it may lead to fire or product damage!

Maintenance

& Danger

® Non-professionals are forbidden to install, wire, maintain, check the equipment, or
replace parts of equipment!

® |tisforbidden to carry out equipment maintenance under the power-on state,
otherwise there is a danger of electric shock!

® After cutting off the power supply of all equipment, please wait at least the time
specified in the warning label on the product before checking, maintaining and other
operations on the equipment.

&Warni ng

® Please maintain the equipment according to the product warranty agreement.

® |n case of fuse blowing, circuit breaker tripping or earth leakage circuit breaker
(ELCB) tripping, please wait at least the time specified in the warning label on the
product before turning on the power supply or operating the machine, otherwise it
may cause casualties and equipment damage.

® When the equipment breaks down or is damaged, professionals are required to
troubleshoot and repair the equipment and products according to the maintenance
instructions, and keep maintenance records.

® Please follow the instructions for replacing the easily damaged parts of the product.
Please do not continue to use the damaged machine, otherwise it may cause
casualties or damage to the product to a greater extent.

® After replacing the device, be sure to check the device wiring and set parameters

again.

Scrapping

AWarni ng

® Please scrap the equipment and products according to the relevant national
regulations and standards, so as to avoid property losses or casualties!

® Please recycle the equipment and products according to the industrial waste

treatment standards to avoid environmental pollution.
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2. Introduction

2.1 Overview of softMC 804

2.1.1 Product overview

The softMC 804 motion controller from Midea SERVOTRONIX provides users with intelligent
automation solutions. The softMC 804 adopts IEC61131-3 programming language system
and supports PLCopen programming language. This product can realize high-performance
motion control function through EtherCAT bus and provides single-axis acceleration and
deceleration control function, electronic gear function and electronic cam function. It also
supports RS232, RS485, Ethernet, USB and other communication functions. The softMC 804
can support up to 16 axes of motion through bus expansion. It is a flexible product, which

can meet the diverse application needs of users.

Figure 2-1 softMC 804 Motion Controller

2.1.2 Controller features

1) A variety of motion control: point-to-point motion, linear interpolation, electronic cam;
2) Adequate program capacity and data storage area;
3) Fast instruction execution;

4) Support online editing mode.
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2.2 CODESYS overview

2.2.1 Introduction of CODESYS

CODESYS stands for controller development system. It is a development environment for
programming controller applications developed by 3S Company. The version currently used
by our company is CODESYS V3.5 SP17 Patch4 platform, which provides a complete set of
configuration, programming, debugging and monitoring environment for programming
controllers. It also can deal with the powerful IEC language.

It supports functions such as program writing, downloading, and debugging, providing the
following conveniences for programmers.

@ Standardized programming (in line with IEC 61131-3 standard)

Supporting a variety of programming languages: Structured Text (ST), Ladder Diagram (LD),
Sequential Function Chart (SFC), and the IEC 61131-3 programming language, Continuous
Function Chart (CFC).

@ Flexible function block library

Comprehensive function block library, supporting user-defined libraries.

@® Offline simulation function

No need to connect PLC hardware to complete program debugging and simulation.

@® Intelligent debugging and error checking

Pre-compile and compile to check for errors; quickly locate programming errors; diagnose
and record.

® Sampling tracking

Establishment of timing diagram of process variables.

2.2.2 Connecting CODESYS to hardware

Programming devices can use CODESYS software to write user programs via Ethernet
(which can go through hubs, switches, etc.). Download the program to PLC, then monitor

the program and control PLC.

/Yff’l'l'x'x'r'l'fl"

Figure 2-2 Controller and PC Connected via Network Cable
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When downloading CODESYS application using the network port, please modify the IP of
the computer network port, which must be located in the same network segment as the
controller IP. The default Ethernet IP address is 90.0.0.1, subnet mask is 255.255.255.0, and
the computer IP needs to be changed to 90.0.0.XX (XX can not be 1, i.e. it can not be the IP

address of the controller).

=R
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O B P #E1HO)
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)% DNS BREZ85(P): 5 " ‘
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(iR HERSEREL) BEV)...

WE BGE

Figure 2-3 Network Setting for PC Connected to Controller

Alternatively, you can also connect through other network ports, as long as it is the same
network segment as the IP address of the connected network port. The IP address of
EtherCAT is 192.168.39.220.

Open CODESYS IDE and install the device description XML file of the controller (get it from
SERVOTRONIX sales staff), then you can scan the controller and download the application

program.
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-Linux SM EtherC) Wl License Repository...
Applicati = OPC UA Information Model Repository...
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o Backup a o) Device License Reader...
fon ) Customize... B
[EC-Tasks) Files Options...
. -
Log Import and Export Options...
kis Pool 1 Scripting »
| Virtual) PLC Setti Edge Gateway »
Miscellaneous »

PLC Shel

Users and Groups
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W o v <

S8 Device Repository X
Location System Repostory ~ Edit Locations...
(C:\ProgramData\|CODESYS\Devices)
Installed Device Descriptions
e —_— .
Name Vendor Version Description Uit
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+ (@ Feidbuses
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Repository
Download Missing
Descriptions
DE
Close
[ > * || Servotronix-x86-Linux SM EtherC-35.... 2023/1/16 10:43 XML 328 86
= B

>

STHEE(N): [ Servotronix-x@6-Linux SM EtherC-3.5.17.40devdesc | |Automatic deteetion (“ami:*,

Fol] =

Figure 2-4 Installing the Controller Description File
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Communication Settings I Scan Network IGa'tway ~ Device ~
Applications
Backup and Restore
Files . . .
Gateway
Log
Gateway- 1] MIDEA-SERVO-MC804-. (active)
PLC Settings IP-Address: Device Name:
localhost MIDEA-SERVO-MC804-L
PLC Shell
Port: Device Address:
1217 0301.400C
Users and Groups
Target ID
Access Rights 162F 0001
Target Type:
Symbol Rights 4102
TargetVendor:
Licensed Software Metrics ServotronixMotion Control Ltd.
IEC Objects O Yersions
Select Device X
Select the Network Path to the Controller
= o Gateway-1 Device Name: A
I ) |MDEA-SERVO-MCB04-L [0301.4001) | [MIDEA-SERVO-MC804L =
inl
Device Address:
0301.4001
Block driver:
UDP
Number of channels:
4
Serial number:
006121320095
Target ID:
162F 0001
L
[] Hide non-matching devices, filter by Target ID Cancel

Figure 2-5 CODESYS Online Scanning Controller

2.2.3 Software acquisition and installation

CODESYS software is a free software, which can be installed by downloading CODESYS

V3.5SP17 Patch 4 from CODESYS official website, or you can contact the sales staff of Midea

SERVOTRONIX to obtain it.

Download address of CODESYS website:

https://store.codesys.com/codesys.html#product.attributes.wrapper

Download address of SERVOTRONIX website: https://www.servotronix.cn/ydkzg/414.html

The desktop PC or laptop PC on which the software is installed requires the following:

< Window10 operating system, 64bit operating system is recommended,;

< Memory: at least 8GB;

< Space: at least 20G of free hard disk space;

< Itis suggested that the CPU frequency of computer should be above 2 GHz, otherwise it
will affect the running speed;

< Itis suggested that the firewall function of Windows be turned off.

11
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2.2.4 Installation steps

When installing CODESYS for the first time, please check the free space on the computer hard
disk, and ensure that the target disk to be installed has more than 20 GB of free space, and then
you can install directly. If you are upgrading and installing CODESYS, please back up your
existing working files, and then uninstall the old version of CODESYS, and restart your computer
before starting to install the new version of the software.

During installation, it is recommended to connect the computer to the Internet. Click the

installation package with administrator privileges, select the installation directory, and then click
Next until the end.

12
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3. Introduction to Controller

3.1 Specification

3.1.1 Hardware configuration

Table 3-1 Hardware Configuration

Processor 2.0GHz Intel® J3355 Dual-Core Processor
RAM 4 GB
HD SSD 64GB

3.1.2 Hardware interface

) SERVOTRONIX
Power button softMC 804

HOD & & PWR

operation indicator light Rx @ @ Tx Rs485 RS485 data transmission and reception indicator light

Rx @ & Tx RS232

RS232 data transmission and reception indicator light

HDMI )

HDOMI

Ethernet port
Ethernet
USB port
EtherCAT port
EtherCAT
0RS232 serial port RS485 serial port

13
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Power Interface

GND WIFI

SIM card slot

Figure 3-1 Controller Hardware Interface

Table 3-2 Hardware Interface Descriptions

Name

Function

Power button

Startup and shutdown of the controller

Power interface

DC 12-24V power supply, minimum current 3A
Note: There is no surge protection device inside the controller, a stable and reliable power
supply or adapter must be used.

Recommended adapter/power supply specification:

Output Output voltage Load current Fluctuation Overvoltage Overcurrent
power range range and protection protection
interference
60W DC 11.4V~24.0V 0~5A Maximum DC 30V 8.8A
150mV

System
indicator light

Hard disk operation indicator light HDD

System operation indicator light PWR

RS485 data receiving and transmitting indicator lights Rx and Tx

RS232 data receiving and transmitting indicator lights Rx and Tx

USB port

4 USB 3.0 ports

HDMI interface

Maximum resolution 4096*2160@30Hz

Ethernet port

Support ModbusTCP, TCP/IP

EtherCAT port

Support all kinds of EtherCAT slaves

RS232 port

9 Pin RS232 pinout (male)

RS485 port

9 Pin RS485 pinout (male)

14
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3.1.3 Application environment specifications

Table 3-3  Application Environment Specifications

Environmental
parameters
Operating -20~60°C
temperature
Storage temperature -40~80°C
Relative humidity 5 ~ 95%, no condensation
Protection class P20
Vibration during 5~ 500 Hz, 15 Grms, according to IEC60068-2-64
operation
Impact during 20G (11ms duration, half-sine wave), according to IEC60068-2-27
operation
Electromagnetic CE/FCC Class A certification
compatibility (EMC)
Safety certification CCC certification

3.1.4 Software performance index specifications

Table 3-4 Software Performance

[tem Rule description
Programming IEC 61131-3 programming language (LD, FBD, IL, ST, SFC, CFC)
method
Program execution Compilation
mode
User program 20M Bytes
storage space
Storage characteristics
[tem Description Number Default Attributes Remarks
can be
changed
Input relay 64KWords Not No X: 1-bit
save B: 8-bit
Components and Q Output relay 64KWords Not No W: 16-bit
features save D: 32-bit
L: 64-bit
M Auxiliary relay | 240KWords Save Yes
SM Special 10000bits Save Special Special
marking use marking
SD Special 10000Words Save Special Special
register use register

15
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3.1.5 External dimensions
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Figure 3-2  Controller Dimensions

16
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3.2 Hardware interface details

3.2.1 Power supply interface

Table 3-5 Power Supply Specifications

DC 12~24\, minimum working current 3A

3.2.2 RS232 interface

Table 3-6 RS232 Settings

Controller
COM2
port
Baud rate ?600-115200
Data bit 8
Check bit None
Stop bit 1
Table 3-7 RS232 Pin Definitions
Pin Signal name Function
e 2 RXD RS232 data receiving
or 3 XD RS232 data transmitting
5 GND Power ground

3.2.3 RS485 interface

Table 3-8 RS485 Settings

Controller
COM1
port

Baud rate 9600-115200

Data bit 8

Check bit None

Stop bit 1
Supported

No Protocol, Modbus RTU Slave, Modbus RTU Master

protocols

17
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Table 3-9 RS485 Pin Definitions

Pin Signal name Function
pe 1™ 1 RS485- RS485 differential to negative signal
o 2 RS485+ RS485 differential to positive signal
5 GND Power ground

For RS485 bus, it is recommended to use shielded twisted pair cable, and two 120Q terminal
matching resistors are connected at both ends of the bus to prevent signal reflection. The

shielding layer generally uses single-point grounding.

® Multi-node connection

When there are many nodes, the 485 bus must be daisy-chained connection. When branch
line connection is needed, the branch length from bus to node should be as short as
possible, and it is recommended not to exceed 3m. Put an end to star connection. The

common bus structure is shown below:

Recommended /0 RS485 bus

NN N

Master Slave 1 Slave 2 Slave 3 Slave N
Figure 3-3 Daisy Chain Connection Structure
Recommended B l l RS485 bus l
| | | m ]
Master T Slave 1 T Slave 2 Slave 3 T Slave N

Figure 3-4 When branch line connection is used, the branch line is recommended not to exceed 3m
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Prohibited ®

Slave 1 Slave 4
Slave 2 Master Slave 5
Slave 3 Slave 6

Figure 3-5 Incorrect Star Connection

® Terminal wiring

Check whether the field 485 bus contains three cables connected with 485+, 485- and CGND
terminals, and ensure that the terminals are not connected backwards or wrongly. When a
shielded cable is used, it is especially important to note that the shielding layer must also be
connected to the CGND terminal. In any node or midway position, the shielding layer is
forbidden to be connected to any other place (including the field casing and equipment
grounding terminal, etc.) except the CGND of the node. Due to the attenuation of cables, it is
recommended to use AGW26 or thicker cables for cables with connection length greater
than 3m, and it is recommended to use twisted pair cables for 485+ and 485- connection

cables at any time.

| 485+
485 485
node node _485-
Multi-core — Shielded twisted pair cable
GND unshielded twisted L GND

Figure 3-6 RS485 Communication Cable Terminal Wiring Diagram

Recommended wiring cable 1: Multi-core cable with twisted pair cables, in which one pair of
twisted pair cables is used as the connecting wire of 485+ and 485-, and the other
redundant cables are twisted together as the connecting wire of CGND.

Recommended wiring cable 2: Twisted pair cables with shielding layer. The twisted pair
cables are used as the connecting wire of 485+ and 485-, and the shielding layer is used as
the connecting wire of CGND. In the case of using shielded cables as connecting cables, it is
especially important to note that the shielding layer can only be connected to CGND, but not

to the site earth.
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3.2.4 Ethernet port
Table 3-10 Ethernet Port
Network
card Default IP Supported protocols LED
name
eth1
| 90.0.0.1 ' o
‘ TCP, UDP, Modbus TCP Connection: The green light is on
Subnet mask:
Slave Data communication: The yellow light flashes.
255.255.255.0
3.2.5 EtherCAT network port
Network
card Default IP Supported protocols LED
name
eth2

Connection: The green light is on

Data communication: The yellow light

| TCP, UDP, Modbus TCP
192.168.39.220
Slave, EtherCAT

flashes.

Table 3-11 EtherCAT Network Port

Note: This network port can also be used as a download and debugging port for CODESYS

applications.
Table 3-12 EtherCAT Performance Index

[tem Description

Communication protocol EtherCAT protocol

Supporting service CoE (PDO/SDO)

Minimum synchronization period | 1000us

of T6-axis cam

Synchronization mode Servo adopts distributed clock (DC); input and output synchronization

for 10

Physical layer T000BASE-TX

Baud rate 1000Mbit/s

Duplex mode Full duplex

Topological mode Ring topology

Transmission medium Network cable

Transmission distance Less than 100M between bright nodes

Number of slave stations

65535

EtherCAT frame length

44 bytes - 1498 bytes
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Process data A single Ethernet frame has a maximum of 1486 bytes.

Synchronization jitter of two <Tus

slave stations

Refresh time For 1000 switches input and output, it is about 30us(16 servos about
100us).

How to make network cable

Network port connector - crystal head - 8P8C-3 crossover Network port connector - crystal head - 8P8C-3 crossover

26AWG Cat 5e shielded twisted pair cable l

Y

1 [ 1
J 2

Figure 3-7 Requirements for Making EtherCat Network Cable

Pin Signal Signal direction Signal description
1 TD+ Output Data transmitting+
2 TD- Output Data transmitting-
3 RD+ Input Data receiving+
4 -- -- No use
5 -- -- No use
6 RD- Input Data receiving-
7 -- -- No use
8 -- -- No use

Table 3-13 Signal Lead Distribution

Length requirements:
According to FastEthernet technology, when using EtherCAT bus, the length of cables
between devices should not exceed 100 meters, which will attenuate signals and affect
normal communication.

Technical requirements:
100% conductivity test; there is no short circuit, open circuit, dislocation and poor contact.
The cable length is within the allowable tolerance range.
EtherCAT bus uses cables with shielding layer for network data transmission, and the

specific specifications are shown in the following table:
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Table 3-14  Specifications

Cable type

Elastic crossover cable, S-FTP, Cat 5e

Standards EIA/TIA568A, EN50173, ISO/IEC11801
EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36

Cable section AWG26

Cable type Twisted pair cables

Pairs 4

3.2.6 LED status indicator light

Table 3-15 Meaning of LED indicator light

Indicator light name Colour Status Function
RUN Green Flashing Data writing
SYS Green Normally on The controller is running
RS232 RX and TX Green Flashing RS232 data receiving and transmitting
RS485 RX and TX Green Flashing RS485 data receiving and transmitting
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4.Configuring EtherCAT Servo

4.1 Installation

Install the xml description file of the servo.
Please refer to 1.2.2 Installing the Controller Description File for the method of installing the

xml description file of the servo.

4.2 Adding EtherCAT Master

Right click and select Device (Servotronix-x86-Linux SM EtherCAT) in the device tree; select
Add Device, select EtherCAT Master, and select Add Device.

O Untitied1 - I
= @ Device (Servotronb-ARM-Linux SM Ethaec ||| COMMUNICAtion Settings
= 8 PLC Logc $ Cut

= © Application ® Copy

@ Lbrary Manager rase
) PLC_PRG (PRG)
= @ Task Configuration Refactoring ,

= & ManTask (IEC-Tasks) 3 Properties...

&) PLC_PRG 3 Add Object ,
3 Son G s Fout ) Add Folder...

| Add Device.. |
Update Device...
) Edit Object
Edit Object With...

X Delete

Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

% Online Config Mode...

Reset Origin Device [Device]

Simulation
Iy
Figure 4-1 Adding EtherCAT Master (1)

23



6 SERVOTRONIX

always in motion

4. Configuring EtherCAT Servo

Name [IoDerlxedModules
Action
(@ Append device (O Update device
lStrlng for a full text search I Vendor <Al vendors> 7
Name Vendor Version Description 2
= j] Fieldbuses
= AN CANbus
Eﬂ CANbus 3S - Smart Software Solutions GmbH ~ 3.5.17.0 Needed for al fieldbusses which con
\_‘_ﬂ NetX CANbus 3S - Smart Software Solutions GmbH ~ 3.5.17.0 CANbus on a netX device
= pek EtherCAT
= ek Master
_:ﬂ CXxxxx internal EtherCAT Master ~ 3S - Smart Software Solutions GmbH ~ 4.2.0.0 CXxxxx internal EtherCAT Master...
@ @ EthercAT Master 35 - Smart Software Solutions GmbH ~ 4.2.0.0 EtherCAT Master...
j] EtherCAT Master SoftMotion 3S - Smart Software Solutions GmbH ~ 4.2.0.0 EtherCAT Master SoftMotion...
+ HP Ethernet Adapter v
< >

Group by category [] Display all versions (for experts only)  [_] Display outdated versions

S  Name: loDrvFixedModules
Vendor: MideaServotronix(Z47&6!)

Categories:
Version: 3.5.17.40 S
<

Order Number: 0001
Description: Controller Fixed 10 Modules(16D1/16D0)(SC301§5I 837 16D1/1600)

Append selected device as last child of
Device

©®  (You can select another target node in the navigator while this window is open.)

@ e ]| o=

Figure 4-2 Adding EtherCAT Master (2)

4.3. Configuring EtherCAT Master

Double click the EtherCAT Master in the device tree. In the General options, select Select
network by name, and Network name, and fill in eth2. eth2 is the EtherCAT network port for
connecting EtherCAT devices. Set the EtherCAT bus cycle. Bus cycle: MC804 controller
supports various scanning cycles. Users can choose the appropriate bus cycle according to

the number of connected slaves.

—
General @ Autoconfig master/slaves EtherCAT. «
SIS EtherCAT NIC Settings
Overview Destination address (MAC) FF-FF-FF-FF-FF-FF Broadcast [] Redundancy
Log Source address (MAC) 00-00-00-00-00-00 Select...
Network name [ethz C‘%)
EtherCAT I/O Mapping
(O Select network by MAC (Z) (@ Select network by name
EtherCAT IEC Objects
4 Distributed Clock Options
Status
Cycle time 4000 =TS
Information Sync offset 20 S %

[] Sync window monitoring

Sync window 1 S ps

Figure 4-3 Configuring EtherCAT Network Port
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4.4 Scanning devices

Before scanning devices, you need to log in the software first, then right click EtherCAT

Master in the device tree, and select Scan for Devices.

= @ Device (Servotronix-ARM-Uinux SM EtherC)
= B4 PLC Logic
= © Application
@9 Lbrary Manager
[8) PLC_PRG (PRG)
= @ Task Configuration
& EtherCAT_Task (IEC-Tasks)
= & MainTask (IEC-Tasks)

&) PLC_PRG
a T_Mastnr (ErhanCAT Maca

2 SoftMoton Gey ¥ €Ut
@& Copy
X Delete
Refactoring

&3 Properties...

> Add Folder...
Add Device...
Insert Device...

Scan for Devices...

Disable Device
Update Device...
" Edit Object

Edit Object With...

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Lttt s

pre Metrics

nt

@

£ Devices () POUS

3 Messages - Total 0 errof

Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

)

Figure 4-4 Automatic Scanning

In the pop-up interface, select all modules. Click Copy All Devices to Project, and the

corresponding modules will appear under EtherCAT Master after adding successfully.

4.5 Adding 402 Axis

Right click the servo, then Add SoftMotion CiA402 Axis

= 3 Unoted! -
Gener Address Additional
= @ Device (Servotronx-ARM-Unux SM EtherC) l - Etherca¥]
. Autolnc address , the
Bi AC Loge ———r Expert settings
= O Aspication EtherCAT address Optional
9 Lbxary Manager Startup Parameters
2) PLC_PRG (PRG) + Distributed Clock
= @ Task Configuration Log
© EtherCAT_Task (JEC-Tasks) Select DC OC-Synchron
o T
& ManTask (EC-Tasks) Ether AT 1O Mappng ————
& PC_PRG = P
= ) EtherCAT_Master (EtherCAT Master) o o "
BOHDE (BOHDE) (4 cur €
3 SotMoton General AXS @y Copy
X Delete
Refactoring B Synct
@ Properties.
© Add Folder.
Insert Device.
Disable Device
Update Device.
" Edit Object
Edit Object With
£dit 10 mapping
import meppings from CSV. frng(s). 3 messagets)
Export mappings to CSV. - [0 0error(s) | * 0 waming(s) [® 3 message(s) | X ¥
Add SoftMotion CiA402 Axis
Add SoftMotionLight CIA402 Axis P
v TR TR i
© Created task ‘EtherCAT_Task'

Figure 4-5 Adding 402 Axis
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4.6 Configuring axis parameters

Configure the motor resolution according to the actual motor parameters, and configure the

reduction ratio according to the actual needs.

- o i/n o = General Motor Type Scaling ®
= (@ Device (Servotronix-ARM-Linux SM EtherC) [ Invert direction
= 80 PLC Logic . - r
Scaling/Mapping @ Rotary % =
= © Appiication [16 10000 | increments <=> motor turns |1 J
[l Library Manager Commissioning O Linear  § motor turns <=> gear output turns 1
E] PLC_PRG (PRG;
:], —PRG (PRG) SM_Drive_ETC_GenericDSP402: 1/0 [1 gear output turns <=> units in application D
= 24 Task Configuration MaEping = . g
& EtherCAT_Task (IEC-Tasks) -
) SM_Drive_ETC_GenericDSP402: IEC Mapping
= & MainTask (IEC-Tasks) Objects
8] PLC_PRG Automatic mapping
= (@ EtherCAT_Master (EtherCAT Master) SETS Inputs:
= 4 BDHDE (BDHDE) (R Information Cycic object Object number ~ Address  Type A
W& Al (SM_Drive_GenericDSP402) status word (in.wStatusword)  16#6041:16#00 '%IW0' WINT'
2 SoftMotion General Axis Pool actual position (diActPosition) 16#6064:16#00 '%ID1' 'DINT'
actual velocity (diActVelocity) 16#606C:16#00 " -
actual torque (wActTorque) 16#6077:16#00  '%IW4' 'INT'
Modes of operation display (OP) 16#6061:16#00 '%IB10' 'SINT'
diaital inputs (in.dwDiaitallnputs) 16#60FD:16#00 " "
Touch Probe Status 16#60B9:16#00  '%IW6' 'UINT'
Touch Probe 1 risina edae 16#60BA:16#00  '%ID4' 'DINT' N
Outputs:
Cydic object Object number Address Type A
ControlWord (out.wControlWord) 16#6040:16#00 '%QWS' 'UINT
set position (diSetPosition) 16#607A:16#00  '%0D0' 'DINT'
set velocity (diSetVelocity) 16#60FF:16#00 '%0D1' 'DINT'
set torque (wSetTorque) 16#6071:16#00 'INT'
Modes of operation (OP) 16#6060:16#00 'SINT'

Figure 4-6 Configuring 402 Axis
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