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Danger! - Dangerous electrical voltage! 

• Disconnect the power supply of the device. 

• Ensure that devices cannot be accidentally 
retriggered. 

• Verify isolation from the supply. 

• Ground and short-circuit. 

• Cover or enclose any neighboring live parts. 

• Follow the installation instructions (IL) of the 
device concerned. 

• Only suitably qualified personnel in accordance 
with EN 50110-1/-2 (VDE 0105 part 100) may work 
on this device/system. 

• Before installation and before touching the 
device ensure that you are free of electrostatic 
charge. 

• The functional earth (FE, PES) must be connected 
to the protective earth (PE) or to the potential 
equalizing. 

• The system installer is responsible for 
implementing this connection. 

• Connecting cables and signal lines should be 
installed so that inductive or capacitive 
interference does not impair the functions. 

• Suitable safety hardware and software measures 
should be implemented so that a line or wire 
breakage on the signal side does not result in 
undefined states. 

• Fluctuations or deviations in the mains voltage 
from the nominal value must not exceed the 
tolerance limits specified in the technical data, 
otherwise functional failures and hazardous 
conditions cannot be ruled out. 

• Emergency power-off devices complying with 
IEC/EN 60204-1 must be effective in all operating 
modes. Unlatching the emergency power-off 
devices must not cause restart. 

• Built-in devices for enclosures or cabinets must 
only be run and operated in an installed state. 

• Wherever faults may cause damage to persons 
or property, external measures must be 
implemented to ensure a safe operating state in 
the event of a fault or malfunction (for example, 
by means of separate limit switches, mechanical 
interlocks, etc.). 

• The surfaces of the motor starters may become 

hot during operation.  

• The impermissible removal of the required cover, 
improper installation or incorrect operation of the 
motor or variable motor starter can cause the 
failure of the device and serious injury and/or 
material damage. 

• Comply with all applicable national accident 
prevention regulations (e.g. BGV A3) when 
working with energized motor starters. 

• The electrical installation must be carried out in 
accordance with the relevant regulations (e.g. 
cable cross-sections, fuse protections, 
protective conductor connection). 

• All transport, installation, commissioning and 
maintenance work may only be carried out by 
qualified personnel. 

• The work must be carried out by qualified 
personnel (in accordance with IEC 60364 or HD 
384 or DIN VDE 0100 and national accident 
prevention regulations). 

• Facilities in which motor starters are installed 
may have to be fitted with additional monitoring 
and protective devices in accordance with the 
applicable safety regulations, e. g. law on 
technical equipment, accident prevention 
regulations, etc. 

• Keep all covers and doors closed during 
operation. 

• When designing the machine, the user must 
incorporate mechanisms and measures that limit 
the consequences of a motor starter malfunction 
or failure (an increase in motor speed or the 
motor suddenly stopping) so as to prevent 
hazards to people and property, e. g.: Weitere 
unabhängige Einrichtungen zur Überwachung 
sicherheitsrelevanter Größen (Drehzahl, 

o Additional stand-alone devices for 
monitoring parameters that are relevant 
to safety (speed, travel, end positions, 
etc.). 

o Electrical and non-electrical safety 
devices (interlocks or mechanical locks) 
for mechanisms that protect the entire 
system. 

o Due to the possibility of there being 
capacitors that are still holding a 
charge, do not touch live device parts or 
terminals immediately after 
disconnecting the motor starters from 
the supply voltage. Heed the 
corresponding labels on the motor 
starter. 

 

  



 

Disclaimer of Warranties and Limitation of Liability 
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1 General 

This documentation explains how to set up EtherCAT communication between an EtherCAT capable 

BECKHOFF PLC and the EATON EMS2-...-SWD. 

The setting options via EtherCAT for the motor nominal current are explained below. 

Setting the motor protection is part of the acyclical data. 

Motor protection 1 (motor nominal current) 

• Motor protection 1 is the safety-oriented value. 

• Motor protection 1 always takes precedence over motor protection 2 even if both values are 

written by the PLC. 

• Motor protection 1 must always be confirmed (with software or by pressing the RESET button). 

To ensure the set value of motor protection 1 is applied, the RESET button must then be pressed or bit 2 

(RESM) must be activated within byte 0 of the cyclical output data. 

Motor protection 2 (motor nominal current) 

• The value of motor protection 2 must always be less than or equal to the value of motor 

protection 1. 

• Motor protection 2 does not need to be confirmed by a reset. 

The value can be set and applied without activation on the device and without software. 

Switching profiles requires advanced engineering knowledge! 

EMS2-…-SWD devices have five profiles. 

If you carry out a new initialisation process on the Gateway, the current values may change! 

→ Detailed information is provided in the instructions listed in the reference. 

2 Conditions when setting the motor protection 

The following conditions must be met when setting the motor protection and displaying the set value: 

• The device has a voltage supply (voltage via SWD or voltage to the terminals 1/L1, 3/L2, 5/L3). 

• There is no start signal on the terminals ON, L or R. 

• There are no errors. 

  



 
 

 

3 Changing EMS… to EMS2… 

 

①EMS2-…-SWD motor starter 
②SWD gateway (EU5C-SWD-…) 
③ Beckhoff PLC 
④ SmartWireDT 

 

To change the EMS... to the EMS2..., please proceed as follows: 

1. Turn off the PLC or switch to OFFLINE. 

2. Turn off the facility if necessary. 

3. Disconnect the motor, power and control cables and SWD plug from the EMS... 

4. Install EMS2…. 

5. Connect SWD plug to EMS2. 

6. Connect motor and mains to EMS2... 

7. Set the current (see chapter 4). 

8. Reconfigure Gateway/PLC, if necessary adapt PLC program. 

9. Ready to start. 

 
Caution! 
Before switching on, ensure that the motor cable is connected correctly.   

 

  



 

4 Power setting 

The EMS2-...-SWD device series no longer has a potentiometer! 

The motor current is only set via the software! 

The setting options via Twincat are shown below. 

4.1 Material requirements 

To realise the example communication between master (PLC) and variable frequency drive (slave), it is 

assumed that certain hardware and software components are available. The corresponding 

components are listed below: 

Required hardware components 

• PLC Beckhoff CPU with EtherCAT interface (e.g. C6920-0040) 

• EMS2-…-SWD 

• SWD Gateway EU5C-SWD-ETHERCAT 

• Ethernet cable (CAT-5 cable) 

Required software components 

• TwinCAT 3 

• Device description file (not absolutely necessary) 

  



 
 

 

4.2 TwinCAT 3 create sample project 

To create a new project, the menu item “New TwinCAT Project” must be selected after opening the 

TwinCAT 3 software. 

  

A storage name, the storage directory and the project name must then be entered in the “New Project” 

window. By clicking “OK”, the window closes and the new project is created. 

 

  



 

4.3 Creating a PLC project 

The figure below shows the TwinCAT 3 project environment. To configure a PLC, firstly the project sub-

item "PLC" must be selected on the left-hand side of the Explorer window. Right click on PLC to open a 

selection menu, then select “Add New Item”. 

 

Under “Add New Item”, you can choose between an empty and a standard PLC project. A standard 

project is selected for the sample program. Once a relevant name and the desired directory path have 

been entered, the configuration must be confirmed by clicking “Add”. This is how the PLC project is 

created. The PLC is not selected until later. 

 



 
 

 

4.4 Creating a Master 

In TwinCAT, the I/O menu item must be used to specify the devices to use for communication. To insert 

a Master, right-click on “Devices” under the "I/O" menu item. “Add New Item” must then be selected 

from the options displayed. The Insert Device window opens. 

  

  



 

Under the EtherCAT menu item, ”EtherCAT Master” must be selected and then confirmed with OK. In 

the TwinCAT project environment, the master can then be found under the I/ODevices-Device 1 

(EtherCAT) menu item. 

  

4.5 EU5C-SWD-ETHERCAT device description file 

Before adding the EMS2 as a slave, the device description file for the EU5C-SWD-ETHERCAT must be 

installed in TwinCAT 3. 

The corresponding XML can be inserted by clicking on the TWINCAT Select Item Import XML 

Description tab. 

 

 

  



 
 

 

4.6 Add Slave 

To add the slave, firstly right-click on device 1 (EtherCAT). The “Add New Item” selection item opens 

the “Insert EtherCAT Device” window. 

  

EU5C-SWD-ETHERCAT can now be selected in the “Insert EtherCAT Device” window. Click “OK” to 

confirm the selection. 

 



 

4.7 Project structure I/O 

EU5C-SWD-ETHERCAT is now added as a slave. In the below section of the TwinCAT project 

environment, it is located hierarchically below the master. 

 

4.8 Translating the configuration 

The set configuration is translated via the BUILDRebuild Solution tab. 

 

  



 
 

 

4.9 Activating the configuration 

To activate the configuration, “Activate Configuration” must firstly be clicked in the TwinCAT 3 project 

environment. The information windows that appear must be clicked on as shown below. 

 

 

 

 

 

 

After the configuration has been activated, you must log in to the PLC. To do so, click on “Log in” as 

shown below. 

 

Since there is no program on the PLC, the “TwinCAT PLC Control” window opens with the notification 

as shown below. Click “Yes” to load the project onto the PLC. 
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Click on the play icon to switch to online mode. 

 

The nominal current can now be set in the “Startup” tab 

• The numbering from 0 to 15 represents coded values. The current values can be found in 

Table 1 on the next page. 

• Then save and download the configuration 

• The “PWR” LED on the EMS2 motor starter flashes. The LEDs below indicate the value sent for 

the motor protection (see table below). 

• Press the set button on the front of the EMS2 motor starter. This leads the transmitted value to 

be accepted by the device (only for motor protection 1) 

• After this, the “PWR” LED lights up permanently 

  



 
 

 

Table 1:   Current input in the PLC 

SWD 
 

Codex  Setting value In [A] 

 
 

SWD ERR L R / ON  Ie = 3 A Ie = 9 A 

0 
 

0  0  0  0  0,18  1,5 

1 
 

0  0  0  1  0,30  2,0 

2 
 

0  0  1  0  0,44  2,5 

3 
 

0  0  1  1  0,60  3,0 

4 
 

0  1  0  0  0,68  3,5 

5 
 

0  1  0  1  0,88  4,0 

6 
 

0  1  1  0  1,0  4,5 

7 
 

0  1  1  1  1,1  5,0 

8 
 

1  0  0  0  1,2  5,5 

9 
 

1  0  0  1  1,5  6,0 

10 
 

1  0  1  0  1,6  6,5 

11 
 

1  0  1  1  1,9  7,0 

12 
 

1  1  0  0  2,1  7,5 

13 
 

1  1  0  1  2,4  8,0 

14 
 

1  1  1  0  2,7  8,5 

15 
 

1  1  1  1  3,0  9,0 

 

Examples for 3/9A: 

• Value 15 (F) + 02 = 3842 (decimal) 

 

 

5 Cross reference 

The EMS cross reference list for EMS2 can be found in the table below. 

EMS-SWD (Old) 
 

EMS SWD (old) Type Bits 
(0.1.2.3) 

 

EMS2-SWD (NEW)  EMS2 SWD Type Bits 
(0.1.2.3) 

EMS-DO-T-2,4-SWD 
 

0000 
 

EMS2-DO-T-3-SWD  0100 

EMS-RO-T-2,4-SWD 
 

0001 
 

EMS2-RO-T-3-SWD  0101 

EMS-DOS-T-2,4-SWD 
 

0010 
 

EMS2-DOS-T-3-SWD  0110 

EMS-ROS-T-2,4-SWD 
 

0011 
 

EMS2-ROS-T-3-SWD  0111 

EMS-DO-T-9-SWD 
 

0100 
 

EMS2-DO-T-9-SWD  1000 

EMS-RO-T-9-SWD 
 

0101 
 

EMS2-RO-T-9-SWD  1001 

EMS-DOS-T-9-SWD 
 

0110 
 

EMS2-DOS-T-9-SWD  1010 

EMS-ROS-T-9-SWD 
 

0111 
 

EMS2-ROS-T-9-SWD  1011 

  



 

6 Bit assignment cross-reference 

The bit assignment is shown below as an example. The SWD-Assist software can be used for support. 

EMS-…-SWD profile 5 

 

 EMS2-…-SWD Profile 5 
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