
 

Project Specification 

Document Number ESS-000xxxx 

Date March 15, 2018 

Revision V1-1 

 State Preliminary 
 

European Spallation Source ESS ERIC 
Visiting address: ESS, Tunavägen 24 

P.O. Box 176 
SE-221 00 Lund 

SWEDEN 

www.esss.se 

 

 

 

 

 

 

 
MC Standard Terminals Selection Levels 

Motion Control & Automation Group 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Specification 

Document Number ESS-0000961 

Date Sep 24, 2012March 15, 2018 

  

  
 

2(48) 

DOCUMENT REVISION HISTORY 

Revision Reason for revision Date 

v0-1 New Document, Draft 11. 08. 2017 

v0-2 Add EK1110 and EL9183 01. 12. 2017 

v1-0 Exchange EL9183 with EL9189. Add EL 2014  23. 01. 2018 

v1-1 Add description of power supply for encoders + use of i/o in 
motor terminals, add 4ax modularity in terminal layouts, add 
power concept 

15. 03. 2018 

 
List of Authors List of Reviewers List of Approvers 

Federico Rojas MCAG Thomas Gahl 

 



Project Specification 

Document Number ESS-0000961 

Date Sep 24, 2012March 15, 2018 

  

  
 

3(48) 

SUMMARY 

As part of the ESS MCAG standardization effort across all instrument projects, this document 
describes the EtherCAT terminals that are supported. In an attempt to cover all use cases and 
applications experts and in-kind partners were consulted. The selected supported EtherCAT 
terminals and their envisioned application are explained in this document. 
The selection of the terminals according to the previously selected motion components is 
done also in a level based approach. This also serves as a design guideline for motion 
solutions. Level 1 is the most recommended and desirable terminal to select. If your 
application cannot be controlled with the level 1 terminals, then level 2 terminals may be used 
and so on. The description of the levels is also shown in this document. If the application 
cannot be solved with the first two levels we ask to contact the MCAG to discuss further 
options and solutions. 
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LIST OF ABBREVIATIONS 

Abbreviation Definition 

ESS European Spallation Source 

MCA, MCAG Motion Control & Automation (Group) 

ICS Integrated Controls Systems Division 

DMSC Data Management & Software Centre 

NSS Neutron Scattering Systems 

EPICS Experimental Physics and Industrial Control System 

MCU Motion Control Unit 

E2H2C ESS Electronics Hardware Harmonisation Committee 
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1. STANDARD TERMINALS 

A project the size of ESS, with so many partners of different countries involved, represents a 
challenge in coordinating all the parties involved. To facilitate the communication and work, 
ESS MCAG is trying to standardizing as much as possible. Taking into account the best 
practice and experience of our in-kind partners, the MCAG selected and defined standard 
terminals for the MC electronics. 
This document describes the Beckhoff terminals (Beckhoff Automation GmbH & Co. KG, 
2017) that MCAG will support and a description of the purpose of each terminal. For the sake 
of simplicity for design and maintenance, MCAG proposes a modular approach with a 
standard setup of terminals in a modularity of 4 axes. 
However, the MCAG knows that every project is different and sometimes a specific terminal 
that is not described in this document might be required. 
This document and the levels are a guideline for design of applications. MCAG encourages to 
use mainly the components of level 1. If the specific application cannot be solved with level 1 
or 2, please inform and contact the MCAG to discuss further options. 
 
ESxxxx VERSION LIST  
 

Beckhoff terminal (ELxxxx) Has an ESxxxx version? 
5V PS in power contacts EL9505 YES 
Power supply and E-Bus refresher EL9410 YES 
2-channel DI 5V DC + timestamp EL1252-
0050 

5V DC-No, 24V DC-YES 

HD 8-channel DI 24V DC EL1808 NO 
4-channel analogue input EL3174-0002 NO 
HD 4-channel PT100 temperature sensor 
EL3214 

NO, but there is a 2 wire-connection type 
(ES3204) 

HD 16-channel DO 24V DC/0.5A EL2819 NO 
2-channel DO 24V DC/0.5A + timestamp 
EL2252 

YES 

2-channel SSI Absolute Encoder EL5002 YES 
HD Resolver EL7201 NO 
Incremental Encoder EL5101 YES 
HD BiSS-C Absolut Encoder EL5042 NO 
SinCos Encoder EL5021 YES 
HD 5-channel potentiometer measurement 
EL3255 

NO 

Stepper motor 8…50V/3.5Arms EL7047 NO 
HD Servo + resolver 8…50V DC/4.5Arms 
EL7211 

NO 

HD 2-channel incremental encoder 
simulation terminal EL2522 

YES 

4-channel analogue output -10…10V EL4134 YES 
 



Project Specification 

Document Number ESS-0000961 

Date Sep 24, 2012March 15, 2018 

  

  
 

8(48) 

2. CPU AND ETHERCAT COUPLER 

The configuration of terminals inside the electrical cabinet makes it necessary to have 
EtherCAT coupler beside the CPU. Depending on the requirements and number of axes, a 
number of CPU’s will be calculated. However, for every new row (DIN rail) an EtherCAT 
coupler will be needed at the beginning and a bus end cap at the end. 

2.1 CPU CXxxxx 

Two Beckhoff CPU models will be selected as MCU. A “low” performance CPU for 1 to 8 
axes and a “high” performance CPU for 9 up to 32 axes. The specific model of the Beckhoff 
CPU’s is still under evaluation. 

2.2 EtherCAT Coupler EK1100 

The EK1100 coupler connects EtherCAT with the EtherCAT terminals. One station consists 
of an EK1100 coupler, any number of EtherCAT terminals and a bus end terminal. The 
coupler converts the passing telegrams from Ethernet 100BASE-TX to E-bus signal 
representation. The coupler is connected to the network via the upper Ethernet interface. The 
lower RJ45 socket may be used to connect further EtherCAT devices in the same strand. In 
the EtherCAT network, the EK1100 coupler can be installed anywhere in the Ethernet signal 
transfer section  

2.3 EtherCAT extension EK1110 

Like the E-bus end terminal, the EK1110 EtherCAT extension is connected to the end of the 
EtherCAT terminal block. The terminal offers the option of connecting an Ethernet cable with 
RJ45 connector, thereby extending the EtherCAT strand electrically isolated by up to 100 m. 
In the EK1110 terminal, the E-bus signals are converted on the fly to 100BASE-TX Ethernet 
signal representation. Power supply to the EK1110 electronics is via the E-bus. No 
parameterization or configuration tasks are required. 
This terminal is needed at the end of the EtherCAT terminal block where the CPU is. It is 
used to continue the same EtherCAT network to other EtherCAT terminal blocks. 

2.4 License key terminal EL6070 

TwinCAT 3.1 enables management of TwinCAT licenses via the EL6070 EtherCAT terminal. 
The EL6070 is used as a hardware license key in the modular EtherCAT I/O system. Data 
transfer takes place via EtherCAT. 
For even more convenient handling of the TwinCAT 3.1 licensing, from hardware version 02 
the EL6070 license key terminal is equipped with a local data memory. The data memory is 
used for storing the TwinCAT 3.1 license files. It is not freely accessible and is managed by 
TwinCAT 3.1. 
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3. SYSTEM TERMINALS 

This section contains the terminals corresponding the change of power in the power contacts 
and the refreshing of the E-Bus. As a mean to separate motors with different power 
characteristics or power zones between the terminals an isolation terminal is also included.  

3.1 5V PS in power contacts EL9505 

The EL9505 power supply unit terminal generates an output voltage of 5 V DC from the 24 
V DC input voltage. The output voltage can be accessed at the terminal. The following 
EtherCAT terminals are also supplied with this voltage via the power contacts. The Power 
Bus is therefore changing from 24V to 5V. 
Immediately after the CPU and the non-axis related system I/Os a reduction of the power 
contacts from 24V to 5V is added. This reduction is necessary for the terminal that will read 
the 5V inputs from the timing system (EL1252-0050). This terminal has a 5V nominal voltage 
requirement. 

3.2 Power supply and E-Bus refresher EL9410 

The EL9410 refreshes the E-Bus and provides a monitoring of the 24V power supply voltage. 
Each terminal draws a certain amount of current from the E-bus. This current is fed into the 
E-bus by the relevant coupler’s power supply unit. In configurations with a large number of 
terminals it is possible to use the EL9410 in order to supply an extra 2 A to the E-bus. 
It also isolates the power bus left of the terminal and allows changes back to 24V Power Bus 
for the terminals ahead. This will provide the power for all the I/O’s that are located in that 
rail. 

3.3 HD 16-channel potential distribution terminal EL9189 

The potential distribution terminal EL9189 provides 16 terminal points with a potential and 
enables the voltage to be picked up without further bus terminal blocks or wiring. In 
combination with the 16 DO terminal we have now 16x 24V and 16x 0V for I/O’s. 

3.4 Bus end cap EL9011 

This is a cap to cover the E-bus contacts. Each assembly must be terminated at the right-hand 
end with an EL9011 bus end cap. 
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4. INPUT TERMINALS 

Different types of inputs are offered to cover all the possible requirements the instruments 
might have. All the supported digital and analogue input terminals are described in this 
section. 

4.1 Usage level of input terminals 

Levels Terminals 
Level 1 • Digital inputs 

• If synchronization is needed EL1252-
0050 

Level 2 • Analog inputs 
• For motors with PT100 EL3214 

 

4.2 Digital Inputs 

This section contains the description of the digital input terminals that MCAG supports. Each 
subsection includes a description of the envisioned usage of the terminals. 
4.2.1 2-channel DI 5V DC + timestamp EL1252-0050 

The EL1252-0050 digital input terminal acquires the fast binary control signals from the 
process level. The signals are furnished with a timestamp that identifies the time of the last 
edge change with a resolution of 1 ns. The integration of the MCU to the ESS timing system 
creates the need of having a 5V digital input with time stamping.  
This 2-channel digital input with timestamp enables signals to be traced exactly over time and 
synchronized with the distributed clocks across the system. This will be essential for 
applications that need to be synchronized with ESS pulse frequency or with other external 
signals.  
4.2.2 HD 8-channel DI 24V DC EL1808 

The EtherCAT terminal contains eight channels, consisting of a signal input and 24 V DC. 
For the EL1808 EtherCAT terminal, the reference ground for all inputs is the 0 V power 
contact. The wires can be connected without tools in the case of solid wires using a direct 
plug-in technique. 
An 8-channel terminal digital input is included for every two axes. The first 4 inputs are for 
one axis and the last four for another axis. The inputs are used for the limit switches and the 
home sensor, leaving one in put free in case it is needed. 
Input 1 is uses for the PLIM, input 2 for the MLIM and input 3 for the home sensor. Input 4 is 
left empty and following the same approach the next inputs will be used for the next axis. 
Input 5 PLIM, input 6 MLIM, input 7 home sensor and input 8 free. This means that for every 
two axes one 8-channel digital input terminal will be used. Solid wire: 0.08…1.5 mm²; 
stranded wire: 0.25…1.5 mm²; ferrule: 0.14…0.75 mm². 

4.3 Analogue Inputs 

Some sensors or external signals might come as an analogue input, to cover these possibilities 
we selected some terminals to allow these signals to be incorporated to the MCU. 
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4.3.1 4-channel analogue input EL3174-0002 

The EL3174-0002 analog input terminal has four individually programmable inputs. Signals 
in the range from -10/0 to +10 V or -20/0/+4 to +20 mA can be processed via each channel. 
Each channel should be set by the controller to U or I mode via CoE. The input voltage or 
current is digitized with a resolution of 16 bits, and is transmitted, electrically isolated, to the 
higher-level automation device. The four differential inputs are electrically isolated against 
each other and against the fieldbus (2,500 V DC). 
In case that a sensor or other application output is an analog type. This terminal can be 
programmed to accept from -10…10V or 4…20mA. 
4.3.2 HD 4-channel PT100 temperature sensor EL3214 

The EL3214 analog input terminal allows four resistance sensors to be connected directly. 
The EtherCAT terminal circuit can operate sensors using the 3-wire technique in a compact 
12 mm housing. A microprocessor handles linearization across the whole temperature range, 
which is freely selectable. The EtherCAT terminal’s standard settings are: resolution 0.1 °C. 
Sensor malfunctions such as broken wires are indicated by error LEDs. 
A 4-channel temperature sensor input PT100 is included. Some motors have a temperature 
sensor included or in some applications the temperature plays an important role, for these 
reasons the terminal is included. 
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5. OUTPUT TERMINALS 

The supported output terminals are explained in this section. With these digital output 
terminals is foreseen to cover all the needs of motion application of the instruments. 

5.1 Usage level of output terminals 

Levels Terminals 
Level 1 • Digital outputs 

• If synchronization is needed EL2252 
 

5.2 Digital Outputs 

This section contains the description of the digital outputs terminals that MCAG supports. 
Each subsection includes a description of the envisioned usage of the terminals 
5.2.1 HD 16-channel DO 24V DC/0.5A EL2819 

The EL2819 EtherCAT terminal has 16 digital output channels for the switching of 24 V 
loads up to 0.5 A. The integrated diagnostics can be evaluated by the controller and indicated 
by the LEDs. Over temperature and the lack of a voltage supply to the terminal are supplied 
as diagnostic information. Moreover, each of the channels can signal e.g. a short circuit. The 
switching state and any error of the output are indicated by the LED. Maintenance of the 
application is simplified by the diagnostic function. The power contacts are connected 
through; reference ground of the outputs is the 0 V power contact. 
The 16-channel digital output will be used for powering the limit switches and home sensors. 
Similar to the 8-channel digital input, one 16-channel digital output terminal will be used for 
every 4 axes. The first 4 for one axis, the next 4 for the other one and so on. Output 1 will 
power the limit switches and home sensor. The next three outputs might be used for a brake or 
other sensor related to the respective axis. Solid wire: 0.08…1.5 mm²; stranded wire: 
0.25…1.5 mm²; ferrule: 0.14…0.75 mm². 
5.2.2 HD 4-channel DO 24V DC/0.5A EL2014 

The EL2014 digital EtherCAT terminal connects the binary control signals from the 
automation device on to the actuators at the process level. It is suitable for the connection of 
four actuators in 1-wire technology. The EL2014 is protected against polarity reversal and 
processes load currents with outputs protected against overload and short-circuit. The 
integrated diagnostics can be evaluated in the controller and is indicated by the LEDs. Over 
temperature and the lack of a voltage supply to the terminal are supplied as diagnostic 
information. Beyond that each channel can among other things signal a short circuit 
individually. The output behavior of the channels in the case of a bus error can be 
parameterized. Maintenance of the application is simplified by the diagnostics. The power 
contacts are continuous; reference potential of the outputs is the 0 V power contact. The 
outputs are fed via the 24 V power contact. 
This terminal is intended to be use with the SSI encoder terminal (EL5002). The terminal can 
provide the power to 4 SSI encoders. 
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5.2.3 2-channel DO 24V DC/0.5A + timestamp EL2252 

The outputs are switched precisely synchronized with the transferred timestamp, which has a 
resolution of 10 ns. This technology enables output switching times to be specified precisely 
across the system. The distributed clocks are used for reference. In conjunction with the 
EL1252 (digital input terminal with timestamp), the EL2252 enables responses with 
equidistant time intervals, largely independent of the bus cycle time. 
For some applications, it will be necessary to time stamp events. For this reason, as a time 
stamped trigger signal a 2-channel digital output terminal is provided. 
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6. POSITION MEASUREMENT TERMINALS 

For assuring an accurate movement it is highly recommendable to have a position feedback. 
For this reason, we make available many types of feedback terminals to try to fulfil every 
possible application.   

6.1 Usage level of position measurement terminals 

Levels Terminals 
Level 1 • 2-channel SSI EL5002  

• Resolver EL7201 (radiation) 
Level 2 • Incremental Enc. RS422 EL5101 

• 2-channel BiSS-C EL5042 
Level 3 • SinCos EL5021 

• 5-channel potentiometer EL3255 
 
6.1.1 2-channel SSI Absolute Encoder EL5002 

2-channel SSI interface absolute encoder terminal. Various operating modes, transmission 
frequencies and bit widths can be permanently stored in a control register. 
The 24V/0.5A power supply for the encoder is provided by a digital output of the 4 DO 
terminal EL2014.  
 
6.1.2 Resolver EL7201 

In case of a resolver there is not a specific resolver terminal. However, the EL7201 
servomotor EtherCAT terminal, with integrated resolver interface, offers high servo 
performance in a very compact design. This terminal will be used as the resolver terminal, 
regardless if the motor is a stepper or servo. 
No DC power supply is needed for the resolver. 
 
6.1.3 Incremental Encoder EL5101 

Terminal for incremental encoders with differential inputs (RS422). A 32/16-bit counter with 
a quadrature decoder and a 32/16-bit latch for the zero pulse can be read, set or enabled. The 
gate input allows the counter to be halted. The counter state is taken over with a rising edge at 
the latch input. 
The 5V/0.5A output of the terminal card is used to power the encoder. 
 
6.1.4 HD 2-channel BiSS-C Absolut Encoder EL5042 

The 2-channel BiSS-C interface can be used for direct connection of BiSS-C encoders. As a 
master, the EL5042 sends the clock signal to the BiSS-C slave (encoder), which transmits the 
position data. Here a position value can be represented in the process image with up to 
64 bits, depending on the resolution of the connected sensor. 
The 2 x 5V or 9V output of the terminal card is used to power the encoder. In case of 24V 
power needs the supply for the encoder is provided by a digital output of the 4 DO terminal 
EL2014. 
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6.1.5 SinCos Encoder EL5021 

SinCos EtherCAT terminal serves as interface for the direct connection of a measuring sensor, 
e.g. a measuring probe with sinusoidal voltage output 1 VPP to the higher-level fieldbus. The 
measuring signal is processed, interpolated and made available as a 32-bit value.  
The 5V/0.5A output of the terminal card is used to power the encoder. 
 
6.1.6 HD 5-channel potentiometer measurement EL3255 

The EL3255 EtherCAT terminal enables potentiometers to be connected directly. A stabilized 
power supply in the terminal and the ratiometric measurement of the input voltage offer the 
preconditions for precise measurement. On account of its high sampling rate and together 
with potentiometer position encoders, the compact 5-channel EtherCAT terminal represents 
an economical position detector. 
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7. MOTOR DRIVE TERMINALS 

To cover all the possible applications and needs of the instruments regarding motion control, 
a variety of drivers for different motors are included. Following the standard for motion 
control components, here are some of the drivers that are included. 

7.1 Usage level of motor drive terminals 

Levels Terminals 
Level 1 • Stepper motor 8…50V <3.5Arms 

EL7047  
Level 2 • Technosoft EtherCAT drive >5A 

• AX5106 
Level 3 • Servo motors EL7211 

• External drive with pulse direction 
EL2522 

• Analog output -10…10V EL4134 
 
7.1.1 Stepper motor 8…50V/3.5Arms EL7047 

The EL7047 EtherCAT terminal is intended for stepper motors with medium performance 
range. The PWM output stages cover a wide range of voltages and currents. The voltage 
range of this terminal goes from 8 to 50V with a max. output current of 5Apeak.  
The encoder inputs of the terminal are not used, as they are only TTL inputs (no differential). 
The digital inputs are only used in very special cases for local machine protection purposes. 
 
7.1.2 EtherCAT stepper drives for high current motors 

Kuhnke, Technosoft (8 or 10 Arms), Elmo (3.5 or 7 Arms) 
 
7.1.3 Servo drive 100…480V AC/6A AX5106 

Digital Compact Servo Drive, 1-axis module ranging from 100 up to 480 V AC, with rated 
output current 6A and EtherCAT interface. The integrated control technology supports fast 
and highly dynamic positioning tasks. EtherCAT as a high-performance communication 
system enables ideal interfacing with PC-based control technology. 
 
7.1.4 HD Servo + resolver 8…50V DC/4.5Arms EL7211 

Similar to the EL7201 this servomotor EtherCAT terminal with integrated resolver interface 
offers high servo performance in a very compact design for motors ranging up to 4.5ARMS. 
The fast control technology, based on field-orientated current and PI speed control, supports 
fast and highly dynamic positioning tasks.  
 
7.1.5 HD Incremental encoder simulation terminal EL2522 

The EL2522 incremental encoder simulation terminal (pulse train) outputs a signal that is 
modulated via the frequency signal on two channels with four outputs. The signal can be used 
to control motor drivers or other signal receivers, which are controlled by single cycles. As 
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with the EL2521, the pulse sequence and pulse number can be directly specified via the 
process data in the frequency. For each channel the operating mode (frequency modulation, 
pulse/direction specification and incremental encoder simulation) can be selected. 
(2 axes) The special purpose motion control applications, are applications that the standard 
MCU will not be able to drive directly. These cases will normally use their own controller 
however, it is planned to still be able to control these actuators through a pulse/direction 
signal. To generate this pulse train, the terminal EL2522 will be used. 
 
7.1.6 4-channel analogue output -10…10V EL4134 

The EL4134 analog output terminal generates signals in the range between -10 and +10 V. 
The voltage is supplied to the process level with a resolution of 16 bits and is electrically 
isolated. The output channels of the EtherCAT terminal have a common ground potential. The 
EL4134 has four channels. The signal state of the EtherCAT terminal is indicated by light 
emitting diodes. 
Some external drivers (E.g. piezo drives) can be controlled with an analog output. For these 
cases an analog output form -10…10V is provided. 
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8. TERMINAL LAYOUT FOR N-AXES MOTION CONTROL UNIT 

Motion control units need to be well adapted to the requirements of the single application. 
They are typically composed of the different terminals providing the exact functionality for 
the single use case. In order to facilitate design and maintenance, we propose a modular 
approach with a standard setup of terminals for a dedicated number of axes. This leads to a 
modularity of 4 axes described below. 

8.1 Closed loop control with stepper motor + INC encoder 

8.1.1 Functionality per axis 

The functionalities per axis on the example of a closed-loop stepper motor control with 
incremental encoder: 
 

I/O Function Terminal 
Motor (A1, A2, B1, B2) Stepper motor EL7047  
Encoder (A, B, C, Latch) Not used EL7047 
Input E1, E2 Not used EL7047 
Encoder (A, A/, B, B/, C, C/) Differential encoder inputs EL5101 
Input G1, G2, I1 Not used EL5101 
Output UE, U0 5V, 0.5A power supply for encoder EL5101 
Digital Input 1 Limit Switch + (PLIM) EL1808 
Digital Input 2 Limit Switch – (MLIM) EL1808 
Digital Input 3 Home Switch EL1808 
Digital Input 4 GPI EL1808 
Digital Output 1 24V, 0.5A power supply for switches EL2819 
Digital Output 2 Brake, air pad, pneumatics valve EL2819 
Digital Output 3 GPO EL2819 
Digital Output 4 GPO EL2819 
0V  0V distribution bar (for outputs) EL9189 
 
 
8.1.2 Layout for 4 axes 
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8.2 Closed loop control with stepper motor + SSI encoder 

8.2.1 Functionality per axis 

The functionalities per axis on the example of a closed-loop stepper motor control with 
absolute SSI encoder: 
 

I/O Function Terminal 
Motor (A1, A2, B1, B2) Stepper motor EL7047  
Encoder (A, B, C, Latch) Not used EL7047 
Input E1, E2 Not used EL7047 
Encoder (D1+, D1-, CL1+, 
CL1- 

Differential encoder inputs EL5002 

Digital Output 1 24V, 0.5A power supply for encoder EL2014 
Digital Input 1 Limit Switch + (PLIM) EL1808 
Digital Input 2 Limit Switch – (MLIM) EL1808 
Digital Input 3 GPI EL1808 
Digital Input 4 GPI EL1808 
Digital Output 1 24V, 0.5A power supply for switches EL2819 
Digital Output 2 Brake, air pad, pneumatics valve EL2819 
Digital Output 3 GPO EL2819 
Digital Output 4 GPO EL2819 
0V  0V distribution bar (for outputs) EL9189 
 
 
8.2.2 Layout for 4 axes 

 
 
 
 
 

8.3 Closed loop control with stepper motor + BiSS C encoder 

8.3.1 Functionality per axis 

The functionalities per axis on the example of a closed-loop stepper motor control with 
absolute BiSS C encoder: 
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I/O Function Terminal 
Motor (A1, A2, B1, B2) Stepper motor EL7047  
Encoder (A, B, C, Latch) Not used EL7047 
Input E1, E2 Not used EL7047 
Encoder (Data1+, Data1-, 
Clock1+, Clock1-) 

Differential encoder inputs EL5042 

ENC supply, GND 5V or  9V, 0.25A power supply for 
encoder 

EL5042 

Digital Input 1 Limit Switch + (PLIM) EL1808 
Digital Input 2 Limit Switch – (MLIM) EL1808 
Digital Input 3 GPI EL1808 
Digital Input 4 GPI EL1808 
Digital Output 1 24V, 0.5A power supply for switches EL2819 
Digital Output 2 Brake, air pad, pneumatics valve EL2819 
Digital Output 3 GPO EL2819 
Digital Output 4 GPO EL2819 
0V  0V distribution bar (for outputs) EL9189 
 
8.3.2 Layout for 4 axes 

 
 

8.4 Power Concept and 16 Axes layout 

8.4.1 Power supplies 

An n-axes motion control unit will be supplied by a minimum of 3 power supplies: A 24V 
Control PS (C1) for the CPU, the system I/Os and any other 24V needs in the cabinet, another 
24V control PS (C2) for the E-Bus and the Power Bus of the Axes I/Os, the encoder terminals 
and the motor terminals and a 48V Motor PS (M1) for the motor supply in the motor 
terminals. 
Applications with a small number of axes can live with 2 power supplies only (C1 24V and 
M1 48V). 
 
8.4.2 5V power supply for fast digital inputs 

Fast input terminals need a 5V supply on the power bus. More details in 3.1. 
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8.4.3 Power refresh for E-Bus and Power Bus 

In the configuration below the power for E-Bus and the power contacts of the Power Bus 
needs to be refreshed roughly every16 axes with a new terminal EL9410.  
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APPENDIX A 

A.1  CPU’s CX5130 
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A.2  EtherCAT Coupler EK1100 
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A.3 License key terminal EL6070 
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A.4 5V PS in power contacts EL9505 
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A.5 Power supply and E-Bus refresher EL9410 
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A.6  HD 16-channel potential distribution terminal EL9189 
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A.7  Bus end cap EL9011 
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A.8 2-channel DI 5V DC + timestamp EL1252-0050 
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A.9 HD 8-channel DI 24V DC EL1808 
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A.10 4-channel analogue input EL3174-0002 
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A.11 HD 4-channel PT100 temperature sensor EL3214 
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A.12 HD 16-channel DO 24V DC/0.5A EL2819 
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A.13 4-channel DO 24V DC/0.5A EL2014 
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A.14 2-channel DO 24V DC/0.5A + timestamp EL2252 
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A.15 2-channel SSI Absolute Encoder EL5002 
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A.16 Resolver EL7201 
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A.17 Incremental Encoder EL5101 
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A.18 HD 2-channel BiSS-C Absolut Encoder EL5042 
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A.19 SinCos Encoder EL5021 
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A.20 HD 5-channel potentiometer measurement EL3255 
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A.21 Stepper motor 8…50V/3.5Arms EL7047  
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A.22 High current steppers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A.23 Servo drive 100…480V AC/6A AX5106 
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A.24 HD Servo + resolver 8…50V DC/4.5Arms EL7211 
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A.25 HD Incremental encoder simulation terminal EL2522 
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A.26 4-channel analogue output -10…10V EL4134 

 

 
 
 


