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CANopen

CX805x, CX8080

IR5232I
RS485

Embedded PC Embedded PC Embedded PC
for CANopen for CANopen for RS232/RS485
CX8050 CX8051 CX8080

CANopen (master)
only limited by memory
up to 1 Mbaud (automatic detection)

D-sub connector, 9-pin according to CANopen
specification, galvanically decoupled
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The CX8050 controller is equipped with a

CANopen master interface. Apart from offering
the CANopen master functionality, it can optional-
ly be used to support CAN layer 2 communication.

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition
K-bus 2 kByte IN/OUT,

E-bus only limited by memory

CE, UL

www.beckhoff.com/CX8050

CANopen (slave)
16 Tx/Rx PDOs + 3 virtual slaves
up to 1 Mbaud (automatic detection)

D-sub connector, 9-pin according to CANopen
specification, galvanically decoupled

| ﬁ i

The CANopen address is set via two rotary
selection switches. The CX8051 offers automatic
baud rate detection.

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition
K-bus 2 kByte IN/OUT,

E-bus only limited by memory

CE, UL

www.beckhoff.com/CX8051

serial communication
512 byte input and 512 byte output
300 baud...115 kbaud

D-sub socket, 9-pin,
1 x RS232, 1 x RS485

BECKHOFF
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The CX8080 has two serial interfaces: one with
RS232 and one with RS485 physics. Both serial
interfaces are on the D-sub socket. The interface
is not bound to a particular protocol and can be
expanded with the appropriate TwinCAT supple-
ments for the different serial communication
protocols.

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition
K-bus 2 kByte IN/OUT,

E-bus only limited by memory

CE, UL

www.beckhoff.com/CX8080

EtherCAT Terminals see page JELTIM, EtherCAT Box modules see page [T, Bus Terminals see page [EEIN

We reserve the right to make technical changes.
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Embedded PC

CX8090, CX8091

CX80xx | Embedded PCs with fieldbus interface

Ethernet

Embedded PC
for different
Ethernet protocols

BACnet/IP
OPC UA

Embedded PC
for BACnet/IP and OPC UA

CX8091

Protocol real-time Ethernet, ADS TCP, Modbus TCP, TCP/IP,
UDP/IP, EAP (EtherCAT Automation Protocol)

Max. number of protocol dependency

bytes fieldbus

Data transfer rates 100 Mbaud

Bus interface 2 x RJ45 (switched)

It supports protocols such as realtime Ethernet,
ADS UDP/TCP, Modbus TCP client/server or open
TCP/IP-UDP/IP communication.

1/0 connection E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition

Type/number of K-bus 2 kByte IN/OUT,

peripheral signals E-bus only limited by memory

Approvals CE, UL

Further information www.beckhoff.com/CX8090

l For availability status see Beckhoff website at: www.beckhoff.com/CX8000

BECKHOFF New Automation Technology
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BACnet/IP or OPC UA

100 Mbaud

2 x RJ45 (switched)

wn

It supports the BACnet/IP and
OPC UA protocols.

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition
K-bus 2 kByte IN/OUT,

E-bus only limited by memory

CE, UL

www.beckhoff.com/CX8091

We reserve the right to make technical changes.
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CX809x

SEercos

EtherNet/IP .
the automation bus

Embedded PC Embedded PC Embedded PC
for PROFINET RT for EtherNet/IP for SERCOS Il
CX8093 i Cx8095 i Cx8097
PROFINET RT device EtherNet/IP (slave) SERCOS I 1/0 profile
1,024 byte input and 1,024 byte output + 1 virtual slave
100 Mbaud 100 Mbaud 100 Mbaud
2 x RJ45 (switched) 2 x RJ45 (switched) 2 x RJ45 (switched)

The PROFINET interface is designed as a 2-port
switch for realisation of daisy-chain cabling.

The EtherNet/IP interface is designed as a 2-port
switch for realisation of daisy-chain cabling.

The CX8097 is a controller with a Sercos Il slave
interface. The Sercos Il interface can be freely
configured and the process image of the Sercos
interface can be individually adjusted.

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition

E-bus (EtherCAT Terminals) or K-bus
(Bus Terminals), automatic recognition

K-bus 2 kByte IN/OUT,
E-bus only limited by memory

K-bus 2 kByte IN/OUT,
E-bus only limited by memory

K-bus 2 kByte IN/OUT,
E-bus only limited by memory

CE, UL

CE, UL

CE, UL

www.beckhoff.com/CX8093

www.beckhoff.com/CX8095

www.beckhoff.com/CX8097

EtherCAT Terminals see page JELTIM, EtherCAT Box modules see page [T, Bus Terminals see page [EEIN

We reserve the right to make technical changes.
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Embedded PC

CX9000, CX9010 | Embedded PCs

System interface
DVI/USB connection

Battery compartment

Labelling area

BECKHOFF New Automation Technology

Ethernet connection
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K-bus or
E-bus interface

We reserve the right to make technical changes.



Application example

"“Headless” PLC system

—  PLC system without control panel
—  Windows CE 5 and TwinCAT 2 PLC

Components
— CPU CX9010-1001

Embedded PC

The CX9000 and CX9010 Embedded PCs
offer a compact and high-performance yet
cost-effective PLC and Motion Control system
for DIN rail installation. Within the Beckhoff
control world they are positioned between
the BX Bus Terminal Controller series and
the CX1010 Embedded PC.

The main feature of these units is
the energy-saving Intel®-IXP420 CPU with
XScale®technology and the Microsoft
Windows CE 5 operating system.

Two controllers with different processors
are available:
CX9010: Intel® IXP420, 533 MHz
CX9000: Intel® IXP420, 266 MHz

The CX9000 family requires no external
storage media — the device boots the oper-
ating system from the internal flash. The
CX9000/CX9010 Embedded PCs are passively
cooled and therefore do without rotating
components. As usual for the CX series, the
device features a modular mechanical design.
In its basic configuration, the compact device
only measures 58 x 100 x 91 mm.

A1
|
]

Ethernet

The CX9000/CX9010 controllers are available
in two versions: with K-bus for direct connec-
tion of Bus Terminals, and as an E-bus version
for direct connection of EtherCAT Terminals.
In the basic configuration, two RJ45 sockets
that are internally connected to an integrated
switch are available as interfaces. This simpli-
fies wiring of several CX9000/CX9010 within
a line topology. No separate switch hardware
is required. The two externally accessible
Ethernet ports are independent of the
EtherCAT interface, which is served by a
second MAC (Media Access Controller)
provided by the CPU.

Further interfaces may be added ex
works as required. If a screen display is
desired, this is realised by a CX90x0-N010 —
a combined DVI/VGA + 2 x USB 2.0 module.
The combination of DVI and USB enables all
types of Beckhoff Control Panels with DVI/
USB interface to be used. Touch functional-
ity is connected via USB. As further optional
interfaces, two RS232 modules or two RS422/
RS485 modules can be configured as — opto-

EtherCAT

decoupled — COM1 and COM2. Mass storage
devices, in the form of a Compact Flash card,
can be used with the aid of the CX9000-A001
module.

As with all Beckhoff controllers, program-
ming as an automation device takes place
using TwinCAT 2; the runtime environment
for PLC (CX9000/CX9010) and Motion Con-
trol (CX9010) is located on the device itself.
One of the two Ethernet interfaces is used as
programming interface.

Microsoft Windows CE 5 enables the
creation of fully graphic user programs,
which are able to satisfy high expectations
thanks to the graphics chip integrated in the
CX9000/CX9010. The result is a compact
Ethernet controller that enables short I/0
cycle times in conjunction with EtherCAT Ter-
minals and offers high-performance software
with Windows CE and TwinCAT 2.

" r EtherCAT
ﬁ e

The €X9000 and the CX9010 enable configuration of an IT line topology with subordinate EtherCAT devices.

» www.beckhoff.com/CX9000

We reserve the right to make technical changes.
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Embedded PC

CX900x-xx0x

.1 PowerLEDs .1 Power LEDs
Ethernet E-bus interface
connection |_(EtherCAT |__K-bus interface
(port1)____ Terminals) (Bus Terminals)
| Power supply | Power supply
Battery
compartment____,
Ethernet
connection
(port2)
Labelling
area___
CX900x-0x0x CX900x-1x0x

CX9000 | Basic CPU module

The CX9000 is a compact, DIN rail-mountable  ration. These interfaces are connected to an to Beckhoff Control Panels or standard
Ethernet controller with Intel® IXP420 with internal switch and offer a simple option for monitors with DVI or VGA input via the
XScale® technology and 266 MHz clock creating a line topology without the need DVI and USB interfaces. Devices such as
frequency. The connection for the Beckhoff for additional Ethernet switches. printer, scanner, mouse, keyboard, mass
I/0 systems is directly integrated in the CPU A memory medium in Compact Flash storage, etc. can be connected via the
module. The CX9000 is available in two basic ~ format | and Il is available as an optional USB 2.0 interfaces. The module CX9000-N030
versions: one version for Bus Terminals with module. The operating system is Microsoft offers two serial RS232 interfaces with a
K-bus, the other one for EtherCAT Terminals Windows CE 5. The TwinCAT 2 automation maximum transfer speed of 115 kbaud.
with E-bus. The CX9000 comprises the CPU, software transforms a CX9000 system into These two interfaces can be implemented
the internal flash memory with two con- a powerful PLC and Motion Control system as RS422/RS485, in which case they are
figuration options, the main memory (RAM) that can be operated with or without visu- identified as CX9000-N031.
(available in two different sizes), and NOVRAM alisation. Further system interfaces can be
as non-volatile memory. Two Ethernet RJ45 connected to the CPU module ex factory. The order identifier of the basic CPU module
interfaces are also part of the basic configu- The CX9000-N010 option can be connected is derived as follows:
CX900x-xx0x 0 = without TwinCAT
L1 = with TwinCAT 2 PLC runtime

0 = without DVI/USB

1 = with DVI/USB

0 = E-bus interface for EtherCAT Terminals

1 = K-bus interface for Bus Terminals

Internal memory extension
0 = 16 MB flash/64 MB RAM
1 =32 MB flash/128 MB RAM

Since not all combinations make sense, the table “Ordering information” contains
a breakdown of the permissible combinations.

BECKHOFF New Automation Technology We reserve the right to make technical changes.




Technical data

Processor

Flash memory

Internal main memory
Interfaces

Diagnostics LED

Clock

Operating system

Control software

1/0 connection

Power supply

NOVRAM

1/0-DPRAM

Current supply E-bus/K-bus
Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

Ordering information

CX9000-0000
C€X9000-0001
C€X9001-0000
€X9001-0001
CX9001-0100
C€X9001-0101
CX9000-1000
C€X9000-1001
CX9001-1000
C€X9001-1001
CX9001-1100
CX9001-1101

We reserve the right to make technical changes.

CX900x-xx0x

CX900x-0x0x CX900x-1x0x

266 MHz Intel® IXP420 with XScale® technology
16 MB flash (internal, optionally 32 MB)

64 MB RAM (internal, optionally 128 MB)

2 x RJ45 (Ethernet, internal switch), 10/100 Mbit/s
1 x power, 2 x LAN, 1 x /A, 1 x flash access
internal battery-backed clock for time and date (battery exchangeable)
Microsoft Windows CE 5
TwinCAT 2 CE PLC runtime
E-bus (EtherCAT Terminals)
24V DC (-15 %/+20 %)
128 kbytes

- 4 kbytes
2A

6 W (including the system interfaces CX9000-xxxx)

K-bus (Bus Terminals)

59 mm x 100 mm x 91 mm

approx. 250 g (without heat sink), approx. 375 g (with heat sink for variants with DVI/USB interface)
0...+55 °C/-25...485 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

1 x power, 2 x LAN, 1 x K-bus, 1 x flash access

IP 20

CE, UL

www.beckhoff.com/CX9000

16 MB flash 32 MB flash E-bus K-bus DVI/USB no TwinCAT TwinCAT 2
64 MB RAM 128 MB RAM PLC runtime
X - X - - X -

X - X - - - X

- X X - - X -

- X X - - - X

- X X - X X -

- X X - X - X

X - - X - X -

X - - X - - X

- X - X - X -

- X - X - - X

- X - X X X -

- X - X X - X

BECKHOFF New Automation Technology
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Embedded PC

CX9010-xx0x

1 Power LEDs 1 Power LEDs
Ethernet E-bus interface
connection |_(EtherCAT |_K-bus interface
(port 1) Terminals) (Bus Terminals)
| Power supply | Power supply
Battery
compartment_____,
Ethernet
connection
(port2
Labelling
area___
CX9010-0x0x CX9010-1x0x

CX9010 | Basic CPU module

The CX9010 is a compact, DIN rail-mountable  a simple option for creating a line topology monitors with DVI or VGA input via the DVI
Ethernet controller with Intel® IXP420 with without the need for additional Ethernet or USB interfaces. Devices such as printer,
XScale® technology and 533 MHz clock switches. scanner, mouse, keyboard, mass storage, etc.
frequency. The connection for the Beckhoff A memory medium in Compact Flash can be connected via the USB 2.0 interfaces.
I/0 systems is directly integrated in the CPU format I and Il is available as an optional The module CX9010-N030 offers two serial
module. The CX9010 is available in two basic ~ module. The operating system is Microsoft RS232 interfaces with a maximum transfer
versions: one version for Bus Terminals with Windows CE 5. The TwinCAT 2 automation speed of 115 kbaud. These two interfaces can
K-bus, the other one for EtherCAT Terminals software transforms a CX9010 system into be implemented as RS422/RS485, in which

with E-bus. The CX9010 comprises the CPU, a powerful PLC and Motion Control system case they are identified as CX9010-N031.
the internal flash memory, the main memory that can be operated with or without visu-

(RAM) and NOVRAM as non-volatile memory. alisation. Further system interfaces can be The order identifier of the basic CPU module
Two Ethernet RJ45 interfaces are also part connected to the CPU module ex factory. is derived as follows:
of the basic configuration. These interfaces The CX9010-N010 option can be connected

are connected to an internal switch and offer to Beckhoff Control Panels or standard

CX9010-xx0x 0 = without TwinCAT
L 11— with TwinCAT 2 PLC runtime
2 = with TwinCAT 2 PLC/NC runtime

0 = without DVI/USB
1 = with DVI/USB

0 = E-bus interface for EtherCAT Terminals

1 = K-bus interface for Bus Terminals

Since not all combinations make sense, the table “Ordering information” contains
a breakdown of the permissible combinations.

BECKHOFF New Automation Technology We reserve the right to make technical changes.



CX9010-xx0x

Technical data CX9010-0x0x CX9010-1x0x

Processor Intel® IXP420 with XScale® technology, clock frequency 533 MHz

Flash memory 32 MB Flash (internal, not expandable)

Internal main memory 128 MB RAM (internal, not expandable)

Interfaces 2 x RJ45 (Ethernet, internal switch), 10/100 Mbit/s

Diagnostics LED 1 x power, 2 x LAN, 1 x /A, 1 x flash access 1 x power, 2 x LAN, 1 x K-bus, 1 x flash access
Clock internal battery-backed clock for time and date (battery exchangeable)
Operating system Microsoft Windows CE 5

Control software TwinCAT 2 CE PLC runtime or TwinCAT 2 CE NC PTP runtime

1/0 connection E-bus (EtherCAT Terminals) K-bus (Bus Terminals)
Power supply 24V DC (-15 %/+20 %)

NOVRAM 128 kbytes

1/0-DPRAM - 4 kbytes
Current supply E-bus/K-bus 2A

Max. power loss 6.5 W (including the system interfaces CX9010-xxxx)

Dimensions (W x H x D) 59 mm x 100 mm x 91 mm

Weight approx. 250 g

Operating/storage temperature  0...+50 °C/-25...+85 °C

Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protection class IP 20

Approvals CE, UL

Further information www.beckhoff.com/CX9010

Ordering information E-bus K-bus DVI/USB no TwinCAT TwinCAT 2 TwinCAT 2
PLC runtime NC runtime

C€X9010-0000 X - - X - -
C€X9010-0001 X - - - X -
C€X9010-0002 X - - - X X
€X9010-0100 X - X X - -
C€X9010-0101 X - X - X -
€X9010-0102 X - X - X X
C€X9010-1000 - X - X - -
C€X9010-1001 - X - - X -
€X9010-1002 - X - - X X
C€X9010-1100 - X X X - -
€X9010-1101 - X X - X -
C€X9010-1102 - X X - X X

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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Embedded PC

CX90x0-A001/NOxx

Compact Flash
module

DVI/USB

interface

RS232

interface

RS422/RS485
interface

CX9000/CX9010-A001/NOxx | System interfaces

A number of optional interface modules are available for the CX9000/CX9010 Embedded PCs that can be connected to the basic module
ex factory. The system interfaces cannot be retrofitted or expanded in the field. They are supplied ex factory in the specified configuration
and cannot be separated from the CPU module. The power supply of the system interface modules is ensured via the internal bus.

The CX90x0-N010 option connects Beckhoff Control Panels or standard monitors with DVI or VGA input via the DVI or USB interfaces.
Devices such as printer, scanner, mouse, keyboard, etc. can be connected via the USB 2.0 interfaces. The CX90x0-N030 module offers two

4-port USB hub

additional serial RS232 interfaces with a maximum transmission speed of 115 kbaud. Alternatively, the two serial interfaces are also available
as RS422/RS485 signal types (CX90x0-N031). The CX90x0-N070 4-port USB hub extends the number of available USB 2.0 ports, whereby each
port can handle a load of max. 500 mA (however, not all four at the same time). In this way, a total of six USB interfaces per CX are available

to the user.

If additional mass storage is required, the CX90x0-A001 extension module provides a Compact Flash interface for type I or Il CF cards.
Unlike other system interfaces, this module can be upgraded in the field. Cards may only be inserted or removed when the system is switched off.

Technical data

Interfaces

Type of connection

Properties

Power supply

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class

Approvals

Further information

CX9000-A001 CX9000-N010 CX9000-N030 C€X9000-N031 CX9000-N070
CX9010-A001 CX9010-N010 CX9010-N030 CX9010-N031 CX9010-N070
Compact Flash 1xDVI+2xUSB2.0 1xCOM1T + 1x COM1 + 4xUSB 2.0
module (max. 500 mA 1 x COM2, 1x COM2,

per port) RS232 RS422/RS485
Compact Flash slot DVI-I 29-pin socket + 2 x D-sub plug, 2 x D-sub socket, 4 x USB ports
for type | + Il cards 2 USB ports type A 9-pin 9-pin type A

Compact Flash
mass storage

DVI-l interface
also carries out
VGA signals
(DVI-A)

max. baud rate

115 kbaud, cannot be
used simultaneously
with N031

via system bus (through power supply unit in the CX9000/CX9010)
19 mm x 100 mm x 51 mm

approx. 80 g

0...+55 °C/-25...+85 °C
95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4

IP 20
CE, UL

www.beckhoff.com/CX9000-A001

BECKHOFF New Automation Technology

max. baud rate

115 kbaud, cannot be
used simultaneously
with N030

max. baud rate

480 Mbit/s, max.
output current per port
500 mA, max. total
current 500 mA

We reserve the right to make technical changes.
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CX9020 | Embedded PCs

4 USB

2.0 interfaces

EL2809

FLIBSY

EL1B0?  ELIRS?

2 internally switched

Ethernet ports

DVI-D interface

Multi optional
interface

K-bus or

E-bus interface

Metal housing

» www.beckhoff.com/CX9020

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Embedded PC

Ethernet and
USB connection

DVI connection

Multi optional interface |}

(e.g. RS232, PROFIBUS,
CANopen)

CX9020 | Basic CPU module

The CX9020 is a compact, DIN rail-mountable
Ethernet control system with 1 GHz ARM
Cortex™-A8 CPU. The connection for the
Beckhoff 1/0 systems is directly integrated
into the CPU module. The unit offers auto-
matic bus system identification (K-bus or
E-bus) and independently switches in the
corresponding mode. The CX9020 comprises
the CPU with two microSD card slots, the
internal RAM and 128 kB NOVRAM as non-
volatile memory. The basic configuration also
includes two switched Ethernet RJ45 inter-

CX9020-011T

0 = operating system only/
optional TwinCAT 3

1 = with TwinCAT 2 PLC runtime

2 = with TwinCAT 2 PLC/NC runtime

BECKHOFF New Automation Technology

faces, four USB-2.0 interfaces and a DVI-D
interface. The RJ45 interfaces are connected
to an internal switch and offer a simple
option for creating a line topology without
the need for additional Ethernet switches.
The operating system is Microsoft Windows
Embedded Compact 7. TwinCAT 2 automation
software transforms a CX9020 system into
a powerful PLC and Motion Control system
that can be operated with or without visu-
alisation. Optionally, the unit can be ordered
with a fieldbus, serial or audio interface.

Optional interfaces:

+60°C
-25°C

Status LEDs

«— E-bus/K-bus interface

Battery compartment
(behind the flap)

2 X microSD

The extended operating temperature
range between -25 and +60 °C
enables application in climatically
demanding situations.

+60°C
-25°C

The order identifier of the basic CPU module
is derived as follows:

€X9020-N020 = audio interface

C€X9020-N030 = RS232, D-sub plug

€X9020-N031 = RS422/RS485, D-sub socket

CX9020-B110 = EtherCAT slave, EtherCAT IN and OUT (2 x RJ45)

C€X9020-M310 = PROFIBUS master, D-sub socket, 9-pin
€X9020-B310 = PROFIBUS slave, D-sub socket, 9-pin
€X9020-M510 = CANopen master, D-sub plug, 9-pin
€X9020-B510 = CANopen slave, D-sub plug, 9-pin
C€X9020-M930 = PROFINET RT, controller

CX9020-B930 = PROFINET RT, device, Ethernet (2 x RJ45 switch)
CX9020-B950 = EtherNet/IP slave, Ethernet (2 x RJ45 switch)

We reserve the right to make technical changes.




Technical data

Processor

C€X9020

ARM Cortex™-A8, 1 GHz (TC3: 30)

Flash memory

512 MB microSD (optionally expandable), 2 x microSD card slot

Internal main memory

1 GB DDR3 RAM

Persistent memory

128 KB NOVRAM integrated

Interfaces

2 x RJ45 (Ethernet, internal switch), 10/100 Mbit/s, DVI-D, 4 x USB 2.0, 1 x optional interface

Diagnostics LED

1 x power, 1 x TC status, 2 x flash access, 2 x bus status

Clock

internal battery-backed clock for time and date (battery exchangeable)

Operating system

Microsoft Windows Embedded Compact 7, English

Control software

TwinCAT 2 PLC runtime or TwinCAT 2 NC PTP runtime | TwinCAT 3, see price list TwinCAT 3

Power supply

24V DC (-15 %/+20 %)

Current supply E-bus/K-bus

2A

Max. power loss

5 W (including the system interfaces)

Dimensions (W x H x D)

84 mm x 99 mm x 91 mm

Weight approx. 590 g
Operating/storage temperature  -25...+60 °C/-40...+85 °C
Relative humidity 95 %, no condensation

Vibration/shock resistance

conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission

conforms to EN 61000-6-2/EN 61000-6-4

Protection class

IP 20

Approvals

CE, UL GL

TC3 performance class

economy plus (30); for further information on TwinCAT 3 see page

898

Further information

www.beckhoff.com/CX9020

Ordering information

€X9020-0110

optional TwinCAT 3

TwinCAT 2 PLC runtime

TwinCAT 2 NC PTP runtime

X

CX9020-0111

€X9020-0112

X

€X9020-U900

internal, capacitive 1-second UPS to ensure secure backup of persistent application data on the microSD card

We reserve the right to make technical changes.
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Embedded PC

CX1010 | Embedded PCs

Ethernet connection Compact Flash insert
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Labelling area

Power supply
Ejector module
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Micro- DVI/USB
phone
‘.,.:—_IIH— Ethernet
= IHE -
e Power

1 supply
CPU

{
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Application example multimedia system
with audio connection
—  multimedia system
(e.g. building automation)
- audio interface
—  Windows Embedded Standard 2009
(no TwinCAT)

Components

— CPU CX1010-0120
(DVI/USB, audio interface)

—  power supply CX1100-0001

Embedded PC

The basic CX1010 module is the basic device
of the CX family. With a 500 MHz Pentium®
MMX-compatible processor it offers aver-
age CPU performance. Depending on the
application the CX1010 can also be operated
in “headless” mode, i.e. without display and
keyboard. If local visualisation is required,
this can be implemented via a DVI (digital
video interface), to which all Beckhoff Con-
trol Panels and all commercially available
monitors with DVI input or VGA input can

be connected. The touch screen signal is read
via one of the two available USB interfaces.

The components

The individual system components are

modules with a width of 19 mm (single)

or 38 mm (double) that can be arranged in

series. The basic unit consists of a (CX1010)

CPU module and a power supply module

(CX1100-000x).

The CPU module is available in several

variants, e.g.:

— System interfaces: as an option, a DVI
and two USB interfaces can be added to
the existing Ethernet interface. Further
system interfaces for serial communica-
tion (2 x RS5232 or 2 x R5422/485) or
audio signals can be ordered separately.

— Operating system: There is a choice of
no operating system, Microsoft Windows
Embedded CE 6 or Microsoft Windows
Embedded Standard 2009.

» www.beckhoff.com/CX1010

We reserve the right to make technical changes.

— TwinCAT 2 software (pre-installed):
without a TwinCAT 2 system, with
TwinCAT 2 CE PLC or with TwinCAT 2
CE NC PTP, or with the associated full
version of the individual TwinCAT 2
levels for PLC and NC PTP

Power supply unit with integrated

1/0 interface

For the 24V DC power supply unit there

is a choice of four different versions:

— CX1100-0001: without I/0 interface

— CX1100-0002: with terminal bus
interface for Beckhoff Bus Terminals

—  CX1100-0003: with terminal bus
interface for Beckhoff Bus Terminals
and IP-Link interface for Beckhoff
Fieldbus Box modules

— (CX1100-0004: with terminal bus inter-
face for Beckhoff EtherCAT Terminals

All power supply variants have an illumi-

nated, low-glare LC-display with FSTN tech-

nology and two rows with 16 characters each

for displaying status messages. The applica-

tion programs can also use the display for

displaying application-specific texts. 8 kB of

non-volatile memory for remanent data are

also included.
The range of optional modules is

complemented by fieldbus connections

for PROFIBUS, CANopen, DeviceNet,

SERCOS interface and Lightbus, both

as master or slave versions.

PLC, Motion Control and visualisation
In combination with TwinCAT 2 automation
software, the CX1010 Embedded PC becomes
a powerful IEC 61131-3 PLC with up to

four user tasks. Additionally, Motion Control
tasks can also be executed. Depending on
the required cycle time, several servo axes
can be controlled. Even special functions such
as "flying saw”, “electronic gearbox” and
cam plate can be realised. Under Windows
Embedded CE 6, thanks to the real-time
capability of the operating system, user tasks
written in high-level languages can be pro-
cessed in real-time in parallel with TwinCAT 2.

Remote programming via Ethernet
The CX1010 units are programmed via a
laptop or a desktop PC that is connected
with the CX1010 via Ethernet (network or
crossover cable). The programs are developed
on the lap top with a standard TwinCAT 2
software license and then loaded into the
target device.

Operating systems

As with all x86-based CX devices, both
Windows Embedded Standard 2009 and
Windows Embedded CE 6 are available as the
operating system. The latter has the advan-
tages of faster boot up and lower license
costs. The Beckhoff OPC server for connec-
tion to SCADA packages is available for both
operating systems variants. The same applies
to the CX1010: easy visualisation and at the
same time real-time control on one system.

BECKHOFF New Automation Technology



Embedded PC

Ethernet connection

Battery compartment

Labelling area

Status LEDs

«— PC/104 interface

Ejector

CX1010 | Basic CPU module

The CX1010 CPU module is the basic module
of the CX system. It comprises the CPU and
the internal flash memory in two implemen-
tation levels and offers the option to operate
an additional memory medium in Compact
Flash format Il. An Ethernet interface is also
part of the basic configuration. All other CX
family components can be connected via the
PC/104 interface that is available on both
sides. The CPU module can be equipped with
different hardware and software options: the

Embedded PC interfaces for CX1010
see page [NEEEIN

BECKHOFF New Automation Technology

operating system can be Windows Embedded
CE 6 or Windows Embedded Standard 2009.
The basic configuration of the CX1010
includes a 128 MB Compact Flash card. The
TwinCAT 2 automation software transforms
a CX1010 system into a powerful PLC and
Motion Control system that can be operated
with or without visualisation. Further system
interfaces or fieldbus connections can be
added to the basic CPU module. The passive
cooling module is included in the scope of

CX1010-0xxx

Compact Flash insert

supply. The CPU module requires a CX1100
type power supply module.

The order identifier of the basic CPU module
is derived as follows:

0 = without TwinCAT
L 1= with TwinCAT 2 PLC runtime
2 = with TwinCAT 2 PLC/NC runtime

0 = without operating system
1 = operating system Windows Embedded CE 6
2 = operating system Windows Embedded Standard 2009

0 = CPU with Ethernet
1 = CPU with Ethernet + 2 x USB + DVI

Since not all combinations make sense, the table “Ordering information” contains
a breakdown of the permissible combinations.

We reserve the right to make technical changes.




Technical data

Processor

Flash memory

Internal main memory
Interfaces

Diagnostics LED
Expansion slot

Clock

Operating system
Control software
System bus

Power supply

Max. power loss
Dimensions (W x H x D)
Weight
Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

Ordering information

CX1010-0000
CX1010-0010
CX1010-0011
CX1010-0012
CX1010-0020
CX1010-0021
CX1010-0022
CX1010-0100
CX1010-0110
CX1010-0111
CX1010-0112
CX1010-0120
CX1010-0121
CX1010-0122

CX1010-0xxx

compatible with Pentium® MMX, clock frequency 500 MHz

128 MB Compact Flash card (optionally extendable)

256 MB DDR RAM (not expandable)

1 x RJ45 (Ethernet), 10/100 Mbit/s

1 x power, 1 x LAN speed, 1 x LAN activity, TC status, 1 x flash access

1 x Compact Flash type Il insert with ejector

internal battery-backed clock for time and date (battery exchangeable)

Microsoft Windows Embedded CE 6 or Microsoft Windows Embedded Standard 2009

TwinCAT 2 PLC runtime or TwinCAT 2 NC PTP runtime
16 bit ISA (PC/104)

via system bus (through CX1100-xxxx power supply modules)
8 W (including the system interfaces CX1010-NOxx)
58 mm x 120 mm x 91 mm

approx. 355 g

0...+50°C/-25...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP20

CE, UL

www.beckhoff.com/CX1010

DVI/USB Windows Embedded Windows Embedded TwinCAT 2 TwinCAT 2
CE6 Standard 2009 PLC runtime NC runtime
_ X _ _ _
_ X _ X _
- X - X X
—_ —_ X* —_ —_
—_ —_ X* X —_
- - x* X X
X _ _ _ _
X X - - -
X X - X -
X X - X X
X - x* - -
X - x* X -
X - x* X X

*CX1010 systems with Microsoft Embedded Standard 2009 require Compact Flash with a capacity of at least 2 GB (must be ordered separately).

We reserve the right to make technical changes.

BECKHOFF New Automation Technology
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Embedded PC

DVI/USB
interface

Audio
interface

RS232
interface

RS422/RS485
interface

Ethernet
interface

CX1010-NOxx | System interfaces

A number of optional interface modules are available for the basic CX1010 CPU module that can be installed ex factory. The CX1010-N010
option connects Beckhoff Control Panels or standard monitors with DVI or VGA input via the DVI or USB interfaces. Devices such as printer,
scanner, mouse, keyboard, mass storage, etc. can be connected via the USB 2.0 interfaces. Multimedia capability is realised via the CX1010-N020
audio interface. The modules CX1010-N030 and CX1010-N040 offer a total of four serial RS232 interfaces with a maximum transfer speed of
115 kbaud. These four interfaces can be implemented in pairs as RS422/RS485, in which case they are identified as CX1010-N031 and CX1010-
NO41 respectively. The system interfaces cannot be retrofitted or expanded in the field. They are supplied ex factory in the specified configuration
and cannot be separated from the CPU module. The internal PC/104 bus runs through the system interfaces, so that further CX components can
be connected. The power supply of the system interface modules is ensured via the internal PC/104 bus.

CX1010-N020 CX1010-N030 CX1010-N031 CX1010-N060

Technical data CX1010-N010

CX1010-N040

CX1010-N041

Interfaces

Type of connection

Properties

Power supply

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class

Approvals

Further information

1xDVI+2xUSB 2.0
(max. 500 mA

per port)

DVI-I 29-pin socket +
2 USB ports type A
DVI-l interface

also carries out VGA
signals (DVI-A)

Line IN, Line Mic IN,
Line OUT

1 x COM1+2, RS232,
1 x COM3+4, RS232
3.5 mm socket 2 x D-sub plug, 9-pin
for jack plug

max. baud rate

115 kbaud, cannot be
used simultaneously

with N031/N041

built-in PC beeper,
Line OUT output,
max. 200 mW,
suitable for ear-
phones

via system bus (through CX1100-xxxx power supply modules)
19 mm x 100 mm x 51 mm

approx. 80 g

0...+55 °C/-25...485 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP20

CE, UL

www.beckhoff.com/CX1010-N010

BECKHOFF New Automation Technology

1 x COM1+2, RS422/
RS485, 1 x COM3+4,
RS422/RS485

2 x D-sub socket, 9-pin

max. baud rate

115 kbaud, cannot be
used simultaneously
with NO30/N040

1 x Ethernet,
10/100 Mbit/s

1 x RJ45

max. baud rate

100 Mbit/s, max.

20 m cable length
CATS, cannot be used
simultaneously with
CX1100-0004

We reserve the right to make technical changes.
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Embedded PC

CX5000 | Embedded PC series
with Intel® Atom™ processor

LA S
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Ethernet and
USB connection

&6 40 00 $& 40 00 &0
- L - - e
Optional interface
(e.g. CANopen, EtherCAT, '

PROFINET, EtherNet/IP,
RS232/RS485)

Battery compartment
and Compact Flash K-bus or
DVI connection insert behind the flap E-bus interface

BECKHOFF New Automation Technology

We reserve the right to make technical changes.
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Embedded PC

C€X5020 with optional
PROFINET interfaces

The CX5000 series devices are DIN rail-
mountable, fanless Embedded PCs with
direct connection for Beckhoff Bus Terminals
or EtherCAT Terminals.

The housing concept of this series is
optimised for sturdiness and compactness;
the individual housing parts are made of
metal (magnesium). Apart from the electri-
cal advantages of better screening and ESD
protection, the user also benefits from the
weight-saving magnesium construction.

The 1/0 level can be implemented both
with Bus Terminals and with EtherCAT Termi-
nals. The connection of EtherCAT gives rise
to many different extension options. Further

master/slave fieldbus connections (PROFIBUS,

CANopen, DeviceNet) or communication
interfaces (RS232, RS422/RS485) and all
other signal types accessible via EtherCAT
can be directly connected as EtherCAT Ter-
minals.

C€X5020 with D-sub plug,
9-pin

Two independent Gigabit Ethernet ports
and four USB 2.0 interfaces are available.
A Beckhoff Control Panel or a commercially
available DVI monitor can be connected
to the DVI-D interface. Unlike the other CX
device families, the CX5000 series has no
option for expansion using attachable expan-
sion modules to the left. There is, however,
a factory-fitted option slot in the basic hous-
ing. For example, a serial port (RS232/RS422/
RS485) or a fieldbus connection with master
or slave function can be added here as an
optional interface as required. Particularly
worth mentioning is the function as an
EtherCAT slave, as a result of which the
CX5000 becomes a programmable local
controller within an EtherCAT network.

The operating system can be Windows
Embedded CE 6 or Windows Embedded

Standard 2009. An exchangeable, industrially-

compatible CF card, which can be accessed

CPU

Control Panel

» www.beckhoff.com/CX5000

We reserve the right to make technical changes.

Servo terminal with OCT
(One Cable Technology)

CX5020 with audio interface

behind a panel, is used as boot and storage
medium. The CF card serves as a substitute
for a hard disk; i.e. the operating system as
well as TwinCAT and user projects are stored
on it. This way, in the case of service, hard-
ware can be exchanged quickly or a software
update can be performed on site by simply
exchanging the CF card. The builtin capaci-
tive 1-second UPS ensures secure backup of
persistent application data on the CF card.
The date and time are buffered via a replace-
able battery.

TwinCAT automation software transforms
a CX5000 system into a powerful PLC and
Motion Control system that can be operated
with or without visualisation.

Application example: PLC and Motion Control
system with DVI/USB interface

—  PLC and Motion Control software

—  Control Panel connection via DVI/USB

—  Windows Embedded CE 6 and TwinCAT NC

Components

— CPU CX5020-0112

— display CP39xx

—  drive: EL7211-0010 servo terminal and
AM8131-wF1z motor

BECKHOFF New Automation Technology
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CX5010, CX5020

Ethernet and
USB connection

DVI connection

+60°C
-25°C

Status LEDs

«— E-bus/K-bus interface

Battery compartment
(behind the flap)

Optional interface
(e.g. RS232, PROFIBUS,
CANopen)

Compact Flash insert
(behind the flap)

BECKHOFF

CX5000 | Embedded PC series with Intel® Atom™ processor

The CX5010 and CX5020 are Embedded PCs
from the CX5000 series based on Intel®
Atom™ processors and differ only by the
CPU version. The CX5010 has a 1.1 GHz
Intel® Atom™ Z510 processor, while the
(X5020 has a 1.6 GHz Intel® Atom™ 7530
processor. Apart from the clock speed, the
two processors also differ by the fact that

the Z530 features hyperthreading technol- +60°c The extended operating temperature
ogy, i.e. it has two virtual CPU cores for more l'25°C range between -25 and +60 °C
effective execution of software. enables application in climatically
Depending on the installed TwinCAT demanding situations.
runtime environment, the CX5010/CX5020
can be used for the implementation of PLC
or PLC/Motion Control projects (with or
without visualisation).

The order identifier of the CX5000 devices is
derived as follows:

0= operating system only/optional TwinCAT 3
1 = with TwinCAT 2 PLC runtime
2 = with TwinCAT 2 NC PTP runtime

CX50x0-x1xx

0 = no operating system

1 = operating system Windows Embedded CE 6

2 = operating system Windows Embedded
Standard 2009

= E-bus interface for EtherCAT Terminals
= K-bus interface for Bus Terminals

= Intel® Atom™ processor 1.1 GHz
= Intel® Atom™ processor 1.6 GHz

[ =1T7Ta ol

Since not all combinations make sense, the table “Ordering information”
contains a breakdown of the permissible combinations.

Optional interfaces:

CX50x0-N020 = audio interface
CX50x0-N030 = RS232, D-sub plug
CX50x0-N031 = RS422/RS485, D-sub socket
CX50x0-M310 = PROFIBUS master, D-sub socket, 9-pin
CX50x0-B310 = PROFIBUS slave, D-sub socket, 9-pin
CX50x0-M510 = CANopen master, D-sub plug, 9-pin
CX50x0-B510 = CANopen slave, D-sub plug, 9-pin
CX50x0-M930 = PROFINET RT, controller
CX50x0-B930 = PROFINET RT, device,

Ethernet (2 x RJ45 switch)
CX50x0-B950 = EtherNet/IP slave,

Ethernet (2 x RJ45 switch)
CX50x0-B110 = EtherCAT slave, EtherCAT IN and OUT

(2 x RJ45)

CX1900-0204

CX1800-0400
CX1800-0401

BECKHOFF New Automation Technology

1 GB DDR2 RAM for CX5020, instead of 512 MB DDR2 RAM; pre-assembled ex factory
Microsoft Windows Embedded Standard 7 E instead of Windows Embedded Standard
Microsoft Windows Embedded Standard 7 P instead of Windows Embedded Standard

We reserve the right to make technical changes.



CX5010, CX5020

Processor

Flash memory

Internal main memory
Persistent memory
Interfaces

Diagnostics LED

Clock

Operating system

Control software

Power supply

Current supply E-bus/K-bus
Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

TC3 performance class
Further information

Ordering information

CX5010-0100
CX5010-0110
CX5010-0111
CX5010-0112
CX5010-0120
CX5010-0121
CX5010-0122
CX5010-1100
CX5010-1110
CX5010-1111
CX5010-1112
CX5010-1120
CX5010-1121
CX5010-1122
CX5020-0100
CX5020-0110
CX5020-0111
CX5020-0112
CX5020-0120
CX5020-0121
CX5020-0122
CX5020-1100
CX5020-1110
CX5020-1111
CX5020-1112
CX5020-1120
CX5020-1121
CX5020-1122

processor Intel® Atom™ 27510, 1.1 GHz clock frequency processor Intel® Atom™ 2530, 1.6 GHz clock frequency
(TC3: 40) (TC3: 40)

128 MB Compact Flash card (optionally extendable)

512 MB RAM (internal, not expandable) 512 MB RAM (optionally 1 GB installed ex factory)

integrated 1-second UPS (1 MB on Compact Flash card)

2 x RJ45, 10/100/1000 Mbit/s, DVI-D, 4 x USB 2.0, 1 x optional interface

1 x power, 1 x TC status, 1 x flash access, 2 x bus status

internal battery-backed clock for time and date (battery exchangeable)

Microsoft Windows Embedded CE 6 or Microsoft Windows Embedded Standard 2009
TwinCAT 2 PLC runtime or TwinCAT 2 NC PTP runtime | TwinCAT 3, see price list TwinCAT 3
24V DC (-15 %/+20 %)

2A

12 W (including the system interfaces) 12.5W (including the system interfaces)
100 mm x 106 mm x 92 mm

approx. 575 g

-25...+60 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP 20

CE, UL, Ex, GL

performance (40); for further information on TwinCAT 3 see page 898

www.beckhoff.com/CX5010

E-bus K-bus no Windows Windows optional TwinCAT 2 TwinCAT 2
operating Embedded Embedded TwinCAT3  PLC NC PTP
system CE6 Standard runtime runtime

2009

X - X - - - - -

X - - X - X - -

X - - X - - X -

X - - X - - X X

X - - - x* X - -

X - - - x* - X -

X - - - x* - X X

- X X _ - - _ -

- X - X - X - -

- X - X - - X -

- X - X - - X X

- X - - x* X - -

- X - - x* - X -

- X - - x* - X X

X - X - - - - -

X - - X - X - -

X - - X - - X -

X - - X - - X X

X - - - x* X - -

X - - - x* - X -

X - - - x* - X X

- X X - - - - -

- X - X - X - -

- X - X - - X -

- X - X - - X X

- X - - x* X - -

- X - - x* - X -

- X - - x* - X X

*CX50x0 systems with Microsoft Embedded Standard 2009 require Compact Flash with a capacity of at least 2 GB (must be ordered separately).

We reserve the right to make technical changes.
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CX5100 | Embedded PCs

2 Ethernet
ports

DVI-I
interface

T

Multi optional
interface

4 USB
2.0 interfaces
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Metal housing

K-bus or
E-bus interface

We reserve the right to make technical changes.
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Embedded PC

CX5120

The DIN-rail-mountable, fanless Embedded
PCs from the CX5100 series are equipped
with Intel® Atom™ multi-core processors.
The series encompasses three devices that
differ from each other by processor type,
RAM size and housing size. The new CX5100
PCs supplement the existing devices of the
CX5000 series which are equipped with pro-
cessors of the first Intel® Atom™ generation.
In direct comparison the new processors are
considerably more efficient: the out-of-order
architecture and the modern 22-nm techno-
logy enable higher clock rates combined with
reduced power losses.
- CX5120: Intel® Atom™ CPU,

1.46 GHz, 1 core
—  CX5130: Intel® Atom™ CPU,

1.75 GHz, 2 cores
—  CX5140: Intel® Atom™ CPU,

1.91 GHz, 4 cores
The CX5100 has a fixed number of system
interfaces, which in the basic version is
identical to previous CX5000 devices. Two
independent Gigabit Ethernet ports and four
USB 2.0 interfaces are available. To the DVI-I
interface either a Beckhoff Control Panel or
a commercially available DVI or VGA moni-
tor can be connected. Like the CX5000 the
CX5100 series has a compact design; a mod-
ular device with extension modules like in
the CX2000 series is not available. The option
interface of the CX5100 can be factory-fitted
with various interfaces depending on needs:

» www.beckhoff.com/CX5100

We reserve the right to make technical changes.

CX5130

e.g. with a serial port (RS232/RS422/RS485)
or a fieldbus connection for master or slave
function. If the EtherCAT Slave option is
selected, the CX5100 becomes a program-
mable, decentralised controller within an
EtherCAT network.

At I/0 level either Bus Terminals or
EtherCAT Terminals can be used. Like all
Embedded PCs of the second generation,
the CX5100 automatically recognises the 1/0
type that is plugged-in. With EtherCAT many
different extension options are available:
further master/slave fieldous connections
(PROFIBUS, CANopen, DeviceNet, etc.) and
communication interfaces (RS232, RS422/
RS485) as well as all other signal types
supported by EtherCAT can be directly con-
nected as EtherCAT Terminals.

The extended operating temperature
range between -25 and +60 °C enables
application in climatically demanding envi-
ronments.

The operating system is Windows Embed-
ded Standard 7 P, optionally in a 32-bit or
64-bit version. The boot and storage medium
is an interchangeable, industrially compat-
ible CFast card with a slot that is accessible
behind a cover. The CFast card serves as a
substitute for a hard disk; i.e. the operating
system as well as TwinCAT and user projects
are stored on it. Fast hardware exchange is
thus possible if service is required; a software
update can be performed simply by replacing

CX5140

the card on site. The built-in capacitive 1-sec-
ond UPS ensures secure backup of persistent
application data on the CFast card. Date and
time are buffered via a replaceable battery.

The new CX5100 Embedded PCs are
positioned in terms of both price and per-
formance below the CX2000 series with
multi-core-i CPU. If the machine and plant
programmer uses the CX5100 in combina-
tion with the TwinCAT 3 automation suite, he
now benefits from the availability of genuine
multi-core processors and the optimised
allocation of different program sections to
individual cores, even with Intel® Atom™-
based devices.

BECKHOFF New Automation Technology



Embedded PC

Ethernet and
USB connection— |

DVI connection

Optional interface |
(e.g. RS232, PROFIBUS,
CANopen)

+60°C
-25°C

Status LEDs

«— E-bus/K-bus interface

Battery compartment

(behind the flap)

CFast slot

(behind the flap)

CX5100 | Embedded PC series with Intel® Atom™ processor

CX5120, CX5130 and CX5140 are Embedded
PCs from the CX5100 series based on the
Intel® Atom™ multi-core processors. They
differ from one another in housing width and
CPU type. What is new is that the available
Atom™ CPUs now also introduce genuine
multi-core technology, extending up to quad-

core, into the compact Embedded PC segment.

Since the new devices are an extension of
the existing CX5000 series, they are equipped
with identical hardware interfaces. Two
independent Gigabit-capable Ethernet inter-
faces as well as four USB 2.0 and one DVI-I
interface are available. A multitude of further

connection options and gateway functions is
created by the multi-option interface, which
can be pre-equipped ex factory, as well as
the 1/0 level, which can optionally consist of
either E-Bus or K-Bus Terminals.

All devices in the series are character-
ised by low power consumption and fanless
design.

Depending on the installed TwinCAT
runtime environment, the CX5100 can be used
for implementing PLC or PLC/Motion Control
projects with or without visualisation. The
execution of Motion Control applications with
interpolating axis movements is also possible.

«60°c  The extended operating temperature
l-25°C range from -25 to +60 °C enables the

use of the CX5100 Embedded PCs in
climatically demanding environments.

Like the CX5000, the CX5100 series has

a compact design; a modular device with
extension modules like in the CX2000 series
is not available.

The order number for CX5100 units can be
derived as follows:

CX51x0-01xx
|

Since not all combinations make sense, the table “Ordering information”

0= operating system only/optional TwinCAT 3

1 = with TwinCAT 2 PLC runtime
2 = with TwinCAT 2 NC PTP runtime
3 = with TwinCAT 2 NC | runtime

0 = no operating system

2 = operating system Windows Embedded
Standard 7 P 32 bit

3 = operating system Windows Embedded
Standard 7 P 64 bit

2 = Intel® Atom™ processor 1.46 GHz, 1 core
3 = Intel® Atom™ processor 1.75 GHz, 2 cores
4 = Intel® Atom™ processor 1.91 GHz, 4 cores

contains a breakdown of the permissible combinations.

BECKHOFF New Automation Technology

Optional interfaces:

CX51x0-N020 = audio interface
CX51x0-N030 = RS232, D-sub plug
CX51x0-N031 = RS422/RS485, D-sub socket
CX51x0-M310 = PROFIBUS master, D-sub socket, 9-pin
CX51x0-B310 = PROFIBUS slave, D-sub socket, 9-pin
CX51x0-M510 = CANopen master, D-sub plug, 9-pin
CX51x0-B510 = CANopen slave, D-sub plug, 9-pin
CX51x0-M930 = PROFINET RT, controller
CX51x0-B930 = PROFINET RT, device,

Ethernet (2 x RJ45 switch)
CX51x0-B950 = EtherNet/IP slave,

Ethernet (2 x RJ45 switch)
CX51x0-B110 = EtherCAT slave, EtherCAT IN and OUT

(2 x RJ45)

We reserve the right to make technical changes.



Technical data

Processor

Flash memory

Internal main memory
Persistent memory
Interfaces

Diagnostics LED

Clock

Operating system

Control software

1/0 connection

Power supply

Current supply E-bus/K-bus
Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

TC3 performance class

Further information

CX5120 CX5130 CX5140

processor Intel® Atom™ E3815, processor Intel® Atom™ E3827, processor Intel® Atom™ E3845,
1.46 GHz, 1 core (TC3: 40) 1.75 GHz, 2 cores (TC3: 40) 1.91 GHz, 4 cores (TC3: 50)

slot for CFast card (card not included), slot for microSD card

2 GB DDR3 RAM (not expandable) 4 GB DDR3 RAM (not expandable) 4 GB DDR3 RAM (not expandable)

integrated 1-second UPS (1 MB on CFast card)

2 x RJ45, 10/100/1000 Mbit/s, DVI-I, 4 x USB 2.0, 1 x optional interface

1 x power, 1 x TC status, 1 x flash access, 2 x bus status

internal battery-backed clock for time and date (battery exchangeable)

Microsoft Windows Embedded Standard 7 P

TwinCAT 2 PLC runtime or TwinCAT 2 NC PTP runtime | TwinCAT 3, see price list TwinCAT 3
E-bus (EtherCAT Terminals) or K-bus (Bus Terminals), automatic recognition

24V DC (-15 %/+20 %)

2A

9W (including the system interfaces) 11 W (including the system interfaces) 12 W (including the system interfaces)
124 mm x 100 mm x 92 mm 142 mm x 100 mm x 92 mm 142 mm x 100 mm x 92 mm

approx. 860 g approx. 960 g approx. 960 g

-25...4+60 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4

Ordering information

CX5120-0100
CX5120-0120
CX5120-0121
CX5120-0122
CX5120-0123
CX5120-0130

Ordering information

CX5130-0100
CX5130-0120
CX5130-0121
CX5130-0122
CX5130-0123
CX5130-0130

Ordering information

CX5140-0100
CX5140-0120
CX5140-0121
CX5140-0122
CX5140-0123
CX5140-0130

We reserve the right to make technical changes.

IP 20

CE, UL

performance (40); for further performance (40); for further performance plus (50); for further
information on TwinCAT 3 information on TwinCAT 3 information on TwinCAT 3

see page see page see page
www.beckhoff.com/CX5100

no operating Windows Embedded Standard 7P optional TwinCAT 2 runtime

system 32 hit 64 bit TwinCAT 3 PLC NC PTP NCI
X _ _ _ _ _ _

- X - X - - -

- X - - X - -

- X - - - X -

- X - - - - X

_ - X X _ _ _
no operating Windows Embedded Standard 7P optional TwinCAT 2 runtime

system 32 bit 64 bit TwinCAT 3 PLC NC PTP NCI
X _ _ _ _ _ _

_ X _ X _ _ _

- X - - X - -

- X - - - X -

- X - - - - X

_ _ X X - _ -
no operating Windows Embedded Standard 7P optional TwinCAT 2 runtime

system 32 bit 64 bit TwinCAT 3 PLC NC PTP NCI
X _ - _ _ _ _

- X - X _ _ _

_ X _ _ X _ _

- X - - - X -

- X - - - - X

- - X X - - -
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CX1020, CX1030 | Embedded PCs

Ethernet con-
nection (port 1)

System interface
DVI/USB connection

BECHMWLI BETHHQ
BRCELETL R T T
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We reserve the right to make technical changes.



Embedded PC

CX1020

The CX1020 and CX1030 Embedded PCs
extend the CX product family by versions
with high CPU performance and enable

the direct connection of Bus Terminals and
EtherCAT Terminals. The CX1020 is equipped
with a 1 GHz Intel® Celeron® M CPU. It is
an energy-saving device that operates with
ultra-low core voltage and features low
thermal power dissipation of only 7 W TDP
(thermal design power). This means that a
fan can be dispensed with even in the small
form factor of the CX1020 Embedded PCs.
Since Compact Flash is used as the boot and
storage medium, the controller contains no
rotating media.

The CX1030 is equipped with a 1.8 GHz
Intel® Pentium® M processor. Apart from
the CPU and the fan cartridge required with
this level of CPU performance, neither the
hardware nor the software of the CX1030
differs from that of the CX1020. The high-
quality fan is supported by dual ball bear-
ings and mounted in a tray so that it can be
replaced in the field without tools or wiring,
if required. The fan speed is monitored and
can be queried via software. The combina-
tion of CX1030, EtherCAT and TwinCAT 2
enables very fast control processes in the
sub-millisecond range (eXtreme Fast Control
Technology).

The basic CPU modules come with two
RJ45 sockets, behind which there is an inte-
grated 3-port switch in order to enable the
construction of a line topology without addi-
tional switches.

» www.beckhoff.com/CX1020

We reserve the right to make technical changes.

CX1030

The components

The individual system components are
modules with a width of 19 mm (single)
or 38 mm (double) that can be arranged
in series. The basic unit consists of a CPU
module CX1020/CX1030 and a power
supply module (CX1100-00xx).

The range of modules is complement-
ed by fieldbus connections for PROFIBUS,
CANopen, DeviceNet, SERCOS interface and
Lightbus, both as master or slave versions.

Power supply unit with integrated

1/0 interface

For the 24V DC power supply unit there is

a choice of three or four different versions:

— CX1100-0001: without I/0 interface,
CX1020 only

— CX1100-00x2: with terminal bus
interface for Beckhoff Bus Terminals

—  CX1100-00x3: with terminal bus inter-
face for Beckhoff Bus Terminals and
IP-Link interface for Beckhoff Fieldbus
Box modules

— CX1100-00x4: with terminal bus inter-
face for Beckhoff EtherCAT Terminals

All power supply variants have an illumi-

nated, low-glare LC-display with FSTN tech-

nology and two rows with 16 characters each

for displaying status messages. The applica-

tion programs can also use the display for

displaying application-specific texts. 8 kB of

non-volatile memory for remanent data are

also included.

EtherCAT as a fast 1/0 system

The CX1020 and CX1030 Embedded PCs
were developed with a view towards opti-
mised interaction with EtherCAT. The use

of EtherCAT gives rise to several options for
connecting classic fieldbus systems to the
CX1020/CX1030: either as a CX1500 module
directly at the CPU or as an EtherCAT device
in terminal form. The PROFIBUS master is
available either as a CX1500-M310 or as a
EL6731 EtherCAT Terminal.

PLC, Motion Control, interpolation

and visualisation

As a DIN rail IPC and in conjunction with
TwinCAT 2 software from Beckhoff, the
CX1020/CX1030 offers the same functionality
as large Industrial PCs. In terms of PLC, up

to four virtual IEC 61131-3 CPUs can be pro-
grammed with up to four tasks each.

Moreover, all TwinCAT 2 functionalities

are available for Motion Control applications.
In theory, up to 256 axes can be controlled.
In addition to simple point-to-point move-
ments, more complex multi-axis functions
such as “electronic gearbox”, “cam plates”
and "flying saw” can be implemented.
Due to the higher-performance CPU in the
CX1020 and the CX1030, interpolating 3-D
path movements can also be implemented
and DIN 66025 programs executed.

In addition to real-time execution of
control tasks, the TwinCAT 2 real-time kernel
ensures that enough time remains for the
user interface (HMI), to communicate with
the real-time components via software inter-
faces such as ADS or OPC.

BECKHOFF New Automation Technology
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Ethernet connection (port 1),

Battery compartment

Ethernet connection (port2)

Labelling area

Status LEDs

« PC/104 interface

Compact Flash insert

Ejector

CX1020 | Basic CPU module

The basic CX1020 CPU module has a 1 GHz
Intel® CPU. The controller does not require a
fan or other rotating components. In addition
to the CPU and the chipset, the CX1020 mod-
ule also contains the main memory, which

is available in different sizes. The controller
boots from the Compact Flash.

The basic configuration of the CX1020
includes a 128 MB Compact Flash card and
two Ethernet RJ45 interfaces. These interfaces
are connected to an internal switch and offer
a simple option for creating a line topology
without the need for additional Ethernet
switches. All other CX family components can
be connected via the PC/104 interface that is
available on both sides. The passive cooling

Embedded PC interfaces for CX10x0
see page [EEEIN

BECKHOFF New Automation Technology

module is included in the scope of supply. The
operating system can be Windows Embedded
CE 6 or Windows Embedded Standard 2009.
The TwinCAT 2 automation software transforms
a €X1020 system into a powerful PLC and
Motion Control system that can be operated
with or without visualisation. In contrast to the
CX1010, the CX1020 can also be used for inter-
polating axis movements with TwinCAT 2 NC I.

Further system interfaces or fieldbus con-
nections can be added to the basic CPU mod-
ule. The CPU module requires a CX1100 type
power supply module. All CX1500 fieldbus
modules and all CX1100 power supplies from
the CX series can be used in combination
with the €X1020.

CX1020-0xxx

The Embedded PC CX1020 is also available
as the ordering option CX1900-0320 with
zero second level cache. Instead of the 1 GHz
processor with 512 kB second level cache
(L2), a less expensive variant of the processor
without a second level cache (L2 = 0 kB) is
used. Since the CX1900-0320 has the same
855GME chipset as the CX1020, none of

the basic characteristics of the CX1020 are
changed, apart from the slightly lower CPU
power.

The order identifier of the basic CPU module
is derived as follows:

0 = without TwinCAT

1 = with TwinCAT 2 PLC runtime

2 = with TwinCAT 2 PLC/NC runtime
3 = with TwinCAT 2 PLC/NC | runtime

0 = without operating system
1 = operating system Windows Embedded CE 6
2 = operating system Windows Embedded Standard 2009

0 = CPU with 2 Ethernet ports
1 = CPU with 2 Ethernet ports + 2 x USB + DVI

Since not all combinations make sense, the table “Ordering information” contains
a breakdown of the permissible combinations.

We reserve the right to make technical changes.



Technical data

Processor

Flash memory

Internal main memory
Interfaces

Diagnostics LED
Expansion slot

Clock

Operating system
Control software
System bus

Power supply

Max. power loss
Dimensions (W x H x D)
Weight
Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

Ordering information

CX1020-0000
CX1020-0010
CX1020-0011
CX1020-0012
CX1020-0013
CX1020-0100
CX1020-0110
C€X1020-0111
C€X1020-0112
CX1020-0113
CX1020-0020
C€X1020-0021
CX1020-0022
CX1020-0023
C€X1020-0120
C€X1020-0121
€X1020-0122
€X1020-0123

CX1900-0320
CX1900-0120

CX1020-0xxx

Intel® Celeron® M ULV, 1 GHz clock frequency

128 MB Compact Flash card (optionally extendable)

256 MB DDR RAM (expandable to 512 MB, 1 GB)

2 x RJ45 (Ethernet, internal switch)

1 x power, 2 x LAN link/activity, TC status, 1 x flash access

1 x Compact Flash type I+l insert with eject mechanism
internal battery-backed clock for time and date (battery exchangeable)
Microsoft Windows Embedded CE 6 or Microsoft Windows Embedded Standard 2009
TwinCAT 2 PLC runtime, NC PTP runtime, NC | runtime

16 bit ISA (PC/104)

via system bus (through CX1100-xxxx power supply modules)
11 W (including CX1020-NOxx system interfaces)

96 mm x 112 mm x 99 mm

approx. 550 g

0...+50 °C/-25...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP 20

CE, UL

www.beckhoff.com/CX1020

DVI/USB no Windows Windows no TwinCAT TwinCAT2  TwinCAT 2  TwinCAT 2
operating  Embedded Embedded PLC NC NCI
system CE6 Standard runtime runtime runtime

2009

- X - - X - - -

- _ X - X - - -

- _ X - _ X - _

- - X - - X X -

- - X - - X X X

X X - - X - - -

X - X - X - - -

X - X - - X - -

X - X - - X X -

X - X - - X X X

—_ —_ —_ X* X _ —_ —_

—_ —_ _ X* —_ X —_ —_

- - - x* - X X -

- - - x* - X X X

X - - x* X - - -

X - - X* - X - -

X - - x* - X X -

X - - x* - X X X

option for basic CPU module: Intel® Celeron® M processor 1 GHz, zero second level cache

“Active cooling”: factory conversion of the CX1020 CPU module for active cooling in order to enable flexible installation

positions (see documentation). Active cooling takes place via a fan cartridge. This option requires the use of a power

supply unit type CX1100-001x.

*CX1020 systems with Microsoft Embedded Standard require Compact Flash with a capacity of at least 2 GB (must be ordered separately).

We reserve the right to make technical changes.

BECKHOFF New Automation Technology
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Ethernet connection (port 1),

Battery compartment

Ethernet connection (port2)

Labelling area

Status LEDs

« PC/104 interface

Compact Flash insert

Ejector

CX1030 | Basic CPU module

The CX1030 basic CPU module offers
Pentium® M power on the DIN rail. The
CX1030 has a 1.8 GHz Intel® Pentium® M
CPU.The CPU is cooled via the cooling
module and an easily exchangeable fan
cartridge located on the underside of the
housing. The fan speed can be read via soft-
ware and can therefore be monitored.

In addition to the CPU and the chip-
set, the CX1030 module also contains the
RAM, which is available in different sizes.
The controller boots from the Compact
Flash. The basic configuration of the CX1030
includes a 128 MB Compact Flash card and

Embedded PC interfaces for CX10x0
see page [EEEIN

BECKHOFF New Automation Technology

two Ethernet RJ45 interfaces. These are
connected to an internal switch and offer a
simple option for creating a line topology
without the need for additional Ethernet
Switches. All other CX family components can
be connected via the PC/104 interface that is
available on both sides. The passive cooling
module is included in the scope of supply.
The operating system can be Windows
Embedded CE 6 or Windows Embedded
Standard 2009. The TwinCAT 2 automation
software transforms a CX1030 system into
a powerful PLC and Motion Control system
that can be used with or without visualisa-

CX1030-0xxx

«— Cartridge

tion. In contrast to the CX1010, the CX1030
can also be used for interpolating axis move-
ments with TwinCAT 2 NC I.

Further system interfaces or fieldbus
connections can be added to the basic CPU
module. The CPU module requires a CX1100-
001x type power supply module. All CX1500
fieldbus modules and all CX1100-001x power
supply units from the CX series can be used
in combination with the CX1030.

The order identifier of the basic CPU module
is derived as follows:

0 = without TwinCAT

1 = with TwinCAT 2 PLC runtime

2 = with TwinCAT 2 PLC/NC runtime
3 = with TwinCAT 2 PLC/NC | runtime

0 = without operating system
1 = operating system Windows Embedded CE 6
2 = operating system Windows Embedded Standard 2009

0 = CPU with 2 Ethernet ports
1 = CPU with 2 Ethernet ports + 2 x USB + DVI

Since not all combinations make sense, the table “Ordering information” contains
a breakdown of the permissible combinations.

We reserve the right to make technical changes.




Processor Intel® Pentium® M, 1.8 GHz clock frequency

Flash memory 128 MB Compact Flash card (optionally extendable)

Internal main memory 256 MB DDR RAM (expandable to 512 MB, 1 GB)

Interfaces 2 x RJ45 (Ethernet, internal switch), 10/100 Mbit/s

Cooling cooling module + fan cartridge featuring speed control with double ball bearing fans, easily replaceable

Diagnostics LED 1 x power, 2 x LAN link/activity, TC status, 1 x flash access

Expansion slot 1 x Compact Flash type I+l insert with eject mechanism

Clock internal battery-backed clock for time and date (battery exchangeable)

Operating system Microsoft Windows Embedded CE 6 or Microsoft Windows Embedded Standard 2009

Control software TwinCAT 2 PLC runtime, NC PTP runtime, NC | runtime

System bus 16 bit ISA (PC/104)

Power supply via system bus (through CX1100-0012 [K-bus], CX1100-0013 [K-bus, IP-Link], CX1100-014 [E-bus] power supply module)

Max. power loss 32 W (including CX1030-NOxx system interfaces)

Dimensions (W x H x D) 96 mm x 112 mm x 99 mm

Weight approx. 580 g

Operating/storage temperature  0...+50 °C/-25...+85 °C

Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protection class IP 20

Approvals CE, UL

Further information www.beckhoff.com/CX1030

Ordering information DVI/USB no Windows Windows no TwinCAT TwinCAT2  TwinCAT 2  TwinCAT 2
operating Embedded Embedded PLC NC NCI
system CE6 Standard runtime runtime runtime

2009

C€X1030-0000 - X - - X - - -

C€X1030-0010 - - X - X - - -

CX1030-0011 - - X - - X - -

CX1030-0012 - - X - - X X -

CX1030-0013 - - X - - X X X

CX1030-0100 X X - - X - - -

CX1030-0110 X - X - X - - -

CX1030-0111 X - X - - X - -

CX1030-0112 X - X - - X X -

CX1030-0113 X - X - - X X X

C€X1030-0020 - - - x* X - - -

CX1030-0021 - - - x* - X - -

CX1030-0022 - - - x* - X X -

CX1030-0023 - - - X* - X X X

C€X1030-0120 X - - X* X - - -

C€X1030-0121 X - - x* - X - -

C€X1030-0122 X - - x* - X X -

CX1030-0123 X - - x* - X X X

*CX1030 systems with Microsoft Embedded Standard 2009 require Compact Flash with a capacity of at least 2 GB (must be ordered separately).

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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DVI/USB
interface

Audio
interface

CX1020-NOxx | System interfaces

A number of optional interface modules are available for the basic CX1020 CPU module that can be installed ex factory. The CX1020-N010
option connects Beckhoff Control Panels or standard monitors with DVI or VGA input via the DVI or USB interfaces. Devices such as printer,
scanner, mouse, keyboard, mass storage, etc. can be connected via the USB 2.0 interfaces. Multimedia capability is realised via the CX1020-N020
audio interface. The modules CX1020-N030 and CX1020-N040 offer a total of four serial RS232 interfaces with a maximum transfer speed of
115 kbaud. These four interfaces can be implemented in pairs as RS422/RS485, in which case they are identified as CX1020-N031 and CX1020-
NO41 respectively. The system interfaces cannot be retrofitted or expanded in the field. They are supplied ex factory in the specified configuration
and cannot be separated from the CPU module. The internal PC/104 bus runs through the system interfaces, so that further CX components can
be connected. The power supply of the system interface modules is ensured via the internal PC/104 bus.

RS232
interface

RS422/RS485
interface

Ethernet
interface

CX1020-N020 CX1020-N030 CX1020-N031 CX1020-N060

Technical data CX1020-N010

CX1020-N040

CX1020-N041

Interfaces

Type of connection

Properties

Power supply

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class

Approvals

Further information

1xDVI+2xUSB 2.0
(max. 500 mA per
port)

DVI-I 29-pin socket +
2 USB ports type A
DVI-I interface

also carries out

VGA signals (DVI-A)

Line IN, Line Mic IN,
Line OUT

1 x COM1+2, RS232,
1 x COM3+4, RS232
3.5 mm socket 2 x D-sub plug, 9-pin
for jack plug

max. baud rate

115 kbaud, cannot be
used simultaneously

with N031/N041

built-in PC beeper,
Line OUT output,
max. 200 mW,
suitable for ear-
phones

via system bus (through CX1100-xxxx power supply modules)
19 mm x 100 mm x 51 mm

approx. 80 g

0...+55 °C/-25...485 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP20

CE, UL

www.beckhoff.com/CX1020-N010

BECKHOFF New Automation Technology

1 x COM1+2, RS422/
RS485, 1 x COM3+4,
RS422/RS485

2 x D-sub socket, 9-pin

max. baud rate

115 kbaud, cannot be
used simultaneously
with NO30/N040

1 x Ethernet,
10/100 Mbit/s

1 x RJ45

max. baud rate

100 Mbit/s, max.

20 m cable length
CATS, cannot be used
simultaneously with
CX1100-0004

We reserve the right to make technical changes.



DVI/USB
interface

Audio
interface

RS232

interface

CX1030-NOxx | System interfaces

RS422/RS485
interface

Ethernet
interface

A number of optional interface modules are available for the basic CX1030 CPU module that can be installed ex factory. The CX1030-N010
option connects Beckhoff Control Panels or standard monitors with DVI or VGA input via the DVI or USB interfaces. Devices such as printer,

scanner, mouse, keyboard, mass storage, etc. can be connected via the USB 2.0 interfaces. Multimedia capability is realised via the CX1030-N020

audio interface. The modules CX1030-N030 and CX1030-N040 offer a total of four serial RS232 interfaces with a maximum transfer speed of
115 kbaud. These four interfaces can be implemented in pairs as RS422/RS485, in which case they are identified as CX1030-N031 and CX1030-
NO41 respectively. The system interfaces cannot be retrofitted or expanded in the field. They are supplied ex factory in the specified configuration
and cannot be separated from the CPU module. The internal PC/104 bus runs through the system interfaces, so that further CX components can
be connected. The power supply of the system interface modules is ensured via the internal PC/104 bus.

Technical data

Interfaces

Type of connection

Properties

Power supply

Dimensions (W x H x D)

Weight

Operating/storage temperature

Relative humidity

Vibration/shock resistance
EMC immunity/emission

Protection class
Approvals
Further information

We reserve the right to make technical changes.

CX1030-N010

CX1030-N020

CX1030-N030
CX1030-N040

CX1030-N031
CX1030-N041

CX1030-N060

1xDVI+2xUSB 2.0
(max. 500 mA

per port)

DVI-I 29-pin socket +
2 USB ports type A
DVI-l interface

also carries out

VGA signals (DVI-A)

Line IN, Line Mic IN,
Line OUT

3.5 mm socket
for jack plug
built-in PC beeper,
Line OUT output,
max. 200 mW,
suitable for ear-
phones

1 x COM1+2, RS232,
1 x COM3+4, RS232

2 x D-sub plug, 9-pin

max. baud rate

115 kbaud, cannot be
used simultaneously
with N031/N041

via system bus (through CX1100-xxxx power supply modules)
19 mm x 100 mm x 51 mm

approx. 80 g

0...+55 °C/-25...+85 °C
95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4

IP 20
CE, UL

www.beckhoff.com/CX1030-N010

1 x COM1+2, RS422/
RS485, 1 x COM3+4,
RS422/RS485

2 x D-sub plug, 9-pin

max. baud rate

115 kbaud, cannot be
used simultaneously
with NO30/N040

1 x Ethernet,
10/100 Mbit/s

1 x RJ45

max. baud rate

100 Mbit/s, max.

20 m cable length
CATS, cannot be used
simultaneously with
CX1100-0004

BECKHOFF New Automation Technology
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CX1100-, CX1500-xxxx |
Embedded PC interfaces for CX10xx
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Power LEDs

Power supply

K-bus interface
(Bus Terminals)

Status
LCD display

We reserve the right to make technical changes.
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CX1100-000x

Power supply

Power supply
with K-bus/IP-Link interface

CX1100-000x | Power supply units and 1/0 interfaces
for CX1010/CX1020

Four power supplies are optionally available for CX1010/CX1020 systems; all other system components are powered via the internal PC/104
bus. Each CX1100-000x power supply module contains an integrated NOVRAM for the non-volatile storage of process data and a LC display

(two lines of 16 characters). The CX1100-0002 version is suitable for the direct connection of Beckhoff Bus Terminals (KLxxxx); the Extension Box

modules (IExxxx) from the Fieldbus Box range can be connected to the CX1100-0003 in addition to the Bus Terminals. The CX1100-0004 power

supply unit is available for the connection of EtherCAT Terminals (ELxxxx). All power supply units for the CX1100-000x system can be exchanged

in the field.

Technical data

CX1100-0002

CX1100-0004

CX1100-0001

CX1100-0003

Power supply

24V DC (-15 %/+20 %)

E-bus connection

yes (adapter terminal)

K-bus connection

yes (adapter terminal)

yes (adapter terminal)

IP-Link connection

yes

Current supply K-bus

up to max. 1.75A

2A

1.75A

Type of connection

spring-loaded technique

spring-loaded technique

1 x open style connector,

spring-loaded technique

(adapter terminal) (adapter terminal) 5-pin (adapter terminal)
NOVRAM 8 kbytes
Display FSTN display 2 lines x 16 characters of text, illuminated
1/0-DPRAM 4 kbytes - - 4 kbytes
Diagnostics LED 1 x PWR, 1 x /0 Run, 1xPWR, 1 x /A, 1 x Run 1 x PWR 1 x PWR, 1 x 1/0 Run,
1x1/0 Err 1x1/0 Err
Max. power consumption 3.5W 35W 25W 4w

Dimensions (W x H x D)

40 mm x 100 mm x 91 mm

40 mm x 100 mm x 91 mm

45 mm x 100 mm x 91 mm

58 mm x 100 mm x 91 mm

Weight

approx. 250 g

approx. 250 g

approx. 180 g

approx. 350 g

Operating/storage temperature

0...+55°C/-25...485 °C

Relative humidity

95 %, no condensation

Vibration/shock resistance

conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission

conforms to EN 61000-6-2/EN 61000-6-4

Protection class

IP 20

Approvals

CE, UL

Further information

www.beckhoff.com/CX1100-0001

EtherCAT Terminals see page [EZTIM, Bus Terminals see page LI, Fieldbus Box modules see page

We reserve the right to make technical changes.
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CX1100-001x

BECKHOFF pone ™ Y
TH1100-0012 IR i
A ~1 Power LEDs i A i
Y !
T |_K-bus interface ]

(Bus Terminals)
|_Power supply

&)

B |
Status__ B
LCD o

display

338 33 suENey

Power supply Power supply Power supply
with K-bus interface with E-bus interface with K-bus/IP-Link interface

CX1100-001x | Power supply units and 1/0 interfaces
for CX1030

Three power supplies are optionally available for CX1030 systems; all other system components are powered via the internal PC/104 bus.
Each CX1100-001x power supply module contains an integrated NOVRAM for the non-volatile storage of process data and an LC display
(two lines of 16 characters). The CX1100-0012 version is suitable for the direct connection of Beckhoff Bus Terminals (KLxxxx); the Extension
Box modules (IExxxx) from the Fieldbus Box range can be connected to the CX1100-0013 in addition to the Bus Terminals. The CX1100-0014
power supply unit is available for EtherCAT Terminals (ELxxxx). The power supply units of the CX system can be changed in the field.

The CX1100-001x power supply units are electronically identical to the CX1100-000x series, but have an internal heat sink and additional
ventilation slits. The CX1100-001x series is suitable for non-standard assembly directions, even when using a CX1020 or a CX1010 (see docu-
mentation).

CX1100-0012 CX1100-0014 CX1100-0013

Power supply 24V DC (-15 %/+20 %)

E-bus connection - yes (adapter terminal) -

K-bus connection yes (adapter terminal) - yes (adapter terminal)
IP-Link connection - - yes

Current supply K-bus up to max. 1.75 A

Type of connection spring-loaded technique (adapter terminal)

NOVRAM 8 kbytes

Display FSTN display 2 lines x 16 characters of text, illuminated

1/0-DPRAM 4 kbytes - 4 kbytes

Diagnostics LED 1xPWR, 1 x1/0 Run, 1 x 1/0 Err 1xPWR, 1 xL/A, 1 xRun 1 xPWR, 1 x1/0 Run, 1 x /0 Err
Dimensions (W x H x D) 42 mm x 109 mm x 92 mm 42 mm x 109 mm x 92 mm 58 mm x 109 mm x 92 mm
Weight approx. 240 g approx. 235 g approx. 325 g
Operating/storage temperature  0...+55 °C/-25...+85 °C

Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protection class IP 20

Approvals CE, UL

Further information www.beckhoff.com/CX1100-0012

EtherCAT Terminals see page [BEZIIM, Bus Terminals see page [BEEIM, Fieldbus Box modules see page

BECKHOFF New Automation TEChI'IOlOgy We reserve the right to make technical changes.



«_ Status LEDs

Fieldbus connection____ |

«PC/104 interface

Lightbus master CANopen master

Address selector_______

Labellingarea_____

PROFIBUS master DeviceNet master  SERCOS interface master

CX1500-Mxx0 | Master fieldbus connections for CX10x0

The use of CX1010, CX1020 or CX1030 systems with fieldbus master modules enables the segment-like construction of control structures in ex-
tensive plants and machines using all Beckhoff fieldbus components (Bus Couplers, Bus Terminal Controllers, Drive Technology, etc.). The parallel
operation of several identical or different masters is possible, e.g. two PROFIBUS masters or a PROFIBUS master and a SERCOS interface master
simultaneously in a system. In the case of mixed operation of master and slave connections, CX systems act as intelligent gateways between dif-
ferent fieldbuses: data are received, processed and fed into other fieldbuses. Compared with the Beckhoff PC Fieldbus Cards, the performance
data of the fieldbus master modules are almost identical; CX variants are single-channel, however. Master or slave connections network several
CX systems with one another strictly deterministically via the fieldbus level. CX fieldbus modules can be retrofitted/exchanged by adding them to
existing CX systems. The fieldbus connections are powered via the PC/104 bus. The scanning and recognising of the modules, the parameterisa-
tion, the configuration of the connected 1/0 components and the online diagnosis of the process/fieldbus status take place in the TwinCAT System
Manager.

Technical data CX1500-M200 CX1500-M310 CX1500-M510 CX1500-M520 CX1500-M750

Fieldbus Lightbus PROFIBUS DP, DP-V1,  CANopen DeviceNet SERCOS interface
DP-V2 (MC)
Data transfer rates 2.5 Mbaud, 32 bits 9.6 kbaud... 10, 20, 50, 100, 125, 250, 500 kbaud 2, 4, 8, 16 Mbaud
of process data in 12 Mbaud 125, 250, 500, 800,
25 ps 1,000 kbaud
Bus interface 2 x fibre optic 1 x D-sub socket, open style connector,  open style connector,  F-SMA standard,
9-pin 5-pin 5-pin IEC 872-2
Bus device max. 254 nodes max. 125 slaves with ~ max. 127 slaves max. 63 slaves max. 254 slaves
with a max. of up to 244 bytes input,
65,280 1/0 points output, parameter,

configuration or diag-
nostic data per slave

Interface to the CPU ISA plug and play, 2 kbyte DPRAM

Max. power loss 2W 1.8W 1.8W 1.8W 1.3W
Dimensions (W x H x D) 38 mm x 100 mm x 91 mm

Weight approx. 190 g

Operating/storage temperature  0...+55 °C/-25...+85 °C

Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27
EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4
Protection class IP20

Approvals CE, UL

Further information www.beckhoff.com/CX1500-M200

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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CX1500-Bxx0

e Status LEDs

Fieldbus connection____ |

« PC/104 interface

Lightbus slave

Addressselector______ |

Labelling area

PROFIBUS slave CANopen slave DeviceNet slave

CX1500-Bxx0 | Slave fieldbus connections for CX10x0

Fieldbus slave modules enable the use of a CX1010, CX1020 or CX1030 system as a subordinate local controller for the construction of complex
or modular systems. External process data are received from the master and processed, or data from its own process peripherals are returned

to the master controller directly or processed. The interface between the respective bus system and the CX CPU module is the DPRAM, which is
addressed by the CPU module via the internal ISA bus. The parallel operation of several identical or different slave connections is possible, e.g.
two PROFIBUS slaves or a PROFIBUS slave and a SERCOS interface slave simultaneously in a system. In the case of mixed operation of master
and slave connections, CX systems act as intelligent gateways between different fieldbuses: data are received, processed and fed into other field-
buses. The CX fieldbus modules are single-channel. Master or slave connections network several CX systems with one another strictly determin-
istically via the fieldbus level. CX fieldbus modules can be retrofitted/exchanged by adding them to existing CX systems. The fieldbus connections
are powered via the PC/104 bus. The integration of the fieldbus connections in TwinCAT 2 automation software is simple, as usual. The scanning
and recognising of the modules, the parameterisation, the configuration of the connected 1/0 components and the online diagnosis of the pro-
cess/fieldbus status take place in the TwinCAT 2 System Manager.

Technical data

CX1500-B200

CX1500-B310

CX1500-B510

CX1500-B520

Fieldbus
Data transfer rates
Bus interface

Bus device
Max. number of bytes

Lightbus

2.5 Mbaud, 32 bits of
process data in 25 pis
2 x fibre optic

max. 255 slaves
max. 512 byte input/

PROFIBUS DP, DP-V1,
DP-V2 (MC)
9.6 kbaud...12 Mbaud

1 x D-sub socket, 9-pin

max. 125 slaves
max. 244 byte input/

CANopen

10, 20, 50, 100, 125, 250,

500, 800, 1,000 kbaud
open style connector,
5-pin

max. 127 slaves

max. 1,536 byte input/

DeviceNet

125, 250, 500 kbaud

open style connector,
5-pin

max. 63 slaves

max. 255 byte input/

512 byte output 244 byte output 1,536 byte output 255 byte output
Max. power loss 1.8W
Dimensions (W x H x D) 38 mm x 100 mm x 91 mm

Weight approx. 190 g
Operating/storage temperature  0...+55 °C/-25...+85 °C
Relative humidity 95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
Protection class IP 20

Approvals CE, UL

www.beckhoff.com/CX1500-B200

Vibration/shock resistance
EMC immunity/emission

Further information

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



CX1100-09x0

0V DC (UPS output voltage)
24 V DC (UPS output voltage)
Power fail (digital output)
0V DC (input power supply)
24V DC (input power supply)

UPS CX1100-0910

Switch for
retention time setting

UPS CX1100-0900 UPS CX1100-0920, CX1100-0930

CX1100-09x0 | UPS modules for CX10x0

The CX1100-09x0 UPS module (uninterruptible power supply) for CX1010, CX1020 or CX1030 CPUs and the connected CX components ensures
that important data are stored safely by the user software if the external voltage fails. As opposed to battery operated methods, the use of the
latest capacitor technologies enables absolute freedom from maintenance and fast charging. By storing the data, for example on a Compact
Flash card, in NOVRAM or via the network in a database, the machine or the process can be placed in a defined condition during the retention
time of the UPS and the operating system can be shut down. The retention time can be set via a rotary switch or via software. UPS settings are
made and its status messages are output via a DPRAM interface. The functionality of the UPS is therefore independent of the operating system
to be used. No driver software is required. The TwinCAT System Manager recognises the UPS module automatically, and the signals are available
to the PLC programmer. The module is installed by simply adding it to a CX system in addition to wiring a 24 V DC supply line, and it can also be
retrofitted on site. The 24 V DC output voltage of the UPS is protected against short circuit and overload. When dimensioning the UPS, the power
consumption of the CX device being powered must be considered. For the supply, a regulated 24 V DC power supply unit with an output current
of at least 4 A is required. The CX1100-0920 UPS is recommended for UPS use with a CX1020 and the CX1100-0930 UPS for use with a CX1030.

€X1100-0900 CX1100-0910 CX1100-0920 CX1100-0930
Power supply 24V DC (-15 %/+20 %)
Storage technology capacitive
Charge 20 As 20 As 40 As
Retention time adjustable, load-dependent
Max. output current 550 mA (24 V DQ) 1.1A(24VDQ) 1.1A 24V DQ) 2.0A 24V DQ)
Charging current max. 4 A

Diagnostics LED

Interface to the CPU

Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

We reserve the right to make technical changes.

24V DCinput, 24V DC output, Charge

16 bit ISA (PC/104 standard)

2W

57 mm x 100 mm x 91 mm 76 mm x 100 mm x 91 mm
approx. 346 g approx. 465 g
0...+55°C/-25...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP20

CE, UL

www.beckhoff.com/CX1100-0900

95 mm x 100 mm x 91 mm 95 mm x 100 mm x 91 mm
approx. 617 g

approx. 650 g

BECKHOFF New Automation Technology
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CX2000 | Embedded PCs

Metal

housing
Dual GBit
Ethernet
module

PCl Express (PCle)

Multi optional interface

BECKHOFF New Automation Technology

2 independent
GBit Ethernet
ports

4 USB 2.0
interfaces

CFast SSD

DVI-I interface

Power supply with inte-
grated I/0 interface, which
can alternatively drive
either K-bus or E-bus

Fanless

Single- or multi-core Intel® CPU

We reserve the right to make technical changes.
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CX2020

The €X2020, CX2030 and CX2040 Embedded
PCs extend the CX product family with ver-
sions with very high CPU power (optionally
with multi-core) and enable direct connection
of Bus Terminals or EtherCAT Terminals.

The CX2000 in conjunction with EtherCAT
and TwinCAT enables very fast control pro-
cesses in the microsecond range (eXtreme
Fast Control Technology).

The basic CPU modules have a CFast
memory card, two independent Gbit Ethernet
interfaces, four USB 2.0 interfaces and a DVI-I
interface as standard. In addition there are
fieldbus or serial connection options. Please
note that these have to be specified with
the order, i.e. retrospective installation is not
possible. Other components from the CX2000
family can be connected via the multi-pin ter-
minals on either side. The multi-pin terminal
on the left-hand side enables the connection
of up to four further optional modules.

The components

The individual system component are 22 mm

wide or a multiple thereof. The basic unit con-
sists of the CX20x0 CPU module and a power
supply module (CX2100-0xxx).

Power supply unit with integrated
1/0 interface and optional UPS

The 24V DC power supply unit is available
in four different versions:

» www.beckhoff.com/CX2000

We reserve the right to make technical changes.

CX2030

— (X2100-0004: E-bus/K-bus power supply
unit with automatic switchover

— (CX2100-0014: E-bus/K-bus power supply
unit with automatic switchover and pas-
sive ventilation

—  (X2100-0904: E-bus/K-bus power supply
unit with automatic switchover and inte-
grated capacitive UPS

— (CX2100-0914: E-bus/K-bus power sup-
ply unit with automatic switchover and
integrated electronic charging unit for
external battery packs in order to main-
tain UPS functionality

All power supply units feature an illumi-

nated anti-glare LC display with two rows

of 16 characters each for displaying status

messages.
The application programs can also use

the display for displaying application-specific

texts.

EtherCAT as a fast 1/0 system

The CX2020, CX2030 and CX2040 Embed-
ded PCs were developed with a view to-
wards optimised interaction with EtherCAT.
EtherCAT offers a wide range of application
options. The separate Gbit Ethernet interfaces
enable EtherCAT to be used with cable redun-
dancy by using one of the Ethernet interfaces
as redundancy port. In addition, devices with
EtherCAT slave interface can be operated
such that several intelligent controllers can
be synchronised via an EtherCAT network.

CX2040

PLC, Motion Control, interpolation
and visualisation
As IPC on a DIN rail the CX2000 in conjunc-
tion with TwinCAT offers the functionality
of large Industrial PCs. Multi-core CPUs in
conjunction with TwinCAT 3 enable PLC
projects to be distributed to several cores,
resulting in significant performance gains.
Moreover, all TwinCAT functionalities are
available for Motion Control applications:
in theory, up to 256 axes can be controlled.
In addition to simple point-to-point move-
ments, more complex multi-axis functions
(electronic gearbox, cam plates, flying saw
etc.) can be implemented. Due to the high-
performance CPUs in the CX2000, interpolat-
ing 3-D path movements can also be imple-
mented and DIN 66025 programs executed.
In addition to handling real-time control
tasks the TwinCAT real-time kernel leaves
enough time for the user interface (HMI).
The high performance of the graphics kernel
integrated in the CPU enables demanding
visualisations with advanced user interfaces
to be realised.

+60°c - The extended operating temperature

l'25°C range between -25...+60 °C enables

application in climatically demanding
situations.

BECKHOFF New Automation Technology
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+60°C
-25°C

Ethernet and
USB connection

DVI connection

Status LEDs

Multi optional interface
(e.g. RS232, PROFIBUS,
CANopen)

Battery
compartment
(behind

the flap)

CFast

CX2020, CX2030, CX2040 | Basic CPU module

The CX2020 has a 1.4 GHz Intel® Celeron®
CPU, the CX2030 has a 1.5 GHz Intel® Core™
i7 dual-core CPU and the CX2040 has a

2.1 GHz Intel® Core™ i7 quad-core CPU.

In the CX2020 and CX2030 the controller

is fanless and has no rotating components.
Due to its high power, the CX2040 has a fan
with ball bearings and speed monitoring.

In addition to the CPU and chipset the basic
modules also contain the main memory.

For the CX2020 and CX2030 the size is 2 GB.
4 GB is possible as option. The CX2040 has
4 GB of RAM as standard. The controller
boots from the CFast flash memory card.

CX20x0-01xT ~

The CPU has a 128 kB NOVRAM persistent
data memory for situations where no UPS
is used.

The operating system is Microsoft
Windows Embedded Compact 7 or Windows
Embedded Standard 7 P.

Up to four modules can be connected to
the basic CPU module. The connection order
is irrelevant. Internally the modules are con-
nected via PCI Express and can be connected
subsequently to the CPU “in the field".

The power supply for the CPU module
comes from a CX2100 power supply module,
which is connected on the right-hand side

Optional interfaces:

of the CPU. Two further CFast memory card
modules (CX2550 0010) can be connected
between the power supply unit and the CPU,
so that a total of up to three CFast cards

can be used. RAID can be used in situations
where more than one CFast card is used.

The order identifier of the basic CPU module
is derived as follows:

0 = operating system only/optional TwinCAT 3
1 = with TwinCAT 2 PLC runtime

2 = with TwinCAT 2 NC PTP runtime

3 = with TwinCAT 2 NC | runtime

0 = no operating system

1 = operating system Microsoft Windows
Embedded Compact 7

2 = operating system Microsoft Windows
Embedded Standard 7 P 32 bit

3 = operating system Microsoft Windows
Embedded Standard 7 P 64 bit

2 = Intel® Celeron® processor 1.4 GHz, 1 core
3 = Intel® Core™ processor 1.5 GHz, 2 cores
4 = Intel® Core™ processor 2.1 GHz, 4 cores

CX20x0-N010 = second DVI connection, DVI-D port
CX20x0-N030 = RS232, D-sub plug

CX20x0-N031 = RS422/RS485, D-sub socket

CX20x0-B110 = EtherCAT slave, EtherCAT IN and OUT (2 x RJ45)
CX20x0-M310 = PROFIBUS master, D-sub socket, 9-pin
CX20x0-B310 = PROFIBUS slave, D-sub socket, 9-pin
CX20x0-M510 = CANopen master, D-sub plug, 9-pin
CX20x0-B510 = CANopen slave, D-sub plug, 9-pin
CX20x0-M930 = PROFINET RT, controller

CX20x0-B930 = PROFINET RT, device, Ethernet (2 x RJ45 switch)
CX20x0-B950 = EtherNet/IP slave, Ethernet (2 x RJ45 switch)

Since not all combinations make sense, the table “Ordering information” contains a breakdown of the permissible combinations.

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Technical data

Processor

Flash memory

Internal main memory
Persistent memory
Interfaces

Diagnostics LED

Clock

Operating system

Control software

Power supply

Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

TC3 performance class

Further information

Ordering information

CX20x0-0100
CX20x0-0110
CX20x0-0111
CX20x0-0112
CX20x0-0113
CX20x0-0120
CX20x0-0121
CX20x0-0122
CX20x0-0123
CX20x0-0130

We reserve the right to make technical changes.

€X2020

CX2030

CX2040

Intel® Celeron® 827E 1.4 GHz,
1 core (TC3:50)

Intel® Core™ i7 2610UE 1.5 GHz,

2 cores (TC3: 60)

4 or 8 GB CFast flash card (optionally extendable)

2 GB DDR3 RAM

2 GB DDR3 RAM

128 KB NOVRAM integrated

2 x RJ45, 10/100/1000 Mbit/s, DVI-I, 4 x USB 2.0, 1 x optional interface
1 x power, 1 x TC status, 1 x flash access, 2 x bus status

internal battery-backed clock for time and date (battery exchangeable)

Intel® Core™ i7 2715QE 2.1 GHz,

4 cores (TC3:70)

4 GB DDR3 RAM

Microsoft Windows Embedded Compact 7 or Microsoft Windows Embedded Standard 7 P
TwinCAT 2 PLC runtime, NC PTP runtime, NC | runtime | TwinCAT 3, see price list TwinCAT 3

24V DC (-15 %/+20 %)

15 W (including the system interfaces)
144 mm x 100 mm x 91 mm

approx. 1160 g

-25...460 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP 20

CE, UL

performance plus (50); for

further information on TwinCAT 3

see page

approx. 1165 g

mid performance (60); for
further information on TwinCAT 3

see page

20 W (including the system interfaces)

approx. 1230 g

high performance (70); for

further information on TwinCAT 3

see page

42 W (including the system interfaces)

www.beckhoff.com/CX2020 www.beckhoff.com/CX2030 www.beckhoff.com/CX2040

no Windows Windows Windows optional TwinCAT 2 TwinCAT 2 TwinCAT 2

operating Embedded Embedded Embedded TwinCAT3  PLC NC PTP NCI

system Compact7 Standard 7  Standard 7 runtime runtime runtime
P 32 bit P 64 bit

X _ _ _ _ _ _ _

- X - - X _ - _

- X - - - X - -

- X - - - - X -

- X - - - - - X

_ _ X - X - - _

- _ X - _ X - _

- - X - - - X -

- - X - - - - X

- _ - X X - - _

BECKHOFF New Automation Technology

Embedded PC



Embedded PC

(X2100%

+60°C +60°C
25°¢ 25°C

Power supply unit with integrated capac-
itive UPS and E-bus/K-bus interface

L. k005 ™ +60°C
4 o IFE‘ -25°C
.

Power supply unit with Power supply unit with E-bus/K-bus Power supply unit with integrated Smart
E-bus/K-bus interface interface and passive ventilation Battery charger and E-bus/K-bus interface

CX2100-0xxx | Power supply units and UPS modules
for CX2000

Each of the four CX2100 power supply modules has an LC display with 2 x 16 characters. It is controlled via TwinCAT. All power supply modules
feature automatic K-bus/E-bus detection and therefore support both 1/0 systems. The standard power supply CX2100-0004 provides a maximum
output of 45 W. The more powerful CX2100-0014 power supply unit offers a maximum output of 90 W. It has to be used for CX2040 quad-core
CPU systems. Thanks to its wider housing front the CX2100-0014 also allows passive ventilation through the front and is thus also suitable for
horizontal mounting positions. Optionally it can be equipped with active ventilation (fan option) to provide the normally fanless CX2020/CX2030
with a better heat dissipation for operation in different ambient conditions. The CX2100-0904 module also features integrated capacitive

UPS. In the event of a power failure this enables the system to save data on the storage medium and then shut down in an orderly manner.

The CX2100-0914 module can be used to charge external battery packs in order to provide backup power for the system and external compo-
nents such as Control Panels. All power supply units from the CX2000 series are in principle passively cooled and fanless.

Technical data CX2100-0004 CX2100-0014 CX2100-0904 CX2100-0914

Power supply 24V DC (-15 %/+20 %)

Max. output 45W 90w 45W 0w

1/0 connection E-bus (EtherCAT Terminals) or K-bus (Bus Terminals), automatic recognition

Current supply E-bus/K-bus 2A

UPS - - capacitively integrated external Smart Battery
Charge - - 75 As dependent on battery
Type of connection spring-loaded technique (adapter terminal)

Display FSTN display 2 lines x 16 characters of text, illuminated

Diagnostics LED 1x PWR, 1 x 1/0 Run, 1 x I/0 Err

Max. power consumption 35W

Dimensions (W x H x D) 39mmx100mmx9Tmm  64mmx100mmx9Tmm  117mmx 100 mm x 91 mm 73 mm x 100 mm x 91 mm
Weight approx. 375 g approx. 550 g approx. 1030 g approx. 800 g
Operating/storage temperature  -25...+60 °C/-40...+85°C ~ -25...+60 °C/-40...+85°C  -25...+50 °C/-25...460 °C ~ -25...+60 °C/-25...+85 °C
Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protection class IP 20

Approvals CE, UL CE, UL CE CE

Further information www.beckhoff.com/CX2100-0004

C€X2900-0192 battery pack for CX2100-0914

EtherCAT Terminals see page [EZIIM, Bus Terminals see page [JECIIN

BECKHOFF New Automation Technology We reserve the right to make technical changes.
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- (X25002

+60°C
-25°C

+60°C +60°C
FSZIT
-25°C -25°C
FL

REEAT R&a1S
[
[
[
f | | | 3
Audio RS232 RS422/RS485
interface interface interface

+60°C
-25°C

Dual GBit Ethernet
interface

CX2500-00xx | System modules for CX2000

The system modules for the CX2000 family are connected to the CPU on the left-hand side via a multi-pin connector. Internally they are connect-
ed via PCI Express. Up to four modules can be connected in any order. The CX2500-0020 audio module has jack plug (5 x 3.5 mm) and cinch plug
for digital signals (SPDIF). Up to 7.1 multi-channel audio can be used. Serial interfaces can be added with the modules CX2500-0030 (RS232) and
CX2500-0031 (RS422/RS485). The CX2500-0060 module provides two further independent Gbit Ethernet interfaces. The CX2500-0070 module
can be used to add up to four further USB 3.0 interfaces.

CX2500-00xx

+60°C
-25°C

USB
interface

CX2500-0020 CX2500-0030 CX2500-0031 CX2500-0060 CX2500-0070
Interfaces Line IN, Line OUT, RS232 RS422/RS485 2 x Ethernet, 4xUSB 3.0
Mic IN, 7.1, SPDIF 10/100/1000 Mbit/s (max. 2 A total
current)
Type of connection 3.5 mm socket 2 x D-sub plug, 2 x D-sub plug, 2 x RJ45 4 x USB 3.0,
for jack plug, 9-pin 9-pin type A

Power supply

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class

Approvals

Further information

We reserve the right to make technical changes.

RCA socket

via system bus (through CX2100-0xxx power supply modules)
24 mm x 99 mm x 54.5 mm

approx. 180 g approx. 205 g
-25...+60 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP20

CE, UL

www.beckhoff.com/CX2500-0020

approx. 203 g

approx. 195 g

approx. 195 g

BECKHOFF New Automation Technology
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CX2550-00x0

+60°C +60°C
25°¢ 25°C

CFast slot 2%2-inch HDD/SSD

CX2550-00x0 | Extension modules for CX2000

The extension modules for the CX2000 family are connected to the CPU on the right-hand side via a multi-pin connector. Up to two CX2550-0010
CFast or CX2550-0020 HDD/SSD modules can be connected, so that a total of up to three storage media are available. The storage media can be
mounted at the front without tools (CX2550-0010) or by means of a plug-in frame (CX2550-0020), enabling fast and uncomplicated exchange of
the storage medium.

The CX2550-0020 module can accept 2'-inch storage media with a thickness of up to 9.5 mm. The internal SATA 6G port offers sufficient
bandwidth even for the latest SSD storage media. The storage medium is protected by the attachable cap, which latches to the housing of the
module.

Technical data CX2550-0010 CX2550-0020

Interfaces SATA

Type of connection CFast slot 2's-inch slot

Diagnostics LED 1 x RDY, 1 x HDD -

Power supply via system bus (through CX2100-0xxx power supply modules)

Dimensions (W x H x D) 24 mm x 99 mm x 91 mm 24 mm x 99 mm x 125 mm
Weight approx. 280 g (without medium) approx. 290 g (without medium)
Operating/storage temperature  -25...+60 °C/-40...+85 °C

Relative humidity 95 %, no condensation

Vibration/shock resistance conforms to EN 60068-2-6/EN 60068-2-27

EMC immunity/emission conforms to EN 61000-6-2/EN 61000-6-4

Protection class IP 20

Approvals CE, UL

Further information www.beckhoff.com/CX2550-0010 www.beckhoff.com/CX2550-0020

BECKHOFF New Automation Technology We reserve the right to make technical changes.




RJ45 connection_____ |

+60°C +60°C
25°¢ 25°C

«— Diagnostic and
power LEDs

USB Extended 1.1 interface USB Extended 2.0 interface

CX2550-0x79 | System modules USB extension for CX2000

The CX2550-0x79 system modules are attachments for the CX2000 Embedded PC series. They transmit USB signals via a CAT 5e cable over dis-
tances of up to max. 50 m. The CX2550-0179 system module transmits USB signals according to the USB 1.1 standard (full speed, max. 12 Mbit/s)
while the CX2550-0279 system module transmits USB signals according to the USB 2.0 standard (high speed, max. 480 Mbit/s). Both modules
can be attached at the right-hand side of a CX20x0-CPU and are placed between the power supply unit and the CPU. The internal connection is
made via a USB port of the CX20x0-CPU; this way, no PCl Express resources are required or used. No additional drivers are required for operation
since signal transformation and forwarding of the USB signals take place at the electrical level and are completely transparent for the operating
system. Each module has four diagnostic LEDs, which indicate the status of the transmission standard in addition to the power. For better visibil-
ity the LEDs of the RJ45 sockets are redundantly implemented on the lower diagnostic LEDs.

The CX2550-0179 and CX2550-0279 modules supplement the CX2000 series by the function of the CU8800 and CU8801 USB extension for
Industrial PCs and enable the direct connection of Beckhoff Control Panels with USB Extended interface. The CX2550-0179 system module is suit-
able for the connection of the Beckhoff CP69xx and CP79xx Control Panel series with USB Extended 1.1 connection. The CX2550-0279 system
module is suitable for the connection of the Beckhoff CP29xx and CP39xx Control Panel series with USB Extended 2.0 connection.

Technical data

Interfaces

Type of connection
Properties

Diagnostics LED

Power supply

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

We reserve the right to make technical changes.

CX2550-0179 CX2550-0279

1 x USB Extended 1.1 1 x USB Extended 2.0

RJ45 socket

transmission of USB 1.1 up to max. 50 m via CAT5e cable transmission of USB 2.0 up to max. 50 m via CAT5e cable
1 x power, 1 x speed, 1 x +15V, 1 x suspend 1 x power, 1 x host, 1 x activity, T x link

via system bus (through CX2100-0xxx power supply modules)
24 mm x 99 mm x 54.5 mm

approx. 190 g

-25...+60 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27

conforms to EN 61000-6-2/EN 61000-6-4

IP 20

CE, UL

www.beckhoff.com/CX2550-0179

BECKHOFF New Automation Technology
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+60°C +60°C
25°¢ 25°C

«_ Status LEDs

Address selector____ |

«— PCle interface

Fieldbus connection____

PROFIBUS master CANopen master

CX2500-Mxxx | Master fieldbus modules for CX2000

The CX2500-Mxxx fieldous master modules are left-sided attachments for the CX2000 Embedded PC series. The use of CX2000 systems with
fieldbus master modules enables the segment-like construction of control structures in extensive plants and machines using further fieldbus
components (Bus Couplers, Bus Terminal Controllers, Drive Technology, etc.). The CX2500-M310 fieldbus master module assumes the function

of a PROFIBUS master, while the CX2500-M510 is a CANopen master. Each of these modules occupies a PCl Express lane, so that a total of

four modules can be connected in any desired combination to the left side of a CX2000 group. Compared with the Beckhoff PCle Fieldbus Cards,
the technical data of the fieldbus master modules are almost identical, but with single channels. The parallel operation of several identical or
different masters is possible, e.g. two PROFIBUS masters or a PROFIBUS master and a CANopen master. In the case of mixed operation of master
and slave connections, CX systems act as intelligent gateways between different fieldbuses: data are received, processed and fed into other
fieldbuses. Master or slave connections network several CX systems with one another strictly deterministically via the fieldbus level. CX fieldbus
modules can be retrofitted/exchanged by adding them to existing CX systems. The scanning and recognising of the modules, the parameterisation,
the configuration of the connected I/0 components and the online diagnosis of the process/fieldbus status take place in the TwinCAT System
Manager.

CX2500-M310 CX2500-M510

Fieldbus PROFIBUS DP, DP-V1; DP-V2 (MC) in preparation CANopen
Data transfer rates 9.6 kbaud...12 Mbaud 10, 20, 50, 100, 125, 250, 500, 800, 1,000 kbaud
1 x D-sub socket, 9-pin

Bus interface

Bus device max. 125 slaves with up to 244 bytes input, output, max. 127 slaves
parameter, configuration or diagnostic data per slave
Interface to the CPU PCI Express
Max. power loss 2.8W
Properties PROFIBUS - different DP cycle times are possible for CANopen — supported PD communication types: event

each slave. The error management for each user is freely driven, time-controlled, synchronous, polling; emergency

configurable. message handling, guarding and heartbeat, boot-up accord-
ing to DS302, Online Bus Load Monitor and Bus Trace,

the error management for each user is freely configurable.

Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class

Approvals

Further information

24 mm x 99 mm x 54.5 mm

approx. 180 g

-25...460 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP20

CE, UL

www.beckhoff.com/CX2500-Mxxx

BECKHOFF New Automation Technology
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Address selector____ |

Fieldbus connection____

+60°C
-25°C

«_ Status LEDs

«— PCle interface

PROFIBUS slave

CX2500-Bxxx

+60°C
-25°C

CANopen slave

CX2500-Bxxx | Slave fieldbus modules for CX2000

The CX2500-Bxxx fieldbus slave modules are left-sided attachments for the CX2000 Embedded PC series. The use of CX2000 systems with
fieldbus slave modules enables the use of a CX system as a subordinate local controller for the construction of complex or modular systems.
External process data are received from the master and processed, or data from its own process peripherals are returned to the master controller

directly or processed.

The CX2500-B310 fieldbus slave module assumes the function of a PROFIBUS slave, while the CX2500-B510 is a CANopen slave. Each of
these modules occupies a PCI Express lane, so that a total of four of these modules can be connected in any desired combination to the left side
of a CX2000 group. The fieldbus slave modules are single-channel modules. The CX2500-B310 fieldbus slave module for PROFIBUS can present
itself to the master as a multiple (max. quadruple) “virtual” slave station, resulting in a four-fold increase in the quantity of exchanged process

data.

The parallel operation of several identical or different slaves is possible, e.g. two PROFIBUS slaves or a PROFIBUS slave and a CANopen slave.
In the case of mixed operation of master and slave connections, CX systems act as intelligent gateways between different fieldbuses: data are
received, processed and fed into other fieldbuses.

Master or slave connections network several CX systems with one another strictly deterministically via the fieldbus level. CX fieldbus modules
can be retrofitted/exchanged by adding them to existing CX systems. The scanning and recognising of the modules, the parameterisation, the con-
figuration of the connected I/0 components and the online diagnosis of the process/fieldbus status take place in the TwinCAT System Manager.

Technical data

Fieldbus

Data transfer rates

Bus interface

Bus device

Interface to the CPU

Max. number of bytes
Max. power loss
Dimensions (W x H x D)
Weight

Operating/storage temperature
Relative humidity
Vibration/shock resistance
EMC immunity/emission
Protection class
Approvals

Further information

We reserve the right to make technical changes.

CX2500-B310

CX2500-B510

PROFIBUS DP, DP-V1

9.6 kbaud...12 Mbaud

1 x D-sub socket, 9-pin

max. 125 slaves

PCl Express

max. 244 byte input/244 byte output
2.8W

24 mm x 99 mm x 54.5 mm

approx. 180 g

-25...+60 °C/-40...+85 °C

95 %, no condensation

conforms to EN 60068-2-6/EN 60068-2-27
conforms to EN 61000-6-2/EN 61000-6-4
IP 20

CE, UL

www.beckhoff.com/CX2500-Bxxx

CANopen
10, 20, 50, 100, 125, 250, 500, 800, 1,000 kbaud

max. 127 slaves
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CBxxxx | Industrial Motherboards

Motherboards with Intel® x86 and ARM architecture

Simple cooling adaptation | Operating system support | Beckhoff
The layout of the boards is supports all Microsoft operating systems
optimised for simple and like Windows NT, 2000, XP, XP Embedded,
efficient cooling. Windows 7 and Windows CE.
s oy

EtherCAT-compatible | The Ethernet
ports of the boards are well suited

to run EtherCAT featuring extreme

fast control performance.

" Windows®
K sEmbedded

Gold Partner

Beckhoff is Microsoft Embedded Gold Partner

and recognized for excellence as a proven indus-

try leader with exceptional expertise in building

and enabling Windows embedded solutions.

BECKHOFF New Automation Technology

Auxiliary on-board interfaces |
On-board touch screen control-
ler, IC, SMB, and GPIO reduce
the overall bill of material for
a device.

We reserve the right to make technical changes.



Motherboard series ATX

Motherboards with Intel® x86

and ARM architecture

Beckhoff has expanded the “Industrial
Motherboards” line of business into an
independent product segment, with in-house
board development, design and production.
In addition, the own motherboard and BIOS
development initiatives enable Beckhoff to
respond more quickly to new technologies
in the PC market and to customer-specific
requirements.

Flexible PC BIOS software

Full BIOS source code access for Phoenix
and AMI BIOS makes it possible to adapt to
special board functions or introduce specific
customer requirements. BIOS functionality
very much depends on the field of usage
for a motherboard: commercial applications
typically require a balance between power
dissipation and program load, the industrial
usage often requires full CPU availability at
any time. For example, settings for speed
stepping and thermal monitoring need to be
adapted in the BIOS to reflect the different
usage modes.

Motherboard series 3%2-inch

Standard form factors

ATX and 3"z-inch are the supported standard
form factors. The 32-inch form factor is char-
acterised by its compact dimensions and sim-
ple cooling adaptation. No specially adapted
cables are required for fast commissioning.
In general, Beckhoff provides all form factors
with one chipset: the chipset Intel® QM87,
for example, is available on all of the above
mentioned board shapes. This allows the
construction of a family with architecture-
identical devices.

Long-term availability

Boards are made available for a minimum of
five years, based on the general market avail-
ability of the components. All components are
selected according to the longevity of supply.
CPUs and chipsets, for example, are selected
only if they are part of the embedded product
line of the manufacturer.

Manufacturing quality

Since Beckhoff is using many of the mother-
board products in their own PCs, quality is
the number one goal. The focus is robustness
and reliability; only high quality electronic

» www.beckhoff.com/Motherboards

We reserve the right to make technical changes.

components are used. All boards must pass
a visual, electrical and functional inspection.
The manufacturing date and serial number
are clearly marked on the boards.

Customer-specific adaptation and
integration services

Board and BIOS can be adapted to meet the
needs of a customized device. Furthermore,
Beckhoff is experienced in designing and pro-
ducing complete embedded units, including
the housing, display, various other electrical
and mechanical interfaces, operating systems
and application software.

Beckhoff Motherboards -

Hightech from Westphalia, Germany
The complete engineering and design

cycle as well as manufacturing of the boards
takes place in Westphalia, Germany, at two
locations: in Miinster and at the Beckhoff
headquarters in Verl. This local geographi-
cal context ensures short turnaround cycles
between engineering, production and quality
control. It also ensures that reaction time on
customer feedback is the shortest possible.

BECKHOFF New Automation Technology
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Product overview Industrial Motherboards

ATX 3%-inch
CB1056 CB1061 CB3056 CB3060 CB3063
| 258 260 | 261
CPU type
Intel® Celeron®/ Intel® Intel® Celeron®/ Intel® Intel® Atom™ E38xx
Core™ i3/ Core™ {3/ Core™ {3/ Core™ {3/
Core™ 5/ Core™ 5/ Core™ 5/ Core™ i5/
Core™ 7 Core™ j7 Core™ j7 Core™ j7
Performance  [NINIVAYC];V depending on 1.1...2.5 GHz depending on 1.46...1.91 GHz
selected CPU selected CPU
Chipset Intel® QM67 Intel® Q87 Intel® QM67 Intel® QM87 Intel® Atom™ E38xx
2 x SODIMM204—- 4 x SODIMM204—- 2 x SODIMM204— 2 x SODIMM204— SODIMM204—

Speed max.

ISA/PCI

PCle 2x/1x/1x
x1/x4/x16 (PCle V 2.0)

1 x PCle x16(3.0)

BECKHOFF New Automation Technology

1 x PCle x4(2.0)

1.5 V/DDR3 1.35 V/IDDR3L 1.5V/DDR3 1.35V/DDR3L 1.35V/DDR3L
DDR3 1066 DDR3L 1600 DDR3 1600 DDR3L 1600 DDR3L 1333
—/3 x PCI32 slot —/3 x PCI32 slot —/Mini PCI —/Mini PCI -

2 x PCle x1(2.0) + 4x1or1x4 4 x PCle x1(2.0) or 1 x PCle x1

We reserve the right to make technical changes.



Front side

Back side

CB1056 | ATX Industrial Motherboard

CPU Intel® Celeron®/Core™ i3/ Controller and codec Intel® QM67/Realtek ALC889 (HDA)
Core™ i5/Core™ i7 Support for 2.0/5.1/7.1 yeslyeslyes
Socket PGA988 Analog input Line/CD/Mic1/Mic2/PCBeep
2" level cache max. 6 MB Analog output Line/Mono out  yes/—
FSB - Digital input/output yes/yes
Performance 1.1...2.5GHz
Chipset Intel® QM67 LAN1 controller Intel® QM67/82579L Phy
LAN1 10/100/1000
Type 2 x SODIMM204-1.5 V/IDDR3 LAN1 boot option RPL/PXE/WOL
Max. memory/speed 8,192 MB/DDR3 1600 LAN2 controller Intel® 82574L
On-board flash - LAN2 10/100/1000
LAN2 boot option RPL/PXE/WOL
ATA primary/secondary -
ATA RAID - Controller CPU integrated
PIO - Video BIOS Intel® Extreme
DMA - Memory 512 MB DVMT
SATA 2x6G,4x3G CRT/CRT resolution yes/2048 x 1536
SATA RAID 0/1/5/10 DVI 2 x DVI, 1 x DisplayPort
1.5 Gbs/3.0 Gbs yes/yes/yes LCD TTL -
Boot HD/FDD/CD-ROM/FD/ZIP LCD LVDS -
USB channels 14 LCD resolution 1920 x 1200 (DVI)
UsB 1.0/2.0/host
Specials/options - Manufacturer/BIOS chip AMI Aptio/2 x FWH (SPI-Flash)
CoM1/2 (TTL)/RS232 Power management APM/ACPI  yes/yes
CoM3/4 (TTL)/RS232 SpeedStep®/ATM yes/(yes)
LPT1 - Selectable fixed frequency yes
LPT2 - Power states S0/S3/54/S5
PS/2 keyboard/mouse yeslyes
Floppy interface FCC/LPT - ISA/PCI —/3 x PCI32 slot
Touch controller ELO resistive - AGP 3.3V/1.5V -
TPM/Watchdog —Iyes PCle x1/x4/x16 2x/1x/1x (PCle V 2.0)
Supply voltage ATX
Format ATX
Dimensions (W x H x D) 305 mm x 41 mm x 220 mm
Further information www.beckhoff.com/CB1056

We reserve the right to make technical changes.
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Back side

CB1061 | ATX Industrial Motherboard

CPU Intel® Core™ i3/Core™ i5/ Controller and codec Intel® Q87/Realtek ALC889 (HDA)
Core™ i7 Support for 2.0/5.1/7.1 yeslyes/—
Chipset Intel® Q87 Analog input Line/CD/Mic1/Mic2/PCBeep
Super 101 SMSC SCH3114 Analog output Line/Mono out  yes/—
Super 102 - Digital input/output yes/yes
Hardware monitoring Super 101
LAN1 controller Intel® Q87/i218 Phy
Type 4 x SODIMM204-1.35 V/DDR3L LAN1 10/100/1000
Max. memory/speed 32 GB/DDR3L 1600 LAN1 boot option PXE/WOL
On-board flash - LAN2 controller Intel®i210
LAN2 10/100/1000
SATA 6 xSATA6 G LAN2 boot option -
SATA RAID 0/1/5/10
Boot HD/FDD/CD-ROM/FD/ZIP Controller CPU integrated
USB channels 14 Video BIOS Intel® Extreme
UsB 1.0/2.0/4 x USB 3.0 Memory 512 MB DVMT
COM1/2 RS232/RS232 CRT/CRT resolution yes/1920 x 1200
Ccom3/4 RS232/RS232 DVI 2 x DVI, 1 x DisplayPort
PS/2 keyboard/mouse yeslyes LCD TTL -
Touch controller ELO resistive - LCD LVDS -
TPM/Watchdog yeslyes LCD resolution 1920 x 1200 (DVI, HDMI)
Supply voltage ATX 24

BECKHOFF New Automation Technology

Manufacturer/BIOS chip

AMI Aptio/128 Mbit SPI-Flash

Power management APM/ACPI  yes/yes

SpeedStep®/ATM yeslyes

Selectable fixed frequency yes

Power states S0/S1/(S3)/54/S5

ISA/PCI —/3 x PCI32 slot

AGP 3.3V/1.5V -

PCle x1/x4/x16 2 x PCle x1(2.0) + 1 x PCle x16(3.0)
Format ATX

Dimensions (W x H x D) 305 mm x 41 mm x 220 mm
Further information www.beckhoff.com/CB1061

We reserve the right to make technical changes.



Front side

Back side

CB3056 | 3%2-inch Industrial Motherboard

CPU Intel® Celeron®/Core™ i3/ Controller and codec Intel® QM67/Realtek ALC889 (HDA)
Core™ i5/Core™ i7 Support for 2.0/5.1/7.1 yeslyes/—

Socket PGA988 Analog input Line/Mic1/Mic2/PCBeep

2" level cache max. 6 MB Analog output Line/Mono out  yes/—

FSB - Digital input/output yes/yes

Performance 1.1...2.5GHz

Chipset Intel® QM67 LAN1 controller Intel® QM67/82579L Phy
LAN1 10/100/1000

Type 2 x SODIMM204-1.5 V/IDDR3 LAN1 boot option RPL/PXE/WOL

Max. memory/speed 8,192 MB/DDR3 1600 LAN2 controller Intel® 82574L

On-board flash - LAN2 10/100/1000
LAN2 boot option RPL/PXE/WOL

ATA primary/secondary -

ATA RAID - Controller CPU integrated

PIO - Video BIOS Intel® Extreme

DMA - Memory 512 MB DVMT

SATA 4 CRT/CRT resolution yes/2048 x 1536

SATA RAID 0/1/5/10 DVI 2x

1.5 Gbs/3.0 Gbs yes/yes/yes LCD TTL -

Boot HD/FDD/CD-ROM/FD/ZIP LCD LVDS -

USB channels 10 LCD resolution -

UsB 1.0/2.0/Host

Specials/options - Manufacturer/BIOS chip AMI Aptio/SPI-Flash

CoM1/2 RS232/RS232 Power management APM/ACPI  yes/yes

COM3/4 RS232/RS232 SpeedStep®/ATM yes/—

LPT1 - Selectable fixed frequency yes

LPT2 - Power states S0/S1/(S3)/S4/S5

PS/2 keyboard/mouse (yes)/(yes)

Floppy interface FCC/LPT - ISA/PCI —/Mini PCI

Touch controller ELO resistive - AGP 3.3V/1.5V -

TPM/Watchdog —Iyes PCle x1/x4/x16 4x1orlx4

Supply voltage 5V and 5V standby (12 V for fans)
Format 3%-inch
Dimensions (W x H x D) 147 mm x 20 mm x 102 mm
Further information www.beckhoff.com/CB3056

We reserve the right to make technical changes.
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Front side

Back side

CB3060 | 3'2-inch Industrial Motherboard

CPU Intel® Core™ i3/Core™ i5/ Controller and codec Intel® QM87/Realtek ALC889 (HDA)
Core™ i7 Support for 2.0/5.1/7.1 yeslyes/—

Chipset Intel® QM87 Analog input Line/Mic1/Mic2/PCBeep
Super 101 SMSC SCH3114 Analog output Line/Mono out  yes/—
Super 102 - Digital input/output yes/yes
Hardware monitoring Super 101

LAN1 controller Intel® Q87/i218 Phy
Type 2 x SODIMM204-1.35 V/DDR3L LAN1 10/100/1000
Max. memory/speed 16 GB/DDR3L 1600 LAN1 boot option PXE/WOL
On-board flash — LAN2 controller Intel®i210

LAN2 10/100/1000
SATA 2 x SATA 3G/2 x SATA 6G LAN2 boot option -
SATA RAID 0/1/5/10
Boot HD/FDD/CD-ROM/FD/ZIP Controller CPU integrated
USB channels 1 Video BIOS Intel® Extreme
UsB 1.0/2.0/3 x USB 3.0 Memory 512 MB DVMT
COM1/2 RS232/RS232 CRT/CRT resolution yes/1920 x 1200
Ccom3/4 RS232/RS232 DVI 2 x DVI/HDMI
PS/2 keyboard/mouse yes/yes (replaces COM3) LCD TTL -
Touch controller ELO resistive  — LCD LVDS -
TPM/Watchdog —lyes LCD resolution 1920 x 1200 (DVI, HDMI)
Supply voltage 5V and 5V standby (12 V for fans

BECKHOFF New Automation Technology

Manufacturer/BIOS chip

AMI Aptio/128 Mbit SPI-Flash

) I

Power management APM/ACPI  yes/yes

SpeedStep®/ATM yeslyes

Selectable fixed frequency yes

Power states S0/S1/(S3)/54/S5

ISA/PCI —/Mini PCI

AGP 3.3V/1.5V -

PCle x1/x4 4 x PCle x1(2.0) or 1 x PCle x4(2.0)
Format 3Ys-inch

Dimensions (W x H x D) 147 mm x 20 mm x 102 mm
Further information www.beckhoff.com/CB3060

We reserve the right to make technical changes.



Front side

Back side

CB3063 | 3'2-inch Industrial Motherboard

Embedded PC

CPU Intel® Atom™ E38xx Controller and codec -
Chipset Intel® Atom™ E38xx Support for 2.0/5.1/7.1 -
Super 101 SMSC SCH3114 Analog input -
Super 102 - Analog output Line/Mono out -
Hardware monitoring Super 101 Digital input/output -

Type SODIMM204-1.35 V/DDR3L LAN1 controller Intel®i210
Max. memory/speed 8 GB/DDR3L 1333 LAN1 10/100/1000
On-board flash - LAN1 boot option PXE/WOL
LAN2/3 controller Intel®i210
SATA 2 x SATA 3G LAN2/3 10/100/1000
SATA RAID - LAN2/3 boot option WOL
Boot HD/FDD/CD-ROM/FD/ZIP
USB channels 9 Controller CPU integrated
USB 8 x USB 2.0, 1 x USB 3.0 Video BIOS Intel® Extreme
CoM1/2 RS232/- Memory 512 MB DVMT
COM3/4 - DVI-I: DVI resolution 1920 x 1080
PS/2 keyboard/mouse yeslyes (replaces COM3) DVI-I: CRT resolution 2560 x 1600
Touch controller ELO resistive  — DVI internal: resolution 1920 x 1080
TPM/Watchdog —/yes DP internal: resolution 2560 x 1600
Supply voltage 24V

We reserve the right to make technical changes.

Manufacturer/BIOS chip

AMI Aptio/128 Mbit SPI-Flash

Power management APM/ACPI  yes/yes

SpeedStep®/ATM yes/yes

Selectable fixed frequency yes

Power states S0/S1/(S3)/S4/S5

ISA/PCI -

AGP 3.3V/1.5V -

PCle x1/x4/x16 1 x PCle x1

Format 3Ys-inch

Dimensions (W x H x D) 147 mm x 20 mm x 102 mm
Further information www.beckhoff.com/CB3063

BECKHOFF New Automation Technology
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Fieldbus Components

/0s for all common fieldbus systems
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Fieldbus Components

/0s for all common fieldbus systems

270

272
274
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284

The fieldbus toolkit
Fieldbus overview
Signal overview

System overviews

EtherCAT, PROFIBUS

CANopen, DeviceNet

Lightbus, PROFINET

EtherNet/IP, Ethernet TCP/IP
SERCOS, Modbus, RS485, RS232
EnOcean, 10-Link, BACnet/IP,
subsystems

EtherCAT

314

System description
eXtreme Fast Control (XFC)
EtherCAT Development Products

EtherCAT Terminal

342
37
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Product overview
EtherCAT Couplers
Digital input/output
Analog input/output
Position measurement
Communication
Motion

System terminals
Accessories

450

EtherCAT Box

480
486

526

Product overview
Digital input/output
Digital combi
Analog input/output
Position measurement
Communication
Motion

System

EQ series

ER series
Accessories

EtherCAT Plug-in Modules

542

Product overview
EtherCAT Couplers
Digital input/output
Analog input/output
Motion

System

Bus Terminal
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70
674

688

Product overview

Bus Couplers

Bus Terminal Controllers
Digital input/output
Analog input/output
Position measurement
Communication
Manual operation
System terminals
Terminal modules
Accessories

» www.beckhoff.com/FieldbusComponents

Fieldbus Components

N
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wv

G Fieldbus Box
Product overview
Fieldbus systems
718 Coupler Box signal types
PLC Box signal types
Compact Box signal types
726 Extension Box signal types
10-Link box
Accessories
762 Fieldbus Modules
Infrastructure Components
771 PCl Cards
Components in IP 20
787 Components in IP 67
Software
Il KS2000
Configuration software
PE7H TwinCAT PLC
Software PLC and IEC 61131-3
programming system
TwinCAT 1/0
Configuration tool and driver
BEEE  TwinSAFE
970 TwinSAFE system
TwinSAFE EtherCAT Coupler
TwinSAFE EtherCAT Terminals
| 981 | TwinSAFE EtherCAT Box
TwinSAFE Bus Terminals
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The fieldbus toolkit

Beckhoff provides an extensive range

of fieldbus components for all common
I/0 and fieldbus systems. The wide choice
of /0 components means that the bus
system best suited to the particular appli-
cation can be chosen:

EtherCAT

EtherCAT (Ethernet Control Automation
Technology) is the Ethernet solution for
industrial automation, characterised by
outstanding performance and particularly
simple handling.

Ethernet

The advantages of Ethernet, such as high
data transmission rates, easy methods of
integration into existing networks, and a
wide range of services and interfaces are also
found in the Beckhoff Ethernet products.

Lightbus

This well proven fibre optics bus system from
Beckhoff is characterised by particularly good
immunity to EMI, easy installation and a very
fast, cyclic and deterministic data flow.

PROFIBUS

PROFIBUS is widely used as a fast bus

for decentralised peripheral components
(PROFIBUS DP). In addition to PROFIBUS DP
and FMS, Beckhoff also supports the standard
for drive communication, PROFIBUS MC.

BECKHOFF New Automation Technology

PROFINET

PROFINET is the open Industrial Ethernet
standard of the PNO (PROFIBUS users
organisation). Internationally established
IT standards such as TCP/IP are used for
communication.

EtherNet/IP

Ethernet/IP is the Industrial Ethernet
standard of the ODVA (Open DeviceNet
Vendor Association). Ethernet/IP is based
on Ethernet TCP/IP and UDP/IP.

CANopen

The effective utilisation of the bus band-
width allows CANopen to achieve a short
system reaction time at comparatively low
data rates. The typical advantages of CAN,
such as high data security and multi-master
capability are retained.

DeviceNet

DeviceNet is a sensor/actuator bus system
that originated in the USA, but which mean-
while is increasingly being used in Europe
and Asia. DeviceNet is CAN-based (Controller
Area Network).

SERCOS interface

SERCOS was originally developed as

a fast fibre optic bus system for drives.
Thanks to the Beckhoff SERCOS Bus
Coupler, the advantages such as high
data rate and short cycle times can now
be provided for the I/0 peripherals too.

ControlNet

ControlNet is an open, standardised fieldbus
system. The protocol allows both cyclic and
acyclic data to be exchanged over the bus
without affecting each other.

CC-Link

CC-Link (Control & Communication Link)
is an open bus system for communication
between the control and fieldbus level.

It is predominately used in Asia.

UsB

USB has grown into a standard interface
for PC technology. Thanks to its high trans-
mission rate, flexible topology through inte-
grated hubs and the Beckhoff USB Bus Cou-
pler, this system can be used as a substitute
for a fieldbus when distances are small.

Modbus RTU

Modbus RTU is an open, serial communica-
tions protocol based on the master/slave
architecture. Since it is extremely easy to
implement on all kinds of serial interfaces,
it has gained wide acceptance.

Modbus TCP

Due to its open standards Modbus TCP is
common for the use of Ethernet in the fields
of automation. Modbus TCP has a so called
“Well known port (Port 502)", which makes
it routable via the Internet.

We reserve the right to make technical changes.
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RS232/RS485

The “classic” serial interfaces, RS232 and
RS485, continue in wide use. The Beckhoff
RS485/RS232 1/0 modules use a simple,
published serial communication protocol
that is easy to implement.

AS-Interface

AS-Interface connects sensors and
actuators with the higher control level
via a simple and low-priced wiring
method. AS-Interface is internationally
standardised through EN 50295 and
IEC 62026-2.

10-Link

[0-Link serves to connect sensors and
actuators to the control level by means of
an inexpensive point-to-point connection.
As an open interface, I0-Link can be inte-
grated in all common fieldbus systems.

DALI

In building automation DALI is a
standard for digital control of electronic
ballasts for lighting.

EIB/KNX

The local two-wire bus system EIB/KNX for
the connection of sensors and actuators has
its main area of use in building automation,
since it is well suited for implementation in
various functionalities.

We reserve the right to make technical changes.

CANopen

sercos Modbus

the automation bus

‘ﬂ @ I0-Link
EtherNet/IP ControlNet

DeviceNet EIB/KNX
1HeD Ll

RS232
RS485

LON

LON (Local Operating Network) is a multi-
network-capable communication system for
distributed applications. It is predominately
used for automation applications in commer-
cial buildings.

EnOcean

EnOcean enables the battery-free
transmission of switching signals and
measured values and is mainly used
in building automation.

DMX

As bus system for professional lighting
equipment DMX (Digital Multiplexing) con-
trols dynamic lighting in stage- and event-
business as well as lighting of exclusive
displays of light and color in high-profile
buildings.

MP-Bus

As simple sensor/actuator bus for HVAC
systems the MP-Bus (Multi Point Bus) serves
to control flaps and volumetric flow rate
controllers alongside valves and window
ventilation systems.

SMI

Standard Motor Interface (SMI) is a standard
interface for the control of electronic drives
for sun blinds and roller shutters e.g. via bus
topologies used in building automation.

(C-Link

S
/VkBus

PTP/IEEE 1588
BACnet/IP

~

DALI

LON

DMX

Green. Smart. Wireless.

enocean

MB27"BUS

MP-BUS'COMPATIBLE

M-Bus

The M-Bus (Metering Bus) is used as a
standardised system for reading energy and
consumption meters or other end devices in
buildings and properties with a large number
of end users (see EN 13757).

PTP/IEEE 1588

The Precision Time Protocol (PTP) secures
the synchronicity of the time settings of
several devices in a network and is defined
in IEEE 1588 as the protocol standard for
the synchronisation of distributed clocks

in networks.

BACnet/IP

BACnet (Building Automation Control Net-
work) is a standardised, manufacturer-inde-
pendent communication protocol for building
automation, based on Ethernet. Areas of
application include HVAC, lighting control,
safety and fire alarm technology.

BECKHOFF New Automation Technology
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Fieldbus Components
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Product overview fieldbus systems

Fieldbus EtherCAT | EtherCAT | EtherCAT | Bus Terminal | Fieldbus Box
Terminal | Box | |
| |
Couplers/ Modules Bus Cou- PLC Compact Coupler
Gateways plers/Master (IEC61131-3)  Box Box
terminals
EtherCAF' EK1xxx EPxxxx EJxxxx BK1120 IL230x-B110
EL6695 bridge terminal EQxxxx BK1150
ERxxxx BK1250
EL6720 master terminal BK20x0 IPxxxx-B200 1L230x-B200
EK3100 BK3xx0 BC31x0 IPxxxx-B31x 1L230x-B31x
EL6731 master/slave terminal LC3100 BX3100
- EL6740 BK40x0 IPxxxx-B400 IL230x-B400
slave terminal
EL6751 master/slave terminal BK51xx BC5150 IPxxxx-B51x IL230x-B51x
LC5100 BX5100
EL6752 masterislave terminal BK52x0 BC5250 IPxxxx-B52x IL230x-B52x
LC5200 BX5200
BKk7000
BK7150
[ Modbus | BK73x0 BC7300 IPxxxx-B730 IL230x-B730
SClCuS EK9700 BK75x0
EL6021, EL6022 EP600x BK8000 BC8050 IPxxxx-B800 1L230x-B800
BX8000
X2 EL6001, EL6002 EP600X BK8100 BC8150 IPxxxx-B810 IL230x-B810
Ethernet TCP/IP R0 BK9xx0 BCIxXxXX 1L230x-B90x
EL6601, EL6614 BX9000
switch port
EK9300 EP9300 BK9xx3 IL230x-B903
EL6631
RT controller/device terminal
EL6632
IRT controller terminal
EK9500 BK9xx5 IL230x-B905
EL6652 master/slave terminal
[IT T =" BK9500
EL6201 KL62x1
EL6224 EP6224 KL6224
KL6301
flon | Ksdor
we-ss | K771
e | Keo7st
Kea11
IEEE 1588 EL6688

L6851

KL658x
KL68x1

BECKHOFF New Automation Technology We reserve the right to make technical changes.



| Fieldbus | Infrastructure | Embedded | Drive | Accessories
| Modules | Components | PC | Technology|
|
PLC Box 10-Link box Modules Interfaces Master/Slave Servo Drives Connectors/
(IEC 61131-3) Cables
FM33xx-B110 FC90xx, FC11xx CXxXxXX AX5xxx 251090-00xx
CUxxxx AX8xxx ZK1090-9191
EP9xxx ZK1090-xxxx
FC200x CX1500-M/B200 Z1xxx
1L230x-C31x FM33xx-B310 FC31xx CXXXXX ZB3xxx
CX2500-M/B310 ZK/251031
ZB4200
FC51xx CXxXXX ZB51xx
CX2500-M/B510 ZK/Z51052
FC52xx CX1500-M/B520 ZB52xx
ZK/251052
CXXXXX ZK/251031
FC75xx CXXxxxxX
CXXxXXX ZK/251031
1L230x-C810 CXXxXXX ZK/Z51031
1L230x-C900 FC90xx CXXXXX Z51090-00xx
CU2xxx, CU2508 ZB90x0
Ethernet Switch ZK1090-xxxx
CU2508 CXXXXX Z51090-00xx
ZB90x0

ZK1090-xxxx

CU2508 CXxxxx Z51090-00xx

EPIxxxx, ERIxxxx

We reserve the right to make technical changes. BECKHOFF New Automation TEChI"IOlOgy
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Product overview signal types

Signal EtherCAT EtherCAT Box EtherCAT Plug-in
Terminal wEgl Modules 526

<Y
g‘ Digital input
2 5V DC/12V DC ELTxxx 349 |
3 24V DC ELTxxx 7N EPTxxx I EQixxx T3 ER1xxx 3 ENxo E3
= 48V DC EL1134 349 |
270 60V DC |
120V AC/DC EL1712 349 |
230V AC EL17x2 Ea
safety EL19xx EGH EP19xx 472
Namur |
Thermistor EL1382 EE|
Counter EL15x2 S EP1518 468 ER1518 468
5V DC/12V DC EL2x24 E3 |
24V DC EL2xxx E53 EP2xxx EQ2xxx ER2xxx IEER ED2xxx 537
30V AC/DC EL27xx ED |
125V AC/DC | EP2624 479 ER2624 479 |
230V AC EL2xxx E3 |
400V AC | |
safety EL29xx E3 |
PWM EL25xx 364 |
Digital combi | |
24V DC EL1859 [EZEN EP23xx EQ23xx [T ER23xx a0 BT E3
EL1259
0..2V, 22V
0...10V EL3x6x 78 EP31xx EQ3174 [E00 ER31x4 486
10V EL3x0x T EP31xx EQ3174 JEI0 ER31x4 IETA E13x0x E3
0...20 mA EL3xxx EI3 EP31xx EQ3174 JEI0 ER31x4
4...20 mA EL3xxx XN EP31xx EQ3174 [E00 ER31x4 487 |
Resistance thermometer EL32xx EfE EP32xx EQ3204 [N ER3204 487 |
Thermocouple/mV EL331x EIE) EP3314 EQ3314 [N ER3314 488 |
Resistor bridge EL335x 7] EP3356 489 |
Potentiometer EL3255 | |
Power measurement EL3xxx m |
Condition Monitoring EL3632 Eﬂ| I

Pressure measurement EM37xx m EP3744 [ 490 |

0...10V EL4X0x II7A EP4x74 [491 ] ER4x74 IEIN EJ4002 539 ]
+10V EL4x3x IIT) EP4x74 491 | ER4x74 EIN E14134 539 |
0...20 mA EL4x1x 178 EP4x74 491 ] ER4x74 491 |

4..20 mA EL4x2x 113 EP4x74 491 ] ER4x74 491

SSl sensor interface EL500x | |

EnDAT 2.2 interface EL5032 409 | |

Incremental encoder interface  EL51xx AT EP51x1 492 ] ER51x1 492 |

RS232, RS485 EL60xx II7% EP600X [ 494 | ER600x 494 |

™ | |

Motion Control EL7x0 IETR EP7xxx 496 | ER7x4x IEE EJ7xxx EQ
Manual operating modules | |

Multi-functional | EP8309 499 | ER8309 499 |

The standard EtherCAT Terminals (ELxxxx)/Bus Terminals (KLxxxx) can be optionally ordered with pluggable wiring level as ESxxxx or KSxxxx respectively.

BECKHOFF New Automation TEChI'IOlOgy We reserve the right to make technical changes.



Bus Terminal

Fieldbus Box

Fieldbus
goem Modules 762

KL1124 598 |

KL1xxx EE7 KM1xxx TR 1P10xx-Bxxx 1E10xx EPI1xxx ERI1xxx 748

KL1032 [ 598 |

KL1712 599 |

KL1712 Ex

KL17x2 Ea

KL1904 [ 605 |

KL1352 [ 603 |

KL1382 [ 603 |

KL15xx 604 | IP1502-Bxxx IE1502 729

KL2124 [ 611 |

KL2xxx KM20xx  [T0 1P20xx-Bxxx IE2xxx EPI2xxx ERI2xxx [ 750 |

KL27xx [ 613 |

KL2612 [ 614 |

KL2xxx A km2axxx G

KL2631 [ 615 |

KL2904 Ba

KL25xx BA 1P2512-Bxxx 1IE2512 733

KL1859 Ea IP/IL23xx-Bxxx 1E23xx EPI23xx ERI23xx [ 752 |
IL230x-Cxxx  [EF7)

KL31x2 633 |

KL3x6x 632 | 1P3102-Bxxx IE3102 EPI3174 ERI3174 [ 754 |

KL3xxx 630 | IP3102-Bxxx IE3102 EPI3174 ERI3174 m

KL3xxx 634 | 1P3112-Bxxx IE3112 EPI3174 ERI3174 m

KL3xxx 636 | IP3112-Bxxx IE3112 EPI3174 ERI3174 [ 754 |

KL32xx 639 | 1P3202-Bxxx 1E3202 739

KL331x 640 | 1P3312-Bxxx 1E3312 739 FM33xx 762

KL335x 642 |

KL3xxx 643 |

KM37xx 646 |

KL4x0x [0 KM4602  TEEN 1P4132-Bxxx 1IE4132 EPI4374 ERI4374

KL4xxx 648 1P4132-Bxxx 1IE4132 EPI4374 ERI4374

KL4x1x BA 1P4112-Bxxx 1IE4112 EP14374 ERI4374

KL402x [ 654 | 1P4112-Bxxx 1E4112 EP14374 ERI4374

KL50x1 [ 656 | IP5009-Bxxx IE5009 742

KL51xx [ 658 | 1P5109-Bxxx 1IE5109

KL60x1 [ 660 | 1P60x2-Bxxx 1IE60x2

KL6011 [ 661 | IP6012-Bxxx 1IE6012

KL2xxx B3

KL85xx 671

We reserve the right to make technical changes.

BECKHOFF New Automation Technology

Fieldbus Components

N
~N

1



System overview EtherCAT

[ = .
= TwinCAT
=
c | 892 |
g TwinCAT
® - - configuration with TwinCAT System Manager
S =] — TwinCAT as EtherCAT master
g <
3
(5}
S (@) . -
S =% Industrial PC/ J'i
4 — .
5 Embedded PC |
o] |
= 28| .
212 EtherCAT master: EtherCAT master:
IPC Embedded PC
PCl slave card PCle slave card
FC1100 FC1121
Bus Terminals - g
5] b ‘
A i Eai
EtherCAT slave: EtherCAT slave: EtherCAT slave: EtherCAT slave:
Bus Coupler BK1120, Embedded PC CX8010, Embedded PC €X9020-B110, Embedded PC CX50xx-B110,
Bus Terminals Bus Terminals Bus Terminals Bus Terminals
EtherCAT A e EtherCAT
Terminals i3 18 .
m EtherCAT slave: EtherCAT slave: EtherCAT slave: EtherCAT slave:
Coupler EK1100, 2-port junction Embedded PC CX8010, Embedded PC €X9020-B110, Embedded PC CX50xx-B110,
EK1122, EtherCAT Terminals EtherCAT Terminals EtherCAT Terminals EtherCAT Terminals
EtherCAT
Plug-in Modules
EtherCAT plug-in modules
EJxxxx
Fieldbus Box
IP-Link EtherCAT slave:

Fieldbus Module
FM33x2-B110

EtherCAT slave:
Coupler Box 1L230x-B110
with Extension Box IEXxxx

EtherCAT Box ; L3
|
0] : o -
: .
_—— i
EtherCAT slave: - —
EtherCAT Box EPxxxx
Drive
Technology
790
—
Multi-axis servo system EtherCAT Servo Drives EtherCAT slave:
AX8000 AX5000 Compact Drive Technology up to 5 A

For further information see the EtherCAT chapter on page I or
» www.beckhoff.com/EtherCAT

BECKHOFF New Automation Technology
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System overview PROFIBUS

TwinCAT
| 892 |

TwinCAT

— TwinCAT as PROFIBUS master

— configuration with TwinCAT System Manager

=
o
=
©
£
[=]
-
=
<<
O
=

Industrial PC/
Embedded PC

EtherCAT

PROFIBUS master: PROFIBUS master:

IPC i IPC

PCl Card
FC310x

" Mini PCI Card
FC3151

PROFIBUS master:  *

EtherCAT Terminal EL6731

= PROFIBUS master:

Embedded PC CX20xx
with master connection
CX2500-M310

PROFIBUS master: -

% Embedded PC

CX50xx-M310,
CX9020-M310

Bus Terminals J
PROFIBUS slave: PROFIBUS slave: PROFIBUS slave: PROFIBUS slave:
Bus Coupler BK3xx0, Bus Terminal Controller Embedded PC CX8031, Embedded PC CX20xx
Bus Terminals BC/BX31x0 (IEC 61131-3), Bus Terminals with slave connection
Bus Terminals CX2500-B310, Bus Terminals
|
EtherCAT [ ) 4 ;P_ :
Terminals ; -1 =
| 314 | PROFIBUS slave: * PROFIBUS slave: PROFIBUS slave: PROFIBUS slave: PROFIBUS slave:
Bus Coupler EK3100, EtherCAT Terminal Embedded PC CX8031, Embedded PC CX20xx Embedded PC
EtherCAT Terminals EL6731-0010 EtherCAT Terminals with slave connection CX50xx-B310,
(CX2500-B310, (€X9020-B310,
. EtherCAT Terminals EtherCAT Terminals
Fieldbus Box
= Ethercar
!
IP-Link IP-Link
PROFIBUS slave:
Fieldbus Module
FM33x2-B310
PROFIBUS slave: PROFIBUS slave: PROFIBUS slave:
Compact Box IPxxxx-B31x Coupler Box 1L230x-B31x PLC Box 1L230x-C31x
with Extension Box |Exxxx (IEC61131-3)
EtherCAT Box
EtherCAT Box EPxxxx
Drive
Technology I
790

» www.beckhoff.com/profibus

We reserve the right to make technical changes.
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Multi-axis servo system
AX8000

EtherCAT Servo Drives
AX5000

EtherCAT slave:
Compact Drive Technology
upto5A
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System overview CANopen

TwinCAT
| 892 |

TwinCAT
— configuration with TwinCAT System Manager
— TwinCAT as CANopen master

f=
o
=
©
£
[=]
-
=]
<
O
=

Industrial PC/

EtherCAT
Embedded PC
i CANopen master: CANopen master: I_ CANopen master: . CANopen master: -
PC IPC = Embedded PC CX20xx = Embedded PC
| " with master connection © CX50xx-M510,
I CX2500-M510 CX9020-M510
PCI Card “  Mini PCl Card CANopen master: ~ *
FC510x FC5151 EtherCAT Terminal EL6751
Bus Terminals

CANopen slave: CANopen slave: CANopen slave: CANopen slave:

Bus Coupler BK51xx, Bus Terminal Controller Embedded PC CX8051, Embedded PC CX20xx with
Bus Terminals BC/BX51x0 (IEC 61131-3), Bus Terminals slave connection CX2500-B510,
Bus Terminals Bus Terminals

EtherCAT 11— oIy i
Terminals . 1 11 !
m = CANopen slave: CANopen slave: CANopen slave: CANopen slave:
EtherCAT Terminal Embedded PC CX8051, Embedded PC CX20xx Embedded PC
EL6751-0010 EtherCAT Terminal with slave connection CX50xx-B510,
(CX2500-B510, (€X9020-B510,
. EtherCAT Terminals EtherCAT Terminals
Fieldbus Box
m EtherCAT
CANopen slave: CANopen slave:
Compact Box IPxxxx-B51x Coupler Box IL230x-B51x
with Extension Box IExxxx
EtherCAT Box
EtherCAT Box EPxxxx
Drive
Technology I
790 -
—
Multi-axis servo system EtherCAT Servo Drives EtherCAT slave:
AX8000 AX5000 Compact Drive Technology

upto5A

» www.beckhoff.com/canopen
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System overview DeviceNet
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Motion

TwinCAT
| 892 |

TwinCAT
— configuration with TwinCAT System Manager
~ TwinCAT as DeviceNet master

Industrial PC/
Embedded PC

Bus Terminals

EtherCAT
Terminals

Fieldbus Box
| 696 |

EtherCAT Box
[ 450 |

DeviceNet master:
IPC

PCl Card
FC520x

EtherCAT

DeviceNet master:

{ IPC

Mini PCI Card
FC5251

DeviceNet master:
EtherCAT Terminal EL6752

DeviceNet slave:

Bus Coupler BK52x0,
Bus Terminals

DeviceNet slave:

Bus Terminal Controller
BC/BX52x0 (IEC 61131-3),
Bus Terminals

DeviceNet slave:
Embedded PC with slave
connection CX1500-B520,
Bus Terminals

EtherCAT Terminal
EL6752-0010

DeviceNet slave:
Compact Box IPxxxx-B52x

DeviceNet slave:
Coupler Box IL230x-B52x
with Extension Box IExxxx

DeviceNet slave:
Embedded PC with slave
connection CX1500-B520,
EtherCAT Terminals

EtherCAT Box EPxxxx

EtherCAT

DeviceNet master:
Embedded PC with master
connection CX1500-M520

Drive
Technology

790

» www.beckhoff.com/devicenet

We reserve the right to make technical changes.
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Multi-axis servo system
AX8000

EtherCAT Servo Drives
AX5000
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EtherCAT slave:
Compact Drive Technology
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System overview Lightbus

= | TwinCAT
=
c [ 892 |
g TwinCAT
® - — configuration with TwinCAT System Manager
S = — TwinCAT as Lightbus master
5 <
Qo
5 Y
o =% Industrial PC/
3 Embedded PC
£ 25 |
276 EtherCAT

« » Lightbus master:
- - Embedded PC with master
connection CX1500-M200

Lightbus master:

IPC

PCl Card
FC200x

Lightbus master: *
EtherCAT Terminal EL6720

Bus Terminals

Lightbus slave: Lightbus slave:

Bus Coupler BK20xx, Embedded PC with slave
Bus Terminals connection CX1500-B200,

Bus Terminals

EtherCAT
Terminals ] s
EIN Lightbus slave: :
Embedded PC with slave

connection CX1500-B200,
EtherCAT Terminals

EtherCAT

Fieldbus Box
| 696 |

IP-Link

Lightbus slave: Lightbus slave:
Compact Box IPxxxx-B200 Coupler Box 1L230x-B200
with Extension Box IExxxx

» www.beckhoff.com/lightbus

BECKHOFF New Automation Technology We reserve the right to make technical changes.



System overview PROFINET

=
=
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£
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TwinCAT
| 892 |

TwinCAT
- configuration with TwinCAT System Manager
— TwinCAT as PROFINET controller with “TwinCAT PROFINET RT Controller”
— TwinCAT as PROFINET device with “TwinCAT PROFINET RT Device”

Industrial PC/
Embedded PC

Bus Terminals

EtherCAT
Terminals

Fieldbus Box
| 696 |

EtherCAT Box
[ 450 |

PROFINET controller:
IPC

PCI Card
FC900x

EtherCAT

PROFINET controller:
IPC

Mini PCI Card
FC905x

PROFINET controller:

EtherCAT Terminal EL6631

= PROFINET controller:
= Embedded PC
CX20xx-M930

Gm=ld
PROFINET IRT controller:
EtherCAT Terminal EL6632

PROFINET device:
Bus Coupler BK9xx3,
Bus Terminals

. EtherCAT

...|I!:.

PROFINET device:
Bus Coupler EK9300,
EtherCAT Terminals

IP-Link

PROFINET device:
Coupler Box 1L.230x-B903
with Extension Box [Exxxx

EtherCAT Terminal
EL6631-0010

i
PROFINET device:

Embedded PC CX8093,
Bus Terminals

X

PROFINET device:
Embedded PC CX8093,
EtherCAT Terminals

PROFINET device:
Embedded PC CX20xx-B930,
Bus Terminals

L

PROFINET device:
Embedded PC CX20xx-B930,
EtherCAT Terminals

EtherCAT Box EPxxxx

PROFINET controller: ~ *
Embedded PC
CX50xx-M930,
(€X9020-M930

PROFINET device: .
Embedded PC
CX50xx-B930,
(€X9020-B930,

EtherCAT Terminals

EtherCAT

Drive
Technology

790

» www.beckhoff.com/profinet

We reserve the right to make technical changes.
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Multi-axis servo system
AX8000

EtherCAT Servo Drives
AX5000
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System overview EtherNet/IP

[ = -

= TwinCAT

=

< Qi 892 |

£ TwinCAT
) 3 — configuration with TwinCAT System Manager
5 = — TwinCAT as EtherNet/IP master/slave with “TwinCAT EtherNet/IP Master/Slave”
S <<
Qo
5 U
> =% Industrial PC/
3 —
3 Embedded PC
< | 25 |

278 .
i EtherNet/IP master/slave: ! EtherNet/IP master/slave: EtherNet/IP master/slave:
E IPC i IPC Embedded PC
.
PCl Card = Mini PCI Card EtherNet/IP master:
FC900x FCIx51 EtherCAT Terminal EL6652

= EtherNet/IP slave: = EtherNet/IP slave:

= Embedded PC = Embedded PC CX50xx-
CX20xx-B950 B950, CX9020-B950

Bus Terminals &3

EtherNet/IP slave: = EtherNet/IP slave:

Bus Coupler BK91x5, = Embedded PC CX8095,

Bus Terminals Bus Terminals
EtherCAT G Iy ‘

. -
Terminals = | 1 F
e o 1 e

E EtherNet/IP slave: EtherNet/IP slave:

Bus Coupler EK9500, EtherCAT Terminal Embedded PC CX8095,

EtherCAT Terminals EL6652-0010 EtherCAT Terminals

EtherCAT
Fieldbus Box
IP-Link

EtherNet/IP slave:

Coupler Box 1L230x-B905

with Extension Box [Exxxx
EtherCAT Box

EtherCAT Box EPxxxx

Drive
Technology
790
T
Multi-axis servo system EtherCAT Servo Drives EtherCAT slave:
AX8000 AX5000 Compact Drive Technology
upto5A

» www.beckhoff.com/ethernet-ip
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System overview Ethernet TCP/IP
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TwinCAT
| 892 |

TwinCAT

— configuration with TwinCAT System Manager
— TwinCAT as TCP/IP client/server with “TwinCAT TCP/IP Server”
— TwinCAT as FTP client mit “TwinCAT FTP Client”

— TwinCAT as OPC UA client/server with “TwinCAT OPC UA"

Industrial PC/
Embedded PC

Switches
782

Bus Terminals

EtherCAT
Terminals

314

Fieldbus Box
| 696 |

EtherCAT Box
[ 450 |

i Ethernet TCP/IP:
i IPC

PCl Card
FC90xx

Ethernet switch
CU20xx

Ethernet TCP/IP:
Bus Coupler BK9xx0,
Bus Terminals

EtherCAT

i |-..

Ethernet TCP/IP:
Bus Coupler EK9000,
EtherCAT Terminals

IP-Link

Ethernet TCP/IP:
Coupler Box 1L230x-B90x
with Extension Box IExxxx

Ethernet TCP/IP:
IPC

Mini PCI Card
FC9x51

Ethernet TCP/IP:

Bus Terminal Controller
BC9xxx (IEC 61131-3),
Bus Terminals

Ethernet TCP/IP:
EtherCAT Terminals
EL6601 and EL6614

IP-Link

Ethernet TCP/IP:
PLC Box 1L230x-C900
(IEC61131-3)

Ethernet TCP/IP:
Embedded PC

Ethernet TCP/IP:
Embedded PC CX8090,
Bus Terminals

Ethernet TCP/IP:
Embedded PC CX8090,
EtherCAT Terminals

EtherCAT Box EPxxxx

Ethernet TCP/IP:
Embedded PC
€X5000, CX9020,
Bus Terminals

o
nkL
Ethernet TCP/IP:
Embedded PC

€X5000, CX9020,
EtherCAT Terminals

EtherCAT

Drive
Technology

790

» www.beckhoff.com/ethernet
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Multi-axis servo system
AX8000

EtherCAT Servo Drives

AX5000
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EtherCAT slave:
Compact Drive Technology
upto5A

Fieldbus Components

N
~

9



Fieldbus Components

[
o

System overview SERCOS interface

f = q
=) TwinCAT
=
c W 892 |
E TwinCAT
3 — configuration with TwinCAT System Manager
= — TwinCAT as SERCOS master
<
|9 q
=% Industrial PC/
Embedded PC
i SERCOS Il master: i SERCOS Il master: SECOS Il master: = SERCOS Il slave:
! IPC i IPC Embedded PC with master = Embedded PC CX8097
I I connection CX1500-M750
PCl Card FC750x Mini PCI Card FC7551
Bus Terminals
SERCOS Il slave:
Bus Coupler BK75x0, Bus Terminals
Ethel’CAT EtherCAT
Terminals r

£

SERCOS Ill slave:
Bus Coupler EK9700, EtherCAT Terminals

» www.beckhoff.com/sercos

System overview Modbus

TwinCAT
892 |

TwinCAT

— configuration with TwinCAT System Manager

— TwinCAT as Modbus RTU device with “TwinCAT Modbus RTU"

— TwinCAT as Modbus TCP server with “TwinCAT Modbus TCP Server”

Industrial PC/
Embedded PC

f=
(=}
=
©
£
(=]
-
=]
<<
O
=

ri

Modbus master: :  Modbus master:
PC ' - Embedded PC CX8090
with Modbus TCP protocol implementation

Bus Terminals

Modbus slave: Modbus slave: Modbus slave:
Bus Coupler BK73x0, Bus Terminal Controller Bus Terminal Controller
Bus Terminals BC7300 (IEC 61131-3), BC8050/BC8150 (IEC 61131-3)
Bus Terminals with Modbus RTU protocol implementation,
Bus Terminals

Fieldbus Box
| 696 |

IP-Link

Modbus slave: Modbus slave:
Compact Box IPxxxx-B730 Coupler Box IL230x-B730 with Extension Box |Exxxx

» www.beckhoff.com/modbus
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System overview RS485

TwinCAT
892 |

TwinCAT
- configuration with TwinCAT System Manager

— TwinCAT as RS485 master with “TwinCAT Serial Communication Lib"
— TwinCAT for creating virtual PC interfaces with “TwinCAT Virtual Serial COM Driver”

Industrial PC/
Embedded PC

<
(=}
s
@
£
(=]
=
=]
<<
O
=

RS485 master:
IPC with RS485 interface

- RS485:
= Embedded PC

Bus Terminals

RS485 slave:
Bus Coupler BK8000,
Bus Terminals

RS485 interfaces:
Bus Terminals KL6021, KL6041

RS485 slave: Bus Terminal Controller
BC/BX8000 (IEC 61131-3),
Bus Terminals

ave:
Embedded PC CX20xx-N031,
Bus Terminals

EtherCAT
Terminals

Fieldbus Box

EtherCAT Box
| 450 |

» www.beckhoff.com/RS485

1] 30 EtherCAT
; a:;
A |

RS485 interfaces:
EtherCAT Terminals EL6021, EL6022

W

RS485 slave:
Embedded PC CX50xx-N031,
Embedded PC CX9020-N031,
EtherCAT Terminals

RS$485 slave:
Compact Box IPxxxx-B800

System overview RS232

IP-Link

RS485 slave:
Coupler Box 1L230x-B800 with Extension Box |Exxxx

RS485 slave:
Embedded PC CX20xx-N031,
EtherCAT Terminals

EtherCAT Box
EP600x

TwinCAT
892 |

TwinCAT
— configuration with TwinCAT System Manager

— TwinCAT as RS232 master with “TwinCAT Serial Communication Lib"
— TwinCAT for creating virtual PC interfaces with “TwinCAT Virtual Serial COM Driver”

Industrial PC/
Embedded PC

=
(=}
=
©
£
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-
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O
=

Bus Terminals

EtherCAT
Terminals

Fieldbus Box

EtherCAT Box
| 450 |

» www.beckhoff.com/RS232
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RS232 master:
IPC with RS232 interface

RS232 slave:

RS$232 interfaces:
Bus Terminals KL6001, KL6031

g, EtherCAT
=§Jt

E|

i

RS232 interfaces:
EtherCAT Terminals EL6001, EL6002

IP-Link

RS232 slave:
Coupler Box 1L230x-B810
with Extension Box IExxxx

RS232 slave:
Compact Box IPxxxx-B810

Bus Coupler BK8100, Bus Terminals

RS232 slave:
Bus Terminal Controller BC/BX81x0
(IEC 61131-3), Bus Terminals

RS232 slave:
Embedded PC CX50xx-N030,
Embedded PC CX9020-N030,
EtherCAT Terminals

IP-Link

RS232 slave:
PLC Box IL230x-C810 (IEC 61131-3)
with Extension Box [Exxxx
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RS232 slave:
Embedded PC CX20xx-N030,
Bus Terminals

RS232 slave:
Embedded PC CX20xx-N030,
EtherCAT Terminals

EtherCAT Box
EP600x

Fieldbus Components
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Fieldbus Components
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System overview EnOcean

c .
= TwinCAT
< W 892 |
g TwinCAT
o
=
<
Bus Terminals I_, : \/‘:
| Jsen,Smart, Wieless.
[ 542 | . enocean

and wireless adapter KL6583

«

» www.beckhoff.com/enocean

System overview 10-Link

Bidirectional communication:
EnOcean master terminal KL6581

- configuration with TwinCAT System Manager
— TwinCAT as EnOcean device with “TwinCAT PLC Serial Communication EnOcean

and wireless adapter KL6023

)

Unidirectional communication:
serial Bus Terminal KL6021-0023

"

TwinCAT
| 892 |

TwinCAT

Automation

Bus Terminals i*
|

10-Link master:
Bus Terminal
KL6224

EtherCAT

Terminals

m 10-Link master:
EtherCAT Terminal
EL6224

Fieldbus Box
10-Link slave:
10-Link box modules
EPIxxxx

EtherCAT Box
| 450 |

10-Link master:
EtherCAT Box
EP6224

» www.beckhoff.com/io-link
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— configuration with TwinCAT System Manager

l \5- 1
=
Gl
10-Link slave:

10-Link box modules
ERIxxxx
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System overview BACnet/IP

f = q

= | TwinCAT

=

c W 892 |

g TwinCAT

- — configuration with TwinCAT System Manager

=1 — TwinCAT as BACnet/IP server and client with “TwinCAT BACnet/IP"

<

|9 q

=¥ Industrial PC/

Embedded PC

BACnet/IP server/client: Certified to BACnet/IP server/client: BACnet/IP server/client:
IPC 1SO 16484-5:2012 Embedded PC CX8091 Embedded PC CX5010
BACnet/IP server/client: BACnet/IP server/client: BACnet/IP server/client:
built-in Panel PC Embedded PC CX9020 Embedded PC CX5020

» www.beckhoff.com/bacnet

System overview subsystem: AS-Interface, EIB/KNX, LON,
MP-Bus, M-Bus, DALI/DSI, SMI, IEEE 1588, DMX

TwinCAT
| 892 |

c
(=}
=
©
£
(=]
=
=]
<<

Bus Terminals

EtherCAT
Terminals

314

» www.beckhoff.com/subsystem
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TwinCAT
- configuration with TwinCAT System Manager

N\-Bus

EIB/KNX

LON

MP27BUS

MP-BUS COMPATIBLE

AS-Interface EIB/KNX LON MP-Bus M-Bus
master terminals Bus Terminal Bus Terminal master terminal master terminal
KL6201, KL6211 KL6301 KL6401 KL6771 KL6781

W

SMI
Bus Terminals
KL6831, KL6841

DALI

DALI/DSI
master terminal
KL6811

IEEE 1588

AS-Interface IEEE 1588 external | DMX master terminal
master terminal synchronisation EL6851,
EL6201 interface EL6688 DMX slave terminal

(master/slave) EL6851-0010
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EtherCAT

The real-time Ethernet fieldbus




EtherCAT

2
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m—
EtherCAT.

304 EtherCAT Development Products

290

298

EtherCAT technology

)

XFC technology



EtherCAT

Ethernet for Control Automation Technology

288 Product overview
296 System overview

» www.beckhoff.com/EtherCAT

290

EtherCAT technology

XFC technology

304

EtherCAT Development

~
=3

6

790

13

Products

EtherCAT components
Industrial PC

Embedded PC

EtherCAT Terminal
EtherCAT Box

EtherCAT Plug-in Modules
Infrastructure Components
EtherCAT Servo Drives
TwinCAT

TwinSAFE
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Product overview EtherCAT components

EtherCAT components

PC-based Control EtherCAT Terminal EtherCAT Box EtherCAT Plug-in Modules
Industrial FeRH04 Imm EK1xxx Digital /[l EP1xxx, Imm EJ1100
PCs Panel PCs EtherCAT Coupler E-bus EQ1xxx, ER1xxx* EtherCAT Coupler E-bus
(EtherCAT masters) digital input
BK1xxx EP2xxXx,
CXXXX EtherCAT Coupler EQ2xxx, ER2xxx*
control cabinet PCs K-bus digital output Digital [1[oM EJ1xxx
(EtherCAT masters) EP23xx, digital input
EKxxxx EQ23xx, ER23xx*
Bus Coupler digital combi EJ2xxx
for EtherCAT Terminals digital output

Embedded F@4345 Analog /[0l EP3xxx,
PCs Embedded PCs Digital [/[oJ EL1XxXX | ES1xxx EQ3xxx, ER3xxx*

(EtherCAT masters) digital input analog input
EP4xxx, Analog /(oM EJ3xxx
EL2XXX | ES2xxx ER4xxx* analog input

Software TwinCAT digital output analog output
X&)\ Yl 11} EtherCAT masters and EJAxxx

Control development environment Analog V[0 EL3XXX | ES3xxx Special EP5xxx, analog output

analog input functions QLY

position measurement

ELAXXX | ES4xxx EP6XxXx,

EE_ TwinSAFE analog output ER6xxx* Special EJ7xxx
open and scalable communication functions motion
control technology Special EL5XXX | ES5xxx EP7xxx,

functions position measurement ER7xxx*
motion
EL6XXX | ES6xxx EP8xxx,
Redun- TwinCAT communication ER8xxx* System EJ9xxx
dancy EtherCAT multi-functional /0 box modules BRGNS
Redundancy EL7XXX | ES7xxx
extension of the EtherCAT motion mm EP1111
master with cable EtherCAT Box with ID switch
redundancy capability System EL9XXX | ES9xxx EP1122
Lt Ol system terminals 2-port EtherCAT junction
EP9214,
EP9224

4/4-channel power distribu-

tion for EtherCAT Box modules

*EPxxxx: industrial housing in IP 67, EQxxxx: stainless steel housing in IP 69K, ERxxxx: zinc die-cast housing in IP 67

BECKHOFF New Automation Technology We reserve the right to make technical changes.



Fieldbus Box Infrastructure Components

EEGITY TG [L230x-B110

IP 67 Coupler Box

PCl Ethernet FC9001, FC9011

1-channel PCl Ethernet card
with EtherCAT interface FC9002
2-channel PCI Ethernet card

IExxxx FC9004

Extension Box modules 4-channel PCl Ethernet card

for IP-Link FC9051, FC9151
1-channel Mini PCI Ethernet card
FC9022
2-channel Gbit PCI Ethernet card

FC9024
4-channel Gbit PCI Ethernet card

Fieldbus FM33xx-B110
Modules Thermocouple Fieldbus Modules

with EtherCAT interface

PCl EtherCAT slave card

FC1121
PCI Express EtherCAT slave card

cu2508

real-time Ethernet port multiplier

Cu1128

EtherCAT junction

EP9128

EtherCAT junction,

8-channel EtherCAT M8, IP 67

Media CU1521-0000
converters EtherCAT media converter

fibre optic (multimode)
CU1521-0010
EtherCAT media converter
fibre optic (singlemode)
CU1561

EtherCAT media converter
plastic optical fibre
EP952x

EtherCAT media converter

fibre optic (IP 67)

We reserve the right to make technical changes.
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Drive Technology

AX5x

EtherCAT Servo Drives

up to 170 A, 1-channel
AX52xx

EtherCAT Servo Drives
up to 2 x 6 A, 2-channel
AX8000

multi-axis servo system
for OCT motors

EL7201

servomotor terminal, 50V DC, 4 A

Synchronous Servomotors

with One Cable Technology (OCT)
AM85xx

Synchronous Servomotors with
increased rotor moment of inertia
and One Cable Technology (OCT)
AM88xx

stainless steel Synchronous
Servomotors with One Cable
Technology (OCT)

AM3xxx

Synchronous Servomotors

ALXXXX

Linear Servomotors

Compact AM81xx

Drive Synchronous Servomotors

with One Cable Technology (OCT)

Technology

for the EL7201 servo terminal

Transport XTS
system eXtended Transport System

BECKHOFF New Automation Technology
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EtherCAT — Ultra high-speed for automation

Highlights

—  Ethernet up to the terminal — complete continuity

— Ethernet process interface scalable from 1 bit to 64 kbyte
- first true Ethernet solution for the field level

— exact timing and adapted to synchronisation

Performance

— 256 digital I/0s in 12 ps

— 1,000 digital 1/0s in 30 ps

— 200 analog I/0s (16 bit) in 50 s,
corresponding to 20 kHz sampling rate

— 100 servo axes every 100 ps

— 12,000 digital 1/0s in 350 ps

Topology

— line, tree or star topology
— up to 65,535 devices within one network
— network size: almost unlimited (> 500 km)
— operation with or without switches
— cost-effective cabling: Industrial Ethernet patch cable (CAT 5)
— physical layer:
— Ethernet 100BASE-TX via twisted pair,
up to 100 m between 2 slaves
—  Ethernet 100BASE-FX via fibre optic cable,
up to 20 km between 2 slaves
— hot connect of bus segments

Address space

— network-wide process image: 4 Gbyte

— device process image: 1 bit to 64 kbyte

— address allocation: freely configurable

— device address selection: automatically via software

Cost benefits

— no more network tuning: lower engineering costs
— hard real-time with software master: no plug-in cards required
— no active infrastructure components (switches, etc.) required
— Ethernet cable and connector costs lower than
for traditional fieldbuses
—  EtherCAT down to the 1/0 terminal: no complex Bus Couplers
— low interface costs due to highly integrated EtherCAT Slave
Controller

BECKHOFF New Automation Technology

Protocol

optimised protocol directly within the Ethernet frame

fully hardware-implemented

for routing and socket interface: UDP datagram

processing while passing

distributed clocks for accurate synchronisation

timestamp data types for resolution in the nanosecond range
oversampling data types for high-resolution measurements

Diagnostics

breaking point detection

continuous “quality of line” measurement enables
accurate localisation of transmission faults
Topology View

Interfaces

switch port terminal for standard Ethernet devices
fieldbus terminals for fieldbus devices
decentralised serial interfaces

communication gateways

gateway to other EtherCAT systems

Openness

fully Ethernet-compatible

operation with switches and routers possible
mixed operation with other protocols also possible
internet technologies (Web server, FTP, etc.)
compatible with the existing Bus Terminal range
protocol is published completely

EtherCAT is IEC, ISO and SEMI standard.

EtherCAT Technology Group

international pool of companies

includes users and manufactures

supports technology development

ensures interoperability

integration and development of device profiles

We reserve the right to make technical changes.



Coupler terminal

converts transmission
physics from Ethernet
to E-bus

Power supply
system: 24V DC ‘ ‘

—
—
EtherCAT E-bus
EtherCAT
branch
—
PE
—

Power supply I/0: tt
5...230V DC

1/0 E-bus terminal

2...4 bit wide 1/0 data
interface to E-bus

Intelligent
E-bus terminal
up to 1 kbyte wide

1/0 data and parameter
interface to E-bus

— —
— —
E-bus E-bus
+> +>
BE PE
— —

Fieldbus master EtherCAT

at the E-bus end terminal
4...8 kbyte wide with EtherCAT
process data and extension
parameter interface interface

E-bus | EtherCAT

L.

Protocol processing completely in hardware | Protocol ASICs flexibly configurable. Process interface from 1 bit to 64 kbyte.

Ethernet for Control Automation Technology

Real-time Ethernet: Ultra high-speed
right up to the terminal

Outstanding performance, flexible topol-
ogy and simple configuration characterise
EtherCAT (Ethernet for Control Automation
Technology), the real-time Ethernet technol-
ogy from Beckhoff. EtherCAT sets standards
where conventional fieldbus systems reach
their limits: 1,000 distributed I/0s in 30 ps,
almost unlimited network size, and optimum
vertical integration thanks to Ethernet and
Internet technologies. With EtherCAT, the
costly Ethernet star topology can be replaced
with a simple line or tree structure — no
expensive infrastructure components are
required. All types of Ethernet devices can
be integrated via a switch port.

Where other real-time Ethernet
approaches require special master hard-
ware or scanner cards, EtherCAT manages
with very cost-effective standard Ethernet
interface cards in the master.

Principle of operation

There are many different approaches

that try to provide real-time capability for
Ethernet: for example, the CSMA/CD access
procedure is disabled via higher level pro-
tocol layers and replaced by time slicing

or polling. Other propositions use special
switches that distribute Ethernet telegrams
in a precisely controlled timely manner.
While these solutions are able to transport
data packets more or less quickly and

We reserve the right to make technical changes.

accurately to the connected Ethernet node,
bandwidth utilisation is very poor, particularly
for typical automation devices, since even
for very small data quantities a complete
Ethernet frame has to be sent. Moreover,
the times required for the redirection to the
outputs or drive controllers and for reading
the input data strongly depend on the imple-
mentation. A sub-bus is usually also required,
particularly in modular 1/0 systems, which, like
the Beckhoff K-bus, may be synchronised and
fast, but nevertheless always adds small delays
to the communication that cannot be avoided.
With EtherCAT technology, Beckhoff
overcomes these system limitations of other
Ethernet solutions: the process no longer
involves consecutive steps for receiving and
interpreting telegrams and copying the pro-
cess data. In each device (down to the individ-
ual terminals) the EtherCAT Slave Controller
reads the data relevant for the device while
the frame passes through it. Similarly, input
data is inserted into the data stream on the
fly. While the frames (delayed by only a few
bit times) are already passed on, the slave
recognises relevant commands and executes
them accordingly. The process is hardware-
implemented in the slave controller and is,
therefore, independent of the protocol stack
software runtimes or the processor power.
The last EtherCAT slave in the segment
returns the fully processed frame, so that
the first slave device forwards it to the
master as a kind of response telegram.

From an Ethernet point of view, an EtherCAT
bus segment is simply a single large Ethernet
device that receives and sends Ethernet
frames. However, the "device” does not con-
tain a single Ethernet controller with down-
stream microprocessor, but a large number of
EtherCAT slaves. Like for any other Ethernet
device, direct communication may be estab-
lished without a switch, thereby creating

a pure EtherCAT system.

Ethernet down to the terminal

The Ethernet protocol remains intact right
down to the individual devices, i.e. down

to the individual terminals; no sub-bus is
required. Only the physical layer is converted
in the coupler from 100BASE-TX or -FX to
E-bus, in order to meet the requirements of
the electronic terminal block. The E-bus sig-
nal type (LVDS) within the terminal block is
nothing proprietary, it is also used for 10 Gbit
Ethernet. At the end of the terminal block,
the physical bus characteristics are converted
back to the T00BASE-TX standard.

The on-board Ethernet MAC is sufficient
as hardware in the master device. DMA
(direct memory access) is used for data trans-
fer to the main memory. That means that the
network data access burden is lifted from the
CPU. The same principle is also used in the
Beckhoff multiport cards, which bundle up to
four Ethernet channels on one PCl slot.

BECKHOFF New Automation Technology
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Digital 1/0

pC RAM, etc.

t

Fieldbus/
Ethernet controller

Conventional device architecture

Digital I/0

EtherCAT Slave
Controller

EtherCAT device architecture

EtherCAT Slave Controller (ESC) | EtherCAT is not only faster outside the 1/0 device, but also inside. Digital I/Os are directly operated by
the EtherCAT Slave Controller, without delays through local firmware and independent of the installed uC performance.

Protocol

The EtherCAT protocol is optimised for pro-
cess data and is either transported directly
in the Ethernet frame or packed into UDP/IP
datagrams. The UDP version is used in situ-
ations where EtherCAT segments in other
subnets are addressed via routers. Ethernet
frames may contain several EtherCAT tele-
grams, with each telegram serving a par-
ticular memory area of the logical process
image with an addressable size of up to

4 GB. The data sequence is independent of
the physical order of the EtherCAT Terminals
in the network; addressing can be in any
order. Broadcast, Multicast and communica-
tion between slaves are possible.

The protocol can also handle parameter
communication, which typically is acyclical.
The structure and meaning of the parameters
is specified via CANopen device profiles,
which are available for a wide range of
device classes and applications. EtherCAT
also supports the SERCOS servo profile
according to IEC 61800-7-204.

In addition to data exchange according
to the master/slave principle, EtherCAT is also
very suitable for communication between
controllers (master/master). Freely address-
able network variables for process data and
a variety of services for parameterisation,
diagnosis, programming and remote control
cover a wide range of requirements. The data
interfaces for master/slave and master/master
communication are identical.

BECKHOFF New Automation Technology

Performance

EtherCAT reaches new dimensions in network
performance. The update time for the data
from 1,000 distributed inputs/outputs is only
30 ps — including terminal cycle time. Up to
1,486 byte of process data can be exchanged
with a single Ethernet frame — this is equiva-
lent to almost 12,000 digital inputs and out-
puts. The transfer of this data quantity only
takes 300 pis.

The communication with 100 servo
axes takes place every 100 ps. With this
cycle time, all axes are provided with set
values and control data and report their
actual position and status. The distributed
clocks technique enables the axes to be
synchronised with a jitter of significantly
less than 1 microsecond.

The extremely high performance of the
EtherCAT technology enables control con-
cepts that could not be realised with classic
fieldbus systems. Very fast control loops can
thus also be closed via the bus. Functions
that previously required dedicated local
hardware support can now be mapped in
software. The tremendous bandwidth enables
status information to be transferred with
each data item. With EtherCAT, a communi-
cation technology is available that matches
the superior computing capacity of modern
Industrial PCs. The bus system is no longer
the "bottleneck” of the control concept.
Distributed 1/0s are recorded faster than
is possible with most local I/0 interfaces.
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FMMU: telegram processing completely in hardware

The benefits of this network performance
also become apparent in smaller controllers
with comparatively moderate computing
capacity. The EtherCAT cycle is so fast that
it can be executed between two control
cycles. The controller thus always has the
latest input data available; the outputs are
addressed with minimum delay. The response
behaviour of the controller is improved sig-
nificantly without increasing the computing
capacity itself.

The EtherCAT technology principle is
scalable and not bound to the baud rate of
100 Mbaud — extension to Gbit Ethernet is
possible.

We reserve the right to make technical changes.
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Freedom in the choice of topology | Maximum flexibility for wiring: with or without switch, line or tree topologies can be freely selected
and combined. Address assignment is automatic; no IP address setting is required.

EtherCAT instead of PCI

With increasing miniaturisation of the PC
components, the physical size of Industrial
PCs is increasingly determined by the number
of required slots. The bandwidth of Fast
Ethernet, together with the data width of
the EtherCAT communication hardware
(EtherCAT Slave Controller) enables the trans-
fer of PC interfaces to intelligent interface
terminals at the EtherCAT system. Apart from
the decentralised 1/0s, axes and control units,
complex systems such as fieldbus masters,
fast serial interfaces, gateways and other
communication interfaces can be addressed
via a single Ethernet port in the PC. Even
further Ethernet devices without restriction
on protocol variants can be connected via
decentralised switch port terminals. The cen-
tral IPC becomes smaller and therefore more
cost-effective, one Ethernet interface is suf-
ficient for the complete communication with
the periphery.

Topology

Line, tree or star: EtherCAT supports almost
any topology. The bus or line structure known
from the fieldbuses thus also becomes
available for Ethernet. Particularly useful for
system wiring is the combination of lines and
branches or stubs. The required interfaces
exist on the couplers; no additional switches
are required. Naturally, the classic Ethernet
star topology with junction terminals can also
be used.

We reserve the right to make technical changes.

Wiring flexibility is further maximised
through the choice of different cables.
Flexible and inexpensive shielded Industrial
Ethernet fieldbus cables transfer the signals
in Ethernet mode (100BASE-TX) up to a
cable length of 100 m between two devices.
The complete bandwidth of the Ethernet
network — such as different optical fibres
and copper cables — can be used in combi-
nation with switches or media converters.
For each cable distance, the signal variant
can be selected individually. Since up to
65,535 devices can be connected, the size
of the network is almost unlimited.

Distributed clocks

Accurate synchronisation is particularly
important in cases where spatially distrib-
uted processes require simultaneous actions.
This may be the case, for example, in appli-
cations where several servo axes carry out
coordinated movements simultaneously.

The most powerful approach for synchro-
nisation is the accurate alignment of distrib-
uted clocks. In contrast to fully synchronous
communication, where synchronisation qual-
ity suffers immediately in the event of a com-
munication fault, distributed aligned clocks
have a high degree of tolerance vis-a-vis
possible fault-related delays within the com-
munication system. With EtherCAT, the data
exchange is fully based on a pure hardware
machine. Since the communication utilises
a logical (and thanks to full-duplex Fast

Ethernet, also physical) ring structure, the
reference clock can determine the runtime
offset to the individual local clocks simply
and accurately — and vice versa. The distrib-
uted clocks are adjusted based on this value,
which means that a very precise network-
wide timebase with a jitter of significantly
less then 1 microsecond is available.

However, high-resolution distributed
clocks are not only used for synchronisation,
but can also provide accurate information
about the local timing of the data acquisition.
Thanks to extended data types, very precise
time stamps can be assigned to measured
values.

Hot Connect

Many applications require a change in 1/0
configuration during operation. Examples

are machining centres with changing, sensor-
equipped tool systems or transfer systems
with intelligent, flexible workpiece carriers,
or printing machines in which individual print-
ing units are switched off. The protocol struc-
ture of the EtherCAT system takes account of
these requirements: the Hot Connect function
enables parts of the network to be linked and
decoupled or reconfigured “on the fly”, offer-
ing flexible response capability for changing
configurations.

High availability

Increasing demands in terms of system
availability are catered for with optional

BECKHOFF New Automation Technology
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Distributed clocks | Local absolute system synchronisation for CPU, I/0 and drive units

cable redundancy that enables devices to be
changed without having to shut down the
network. EtherCAT also supports redundant
masters with hot standby functionality. Since
the EtherCAT Slave Controllers immediately
return the frame automatically if an interrup-
tion is encountered, failure of a device does
not lead to the complete network being shut
down. Dragchain applications, for example,
can thus be specifically configured as stubs
in order to be prepared for cable break.

Safety over EtherCAT

In the interest of achieving safe data
communication with EtherCAT, the Safety
over EtherCAT protocol has been created.
The protocol meets the requirements of

IEC 61508 up to Safety Integrity Level (SIL) 3
and IEC 61784-3, as approved by the German
Technical Inspection Agency (TOV).

EtherCAT is used as a single-channel
communication system. The transport medium
is regarded as a “black channel” and is
not included in the safety considerations.
Thus, the protocol can also be transmitted by
other communication systems, backplanes,
WLAN, etc. The transfer cycle can be as short
as required without affecting residual error
probability. The cyclic exchange of safe data
between a Safety over EtherCAT master and
a Safety over EtherCAT slave is referred to as
a connection that is monitored via a watch-
dog timer. A master can establish and moni-
tor several connections to different slaves.

BECKHOFF New Automation Technology

Diagnostics

The diagnostic capability of a network is a
crucial factor for availability and commission-
ing times — and therefore overall costs. Only
faults that are detected quickly and accu-
rately and located unambiguously can be rec-
tified quickly. Therefore, special attention was
paid to comprehensive diagnostic features
during the development of EtherCAT.

During commissioning, the actual con-
figuration of the 1/0 terminals should be
checked for consistency with the specified
configuration. The topology should also
match the configuration. Due to the built-in
topology recognition down to the individual
terminals, the verification can not only take
place during system start-up, automatic
reading in of the network is also possible
(configuration upload).

Bit faults during the transfer are reli-
ably detected through evaluation of the
CRC checksum in each device. Apart from
breaking point detection and localisation,
the protocol, transfer physics and topology
of the EtherCAT system enable individual
quality monitoring of each individual trans-
mission segment. The automatic evaluation
of the associated error counters enables
precise localisation of critical network
sections. Gradual or changing sources
of error such as EMC influences, defective
connectors or cable damage are detected
and located.

EtherCAT components

On the hardware side, EtherCAT technology
is located in EtherCAT Terminals, for example.
The 1/0 system in protection class IP 20 is
based on the housing of the tried and tested
Beckhoff Bus Terminal system. In contrast to
Bus Terminals, where the fieldbus protocol
data is converted within the Bus Coupler to
the internal, fieldbus-independent terminal
bus, the EtherCAT protocol remains fully intact
down to the individual terminal. In addition
to EtherCAT Terminals with E-bus connection,
the proven standard Bus Terminals with K-bus
connection can also be connected via the
BK1120 EtherCAT Bus Coupler. This ensures
compatibility and continuity with the preva-
lent system. Existing and future investments
are protected.

EtherCAT is fully integrated into the
Beckhoff control architecture. The EtherCAT
Box modules feature an integrated EtherCAT
interface and can be connected directly to
an EtherCAT network without an additional
Coupler Box. The EPxxxx series with industrial
housing and protection class IP 67 is suit-
able for application directly at the machine
in harsh industrial environments. The EQxxxx
series with stainless steel housing and
protection class IP 69K is suitable for appli-
cations with high hygienic standards, such
as in the food, chemical or pharmaceutical
industries.

The Beckhoff Industrial PCs, the Embed-
ded PCs of the CX series, the Control Panels

We reserve the right to make technical changes.



Ethernet HDR - Data 1

Logical process image: up to 4 Gbytes

Sub-telegram 1

Sub-telegram 2

Sub-telegram n

Protocol structure | The process image allocation is freely configurable. Data are copied directly in the 1/0 terminal to the desired location
within the process image: no additional mapping is required. There is a very large address space of 4 Gbytes.

with control functionality, and the Ethernet
PCl cards already offer inherent EtherCAT
capability. The Beckhoff Servo Drives are
also available with EtherCAT interface.

Openness

The EtherCAT technology is not only fully
Ethernet-compatible, but also characterised
by particular openness “by design”: the
protocol tolerates other Ethernet-based
services and protocols on the same physical
network — usually only with minimum loss
of performance. Any Ethernet device can be
connected within the EtherCAT segment via
a switch port terminal without influencing
the cycle time. Devices with fieldbus interface
are integrated via EtherCAT fieldbus master
terminals. The UDP protocol variant can

be implemented on each socket interface.
EtherCAT is a fully open protocol. It is recog-
nised and available as an official IEC specifi-
cation (IEC 61158, type 12).

EtherCAT Technology Group

The EtherCAT Technology Group (ETG) is
an association of automation users and
manufacturers with a mission to support
the development of EtherCAT technology.
The group represents a variety of industry
sectors and application areas. This ensures
that the EtherCAT technology functions
and interfaces are ideally prepared for the
widest range of applications. The organisa-
tion ensures that EtherCAT can be easily and

We reserve the right to make technical changes.

cost-effectively integrated in all kinds

of automation devices, while ensuring
interoperability of these implementations.
The EtherCAT Technology Group is the offi-
cial IEC partner organisation for fieldbus
standardisation. Membership is open to
all companies.

For further information see
www.ethercat.org

m—
EtherCAT.

Technology Group
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EtherCAT system overview
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XFC | Higher production efficiency with
extremely fast control technology

The 1/0 response time includes all hardware process-
ing times (IPC, EtherCAT and I/0 system), ranging from
physical input event to output response. With an 1/0
response time of < 100 ps, PLC programmers have
access to performance that in the past was only avail-
able in servo controllers with digital signal processors.

BECKHOFF New Automation Technology
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TwinCAT

EtherCAT | Even faster with XFC

With XFC technology (eXtreme Fast Control)
Beckhoff presents an ultra fast control solu-
tion: XFC is based on optimised control and
communication architectures comprising an
advanced Industrial PC, ultra-fast I/0 termi-
nals with extended real-time characteristics,
the EtherCAT high-speed Ethernet system,
and the TwinCAT automation software. With
XFC it is possible to achieve 1/0 response
times < 100 ps. This technology opens up
new process optimisation opportunities for
the user that were not possible in the past
due to technical limitations.

XFC represents a control technology
that enables very fast and highly determin-
istic responses. It includes all hardware and
software components involved in control
applications: optimised input and output
components that can detect signals with
high accuracy or initiate tasks; EtherCAT
as very fast communication network; high-
performance Industrial PCs; and TwinCAT,
the automation software that links all
system components.

Not long ago, control cycle times around
10 to 20 ms were normal. The communica-
tions interface was free-running, with cor-
responding inaccuracy of the determinism

associated with responses to process signals.

The increased availability of high-perfor-
mance Industrial PC controllers enabled

» www.beckhoff.com/XFC

We reserve the right to make technical changes.
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Fast 1/0

a reduction in cycle times down to 1-2 ms,
i.e. by about a factor of 10. Many special con-
trol loops could thus be moved to the central
machine controller, resulting in cost savings
and greater flexibility in the application of
intelligent algorithms.

XFC offers a further reduction of re-
sponse times by a factor of 10, and enables
cycle times of 100 ps and below, without
having to give up central intelligence and
associated high-performance algorithms.
XFC also includes additional technologies
that not only improve cycle times, but also
temporal accuracy and resolution.

Users benefit from options for enhancing
the quality of their machines and reducing
response times. Measuring tasks such as pre-
ventive maintenance measures, monitoring of
idle times or documentation of parts quality
can simply be integrated in the machine con-
trol without additional, costly special devices.

In a practical automation solution,
not everything has to be extremely fast and
accurate — many tasks can still be handled
with “normal” solutions. XFC technology is
therefore fully compatible with existing solu-
tions and can be used simultaneously with
the same hardware and software.
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)]
-

L

Drive Technology =
b
299

TwinCAT - The extreme fast

real-time control software

— real-time under Microsoft Windows
down to 12.5 pis cycle time

— standard IEC 61131-3 programming
in XFC real-time tasks

— Standard features of Windows and
TwinCAT are XFC-compliant.

EtherCAT - The extreme fast
control communication technology
— 1,000 distributed digital I/0s in 30 ps
—  EtherCAT down to the individual
1/0 terminals, no sub bus required
— optimised use of standard Ethernet
Controllers, e.g. Intel® PC chipset
architecture in the EtherCAT master
— advanced real-time feature based on
distributed clocks
— synchronisation
— time stamping
— oversampling

EtherCAT Terminals — The extreme

fast 1/0 technology

— full range 1/0 line for all signal types

— high-speed digital and analog 1/0s

— Time stamping and oversampling
features allow extreme high timing
resolution (down to 10 ns).

IPC - The extreme fast control CPU

— Industrial PC based on high-perfor-
mance real-time motherboards

— compact form factors optimised for
control applications

BECKHOFF New Automation Technology
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XFC technologies

Distributed clocks

In a normal, discrete control loop, actual value acquisition occurs at

a certain time (input component), the result is transferred to the con-
trol system (communication component), the response is calculated
(control component), the result is communicated to the set value out-
put module (output component) and issued to the process (controlled
system).

The crucial factors for the control process are: minimum response
time, deterministic actual value acquisition (i.e. exact temporal calcu-
lation must be possible), and corresponding deterministic set value
output. At what point in time the communication and calculation
occurs in the meantime is irrelevant, as long as the results are avail-
able in the output unit in time for the next output, i.e. temporal preci-
sion is required in the 1/0 components, but not in the communication
or the calculation unit.

The distributed EtherCAT clocks therefore represent a basic
XFC technology and are a general component of EtherCAT commu-
nication. All EtherCAT devices have their own local clocks, which are
automatically and continuously synchronised with all other clocks via
the EtherCAT communication. Different communication runtimes are
compensated, so that the maximum deviation between all clocks is
generally less than 100 nanoseconds. The current time of the distrib-
uted clocks is therefore also referred to as system time, because it is
always available across the whole system.

Distributed clocks

— distributed absolute system synchronisation
for CPU, I/0 and drive devices

— internal sampling 10 ns

— distributed clock precision << 1 ps

BECKHOFF New Automation Technology

Timestamp/multi-timestamp

Process data is usually transferred in its respective data format
(e.g. one bit for a digital value or one word for an analog value).
The temporal relevance of the process record is therefore inherent
in the communication cycle during which the record is transferred.
However, this also means that the temporal resolution and accuracy
is limited to the communication cycle.

Timestamped data types contain a timestamp in addition to
their user data. This timestamp — naturally expressed in the ubiquitous
system time — enables provision of temporal information with signifi-
cantly higher precision for the process record. Timestamps can be used
for inputs (e.g. to identify the time of an event occurred) and outputs
(e.g. timing of a response). This way it is possible to determine, for
example, the precise point in time when an output is to be switched.
The switching task is executed independently of the bus cycle.

While timestamp terminals can execute one switching task or
switching event per bus cycle, multi-timestamp terminals can execute
up to 32 switching tasks or switching events per cycle.

Signal technology for terminals with

timestamping (64 bit time resolution)

— extremely precise time measurement for digital
single shot events per cycle: resolution 1 ns,
internal sampling 10 ns, accuracy with distributed clocks
<< 1 ps (+ input delay)

— exact time measurement of rising or falling edges
of distributed digital inputs

— exact timing of distributed output signals,
independent of control cycle

— absolute distributed clocks time with 64 bit resolution,
easy time handling over > 580 years

Signal technology for terminals with

multi-timestamping (32 bit time resolution)

— precise time measurement of up to 32 events
per cycle: resolution 1 ns, internal sampling 10...40 ps
dependent on the configuration

— exact time measurement of rising or falling edges
of distributed digital inputs

— exact timing of distributed output signals,
independent of control cycle

— distributed clocks time with 32 bit resolution,
sufficient for actions in a £4-second time frame

We reserve the right to make technical changes.



Oversampling

Process data is usually transferred exactly once per communication
cycle. Conversely, the temporal resolution of a process record directly
depends on the communication cycle time. Higher temporal resolution
is only possible through a reduction in cycle time — with associated
practical limits.

Oversampling data types enable multiple sampling of a process
record within a communication cycle and subsequent (inputs) or prior
(outputs) transfer of all data contained in an array. The oversampling
factor describes the number of samples within a communication cycle
and is therefore a multiple of one. Sampling rates of 200 kHz can eas-
ily be achieved, even with moderate communication cycle times.

Triggering of the sampling within the 1/0 components is controlled
by the local clock (or the global system time), which enables associ-
ated temporal relationships between distributed signals across the
whole network.

Signal oversampling
— multiple signal conversion within one control cycle
— hard time synchronisation through distributed clocks
— for digital input/output signals
— for analog input/output signals
— support of analog I/0 EtherCAT Terminals
— up to 100 kHz signal conversion
— down to 10 ps time resolution
— support of digital I/0 EtherCAT Terminals
— upto1 MHz
— upto 1 ps time resolution
— application
— fast signal monitoring
— fast function generator output
— signal sampling independent of cycle time
— fast loop control

We reserve the right to make technical changes.

Fast 1/0

Very fast physical responses require suitably short control cycle times
in the associated control system. A response can only take place once
the control system has detected and processed an event.

The traditional approach for achieving cycle times in the 100 ps
range relies on special separate controllers with their own, directly
controlled 1/0s. This approach has clear disadvantages, because the
separate controller has only very limited information about the overall
system and therefore cannot make higher-level decisions. Reparam-
eterisation options (e.g. for new workpieces) are also limited. Another
significant disadvantage is the fixed I/0 configuration, which generally
cannot be expanded.

Extreme fast 1/0 response time

— from 85 ps

— Deterministic synchronised input and output signal
conversion leads to low process timing jitter.

—  Process timing jitter is independent of communication
and CPU jitter.

Extreme short control cycle time
— 100 ps (min. 12.5 ps)

— new performance class for PLC application:
control loops with 100 ps

Central control

Special
control

Process

Subordinate special control (limited process image)

Central control

Process

Fast central control (complete process image)
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XFC components

Implementation of the XFC technologies
described above requires full support for all
hardware and software components involved
in the control system, including fast, deter-
ministic communication and 1/0 and control
hardware. A significant part of XFC are the
software components responsible for fast
processing of the control algorithms and

optimised configuration of the overall system.

Beckhoff offers a special XFC product
range based primarily on four categories:
EtherCAT as fieldbus, EtherCAT Terminals as
I/0 system, IPCs as hardware platform, and
TwinCAT as higher-level software. All com-
ponents are based on open standards, which
means that any engineer or programmer can
develop very fast control solutions with high
performance based on standard components
(i.e. without special hardware).

1/0 component with XFC technology
Standard EtherCAT Terminals already offer
full support for XFC technology. Synchro-
nisation of the 1/0 conversion with the
communication or — more precisely — with
the distributed clocks is already standard in
EtherCAT and is therefore supported by the
corresponding terminals.

XFC terminals offer additional special
features that make them particularly suitable
for fast or high-precision applications:

— digital EtherCAT Terminals with very
short Ton/Tors times, or analog terminals
with particularly short conversion times

—  EtherCAT Terminals and EtherCAT Box
modules with timestamp/multi-time-
stamping latching at the exact system
time at which digital or analog events
occur. Output of digital or analog values
can occur at exactly predefined times.

— Terminals with oversampling enable
actual value acquisition or set value out-
put with significantly higher resolution
than the communication cycle time.

Communication component -
EtherCAT fully utilised

With high communication speed and usable
data rates EtherCAT offers the basic pre-
requisites for XFC. However, speed is not
everything. The option of using the bus to
exchange several independent process images
arranged according to the control applica-
tion enables parallel application of XFC and
standard control technology. The central

BECKHOFF New Automation Technology

control system is relieved of time-consuming
copying and mapping tasks and can fully
utilise the available computing power for the
control algorithms.

The distributed EtherCAT clocks that
form the temporal backbone of the XFC tech-
nologies are available in all communication
devices without significant additional effort.

The crucial point of XFC is the option of
integrating all I/0 components directly in the
EtherCAT communication, so that no subor-
dinate communication systems (sub bus) are
required. In many XFC terminals the AD or
DA converter is connected directly to the
EtherCAT chip, so that delays are avoided.

Control component -
High-performance Industrial PCs
Central control technology can be particularly
advantageous if it can run faster and more
powerful control algorithms than would be
the case with many distributed small control-
lers.

Fast multi-core processors are ideal for
running the operator interface of the machine
in parallel with the control tasks. Large caches
available with modern CPUs are ideal for
XFC technology, because fast algorithms run
in the cache and can therefore be processed
even faster.

An important factor for short XFC cycle
times is the fact that the CPU is not burdened
with complex process data copying tasks
needed by traditional fieldbuses with their
DPRAM-based central boards. EtherCAT
process data communication can be handled
entirely by the integrated Ethernet controller
(NIC with bus master DMA).

Software component —

TwinCAT automation suite

TwinCAT as high-performance automation
suite fully supports the XFC technologies
while retaining all the familiar features.
The real-time implementation of TwinCAT
supports different tasks with different cycle
times. Modern Industrial PCs can achieve
cycle times of 100 ps or less without prob-
lem. Several (different) fieldbuses can be
mixed. The associated allocations and com-
munication cycles are optimised according
to the fieldbus capabilities. The EtherCAT
implementation in TwinCAT makes full use
of the communication system and enables
application of several independent time

levels. It uses distributed clocks. Different
time levels enable coexistence of XFC and
normal control tasks in the same system,
without the XFC requirements becoming a
“bottleneck”.

An option specially designed for XFC
enables inputs to be read during independ-
ent communication calls and outputs to be
sent directly after the calculation. Due to the
speed offered by EtherCAT the inputs are
read and processed “just” before the start
of the control tasks, followed by immediate
distribution of the outputs with a second
fieldbus cycle. The resulting response times
are faster than the fieldbus cycle time in
some cases.

Special TwinCAT extensions facilitate
handling of the XFC data types (timestamp
and oversampling). PLC blocks enable simple
analysis and calculation of the time stamps.
The TwinCAT scope can display the data
picked up via oversampling according to the
allocated oversampling factor and enables
precise data analyses.

We reserve the right to make technical changes.
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EtherCAT. Timestamp

Timestamp input/output modules
can be used to realise responses
with equidistant time intervals.

EtherCAT Terminals

Oversampling

Oversampling offers refined
temporal resolution of a
signal through multiple signal
sampling.

EtherCAT Box

Fast 1/0

Fast I/0 make delays in
the hardware negligible.

EtherCAT
EtherCAT offers the basis for

XFC with an extremely fast
communication technology.

Drive Technology

The flexible drive
interface with short
cycle times enables
highly dynamic, strictly
synchronous control
processes covering
EtherCAT multiple axes.
Servo Drives

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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EtherCAT | Development Products

PIC sample
application

SPI

PDI

selector switch Digital I/0 interface

16 bit pC
interface

Debug interfaces

EtherCAT piggyback controller board

EtherCAT evaluation kit

» www.beckhoff.com/EtherCAT-development-products
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ET1100, ET1200 | EtherCAT ASICs

The ET1100 and ET1200 EtherCAT
ASICs offer a cost-effective and
compact solution for realising
EtherCAT slaves. They process
the EtherCAT protocol in the
hardware and therefore ensure
high-performance and real-time
capability, independent of any
downstream slave microcontrol-
lers and associated software.
Through their three process data
interfaces — digital I/0, SPI and
8/16 bit pC (not for ET1200)

— the EtherCAT ASICs enable
realisation of simple digital mod-
ules without microcontrollers
and development of intelligent
devices with own processor.
Both ASICs feature distributed
clocks that enable high-precision

synchronisation (<< 1 ps) of
the EtherCAT slaves. The supply
voltage is 3.3V or 5V; the core
voltage of 2.5 V is generated by
the integrated in-phase regula-
tor or can be supplied directly.
The ET1100 is suitable as a uni-
versal solution for all types of
EtherCAT devices; the ET1200
is optimised for modular devices
using E-bus/LVDS (Low Voltage
Differential Signalling) as inter-
nal interface. Due to their com-
pact design and small number
of external components, both
ASICs only require minimum
space on the board.

The ET1100 ASIC housing
(BGA128) only measures 10 x
10 mm. The chip can support up

to four EtherCAT ports. The 8 kB
internal memory (DPRAM) for
access to process and parameter
data is optionally addressed via
parallel or serial data bus. Alter-
natively, the ASICs can also be
used without controller. In this
case up to 32 digital signals can
be connected directly.

The ET1200 ASIC is the
“small” variant of the ET1100;
with its QFN48 housing measur-
ing only 7 x 7 mm, the chip is
even more compact. The device
offers 16 digital 1/0 interfaces
and distributed clock hardware
for high-precision synchronisa-
tion. The 1 kB internal DPRAM is
addressed via a fast (20 Mbit/s)
serial interface. The “small ASIC”

ET1100, ET1200
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offers up to three EtherCAT
ports, one of which can be used
as Ml for connecting a standard
PHY. The other ports are used for
LVDS, which makes the ET1200
the right choice for modular
devices using LVDS as internal
bus physics.

Number of EtherCAT ports 4 (max. 4 x Mll) 3 (max. 1 x MII)
FMMUs 8 3
SYNC manager 8 4
DPRAM 8 kbyte 1 kbyte
Distributed clocks yes (64 bit) yes (64 bit)
Process data interfaces 32 bit digital I/0 16 bit digital 1/0
SPI SPI
8/16 bit uC -
Housing BGA128,10 x 10 mm QFN48, 7 x 7 mm
Further information www.beckhoff.com/ET1100 www.beckhoff.com/ET1200

We reserve the right to make technical changes.
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ET1810, ET1811,

The EtherCAT IP core enables
the EtherCAT communication
function and application-specific
functions to be implemented on
an FPGA (Field Programmable
Gate Array — i.e. a device con-
taining programmable logical
components). The EtherCAT func-
tionality is freely configurable.
The IP core can be combined
with own FPGA designs, and it
can be integrated in System-on-
Chips (SoCs) with soft core pro-
cessors or hard processor systems
via the Avalon® or AMBA® AXI™
interfaces. The physical interfaces
and internal functions, such

as the number of FMMUs and
SYNC managers, the size of the
DPRAM, etc., are adjustable.

The process data interface (PDI)
and the distributed clocks are
also configurable. The func-

tions are compatible with the
EtherCAT specification and

ET1812 | EtherCAT IP core for Altera® FPGAs

the EtherCAT ASICs (ET1100, :— — |
[secnor e |
ET1200). i——‘_ _ 2 .
The ET1811 quantity-based i et ___: e
license for Altera® FPGAs offers S A i

manufacturers of small lots and
development service providers
the possibility of entering the
world of EtherCAT development
with low initial investment. For
the development of an EtherCAT
device, the ET1811 one-time
kick-off charge is required, plus ¢ — |
the ET1811-1000 royalty for ==
1,000 devices. The royalties for
1,000 devices must be paid in
advance each time.

For development service pro-
viders only the ET1811 one-time
kick-off charge will be required;
the ET1811-0030 system integra-
tor OEM license will be required
for each customer implementa-
tion. The end customer will
be required to pay the royalty
license (ET1811-1000).

Configurable features

ET1810, ET1811, ET1812

PHY interface

FMMUs

SYNC manager

DPRAM

Distributed clocks
Process data interfaces
Further information

1...3 ports MII, 1...3 ports RGMII or 1...2 ports RMII
0...8

0...8

0...60 KB

0...2 SYNC outputs, 0...2 latch inputs (32/64 bit)

32 bit digital I/0, SPI, 8/16 bit asynchronous puC interface, Avalon interface, AMBA AXI3 interface, 64 bit general purpose 1/0
www.beckhoff.com/ET1810

Ordering information

Node-locked buy out license

ET1810

ET1810-0010
ET1810-0020

Node-locked license for using the EtherCAT IP core on one workstation.

The license includes 1 year of maintenance and updates.

Extension of the node-locked Altera license (ET1810) for one additional workstation
One-year maintenance extension for node-locked license (ET1810)

Node-locked quantity-based license

ET1811

ET1811-1000
ET1811-0020
ET1811-0030

One-time kick-off charge for the node-locked quantity-based license for using the freely configurable
EtherCAT IP cores on one workstation

Royalty for 1,000 devices, ET1811 required

One-year maintenance extension, ET1811 required

System integrator OEM license

Floating buy out license

ET1812
ET1812-0010
ET1812-0020

Floating buy out license for Altera FPGAs
Extension of the floating license (ET1812) for one additional workstation
One-year maintenance extension for floating license (ET1812)

Evaluation license (Open Core Plus IP)
Full-featured, time-limited version available. » www.beckhoff.com/ET1810

BECKHOFF New Automation Technology We reserve the right to make technical changes.




ET1815, ET1816

ET1815, ET1816 | EtherCAT IP core for Xilinx® FPGAs

The EtherCAT IP core enables
the EtherCAT communication
function and application-specific
functions to be implemented on
an FPGA (Field Programmable
Gate Array — i.e. a device con-
taining programmable logical
components). The EtherCAT
functionality is freely config-
urable. The IP core can be com-
bined with own FPGA designs,
and it can be integrated in
System-on-Chips (SoCs) with
soft core processors or hard
processing systems via the
AMBA® AXI™ interfaces. The
physical interfaces and internal
functions, such as the number
of FMMUs and SYNC manag-
ers, the size of the DPRAM, etc.,
are adjustable. The process data
interface (PDI) and the distrib-
uted clocks are also configurable.
The functions are compatible
with the EtherCAT specification

and the EtherCAT ASICs (ET1100,
ET1200).

The ET1816 quantity-based
license offers manufacturers of
small lots and development ser-
vice providers the possibility of
entering the world of EtherCAT
development with low initial
investment. For the develop-
ment of an EtherCAT device,
the ET1816 one-time kick-off
charge is required, plus ET1816-
1000 royalty for 1,000 devices.
The royalties for 1,000 devices
must be paid in advance each
time.

Development service
providers only require ET1816
one-time kick-off charge; the
ET1811-0030 system integrator
OEM license is required for
each customer implementation.
The end customer requires the
royalty license (ET1816-1000).

AT T e == ]

o e e g

Configurable features

ET1815, ET1816

PHY interface

FMMUs

SYNC manager

DPRAM

Distributed clocks
Process data interfaces
Further information

1
0
0..
0
0

.8
.8
...60 KB

...2 SYNC outputs, 0...2 latch inputs (32/64 bit)

...3 ports Mll, 1...3 ports RGMII or 1...2 ports RMII

32 bit digital I/0, SPI, 8/16 bit asynchronous uC interface, AMBA AXI4/AXI4 LITE interface, 64 bit general purpose 1/0
www.beckhoff.com/ET1815

Ordering information

Node-locked buy out license

ET1815

ET1815-0010
ET1815-0020

Node-locked license for using the EtherCAT IP core on one workstation.
The license includes 1 year of maintenance and updates.

Extension of the node-locked Xilinx license (ET1815) for one additional workstation

One-year maintenance extension for node-locked license (ET1815)

Node-locked quantity-based license

ET1816

ET1816-1000
ET1816-0020
ET1811-0030

Evaluation license

Full-featured, time-limited version available. » www.beckhoff.com/ET1815

We reserve the right to make technical changes.

One-time kick-off charge for the node-locked quantity-based license for using the freely configurable

EtherCAT IP cores on one workstation; target hardware: selected Xilinx devices

Royalty for 1,000 devices, ET1816 required
One-year maintenance extension, ET1816 required

System integrator OEM license

BECKHOFF New Automation Technology
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EL9820

EL9820 | EtherCAT evaluation kit

The evaluation kit serves as
platform for the development of
EtherCAT slaves. The piggyback
controller board supplied with
the kit realises the complete
EtherCAT connection with the
ASIC ET1100. All digital 1/0, SPI
and asynchronous pController

process data interfaces (PDIs)
are connected to pin strips and
can be selected via PDI selector
switch. The SPI interface can
optionally be connected with a
PIC microcontroller included with
the kit or directly to the pin strip.
A programming and debugging

interface for the controller is also
provided. The EL9820 can there-
fore also be used as platform for
the ET9300 EtherCAT Slave Stack
Code provided with the evalua-
tion kits.

Technical data EL9820

Evaluation kit

EtherCAT Slave Controller
EtherCAT piggyback
controller board
Software

Accessories

Workshop

Further information

base board
ASIC ET1100
FB1111-0142 with ASIC ET1100

EtherCAT Slave Stack Code ET9300
cables, documentation

optionally available as TR8100
www.beckhoff.com/EL9820

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



FB1111 | EtherCAT piggyback controller boards

The FB1111 EtherCAT piggy- have the same form factor and
back controller board offers can be used with the EtherCAT
complete EtherCAT connection evaluation kit. They can be inte-

based on the ET1100 EtherCAT grated as EtherCAT interfaces
ASIC. All variants of the FB1111 in devices.

Ordering information

FB1111-0140
FB1111-0141
FB1111-0142

» www.beckhoff.com/FB1111

We reserve the right to make technical changes.

EtherCAT piggyback controller board with ET1100 and pC interface; can be integrated as EtherCAT interface in devices.
EtherCAT piggyback controller board with ET1100 and SPI interface; can be integrated as EtherCAT interface in devices.
EtherCAT piggyback controller board with ET1100 and digital I/0 interface; can be integrated as EtherCAT interface in
devices; included in the EL9820 evaluation kit.

BECKHOFF New Automation Technology
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ET2000 | Industrial Ethernet multi-channel probe

The ET2000 multi-channel probe
from Beckhoff is a versatile piece
of hardware for analysing any
Industrial Ethernet solution. With
eight ports this device enables
unlimited synchronised recording
of up to four independent chan-
nels at a speed of 100 Mbit/s.
All real-time Ethernet standards
such as EtherCAT, PROFINET, etc.
and conventional office Ethernet
networks are supported.
Through its compact and
rugged design the ET2000 is ideal
both for the local application at

machines or in the laboratory.
The four channels enable record-
ing and analysis of separate net-
works or different points within
the same network. All frames in
transit — in both directions — are
furnished with a high-precision
time stamp in the probe hard-
ware and copied to the Gbit
uplink port. The high time stamp
resolution of 1 ns enables very
precise timing analysis of the
connected network segments.
The ET2000 probe is transparent
for the connected buses. Thanks

to the low cycle delay of 1 ps the

influence on the system is very
small.

The device can be connected
to any Gbit Ethernet interfaces
on the PC side. A plug-in for the
free Wireshark network monitor
enables this network monitor to
be used for analysing recordings
and high-precision time stamps.

Technical data ET2000

Number of ports/channels
Uplink port

Delay

Resolution timestamp
Software interface
Data transfer rates
Hardware diagnosis
Power supply
Dimensions (W x H x D)
Operating temperature
Further information

8/4

1 Gbit/s
approx. 1 ps

1 ns (channel 0/1)
WinPcap

probe ports: 100 Mbit/s, uplink port: 1 Gbit/s
link/activity LED per channel, 1 power LED

24 (18...30) V DC, 500 mA, 3-pole terminal (+, -, PE)

approx. 100 mm x 150 mm x 40 mm
0...+55°C
www.beckhoff.com/ET2000

BECKHOFF New Automation Technology

We reserve the right to make technical changes.




Safety over EtherCAT

Safety over

thercaT~ wmu{[ el
r

Safety over EtherCAT

In the interest of realising safe
data communication for EtherCAT,
the Safety over EtherCAT proto-
col has been disclosed. The pro-
tocol meets the requirements of
IEC 61508 up to Safety Integrity
Level (SIL) 3 and of IEC 61784-3,
as approved by the TOV.
EtherCAT is used as a single-
channel communication system.
The transport medium is regard-
ed as a “black channel” and not
included in the safety considera-

tions. Thus, the protocol can also
be transmitted by other com-
munication systems, backplanes,
WLAN. The cyclic exchange of
safe data between a Safety over
EtherCAT master and a Safety
over EtherCAT slave is referred
to as a connection that is moni-
tored via a watchdog timer.

The license for implementa-
tion of the Safety over EtherCAT
master and slave technology in
a device is free of charge.

I DRET
FENRERN TS o

Ethernet telegram

EtherCAT
header

Ethernet
header

i &8 r|||* L
B R T S e e A e e e L
#

1. Datagram

et tetet st
.-.'l. (]

2. Datagram FCS

Safety over EtherCAT frame

CMD Safe data FCS_0

ET9402 | Safety over EtherCAT Conformance Test Tool

The FSoE Conformance Test Tool
(FSoE CTT) enables in-house
testing of Safety over EtherCAT
(FSoE) slave devices with
EtherCAT interface. The utilisa-
tion of the ET9402 tool during
the development of Safety over
EtherCAT devices helps to ensure
the conformity and to prepare

the device for the official, inde-
pendent FSoE Conformance Test
in an ETG accredited EtherCAT
Test Center.

The tool is based on the
EtherCAT Conformance Test Tool
(ET9400) with extensions regard-
ing to Safety over EtherCAT func-
tionality. A valid subscription of

the ET9400 is a prerequisite
for the FSoE CTT.

The test includes a com-
plete test set for testing the
conformance of FSoE slave
devices. The test set is approved
by TUV. According to the Safety
over EtherCAT Conformance Test
Policy of the EtherCAT Technol-

Safe data

FCS_1 .. ConnID

ogy Group (ETG), every manufac-
turer of EtherCAT devices with
Safety over EtherCAT is obliged
to prove the compatibility of the
Safety over EtherCAT implemen-
tation by means of the current
version of the FSoE tests and the
required FSoE Conformance Test
Tools.

Ordering information

ET9402

» www.beckhoff.com/ET9402

We reserve the right to make technical changes.

Safety over EtherCAT Conformance Test Tool

— includes a complete test set for testing the conformance of FSoE slave devices

—  The test set is approved by TOV.

— Avalid subscription of the ET9400 is a prerequisite for the FSoE CTT.

BECKHOFF New Automation Technology
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ET9000, ET9200

ET9000, ET9200, ET9300 | EtherCAT development software

ET9000 | EtherCAT configurator

Through clear definition of the
interfaces in the EtherCAT speci-
fication an EtherCAT master can
be developed without having

to develop a configurator at the
same time. The EtherCAT con-
figurator is aimed at EtherCAT

Ordering information

ET9000
» www.beckhoff.com/ET9000

master developers who want

to use it or integrate and dis- -
tribute it with their software
package.

The Windows software

for configuring an EtherCAT
network includes a configura-
tor for: -

reading XML device -
descriptions (ESI)

generating XML

configuration descrip-

tions (ENI)

Properties

online features

- scanning of
EtherCAT networks

— diagnostics

— free-run online mode
for commissioning

topology representation

Automation software inter-

face starts the configurator

as COM server.

— COM interface

— XML interface for param-
eter exchange between
client and server

— Safety configuration,
EL69xx Safety PLC
(Safety over EtherCAT)

including embedded

graphical user interface

—  EXE file, executable
under Windows XP, Vista
and Windows 7 (32 bit)

The EtherCAT configurator is not

required if the TwinCAT software

from Beckhoff is used.

license for using the EtherCAT configurator

ET9200 | EtherCAT Master Sample Code

Features

The EtherCAT Master Sample
Code is a user mode Windows
application that demonstrates
implementation of the EtherCAT
master. The TR8200 workshop
for EtherCAT master developers
is based on the ET9200.

Ordering information

ET9200
» www.beckhoff.com/ET9200

boot-up and configuration
sending and receiving

of “raw” EtherCAT frames

to/from a network adap-

ter

management of EtherCAT

slave states

reading of XML configura-

tion descriptions

sending of the initialisation -
commands that are defined

for the different state chang- -
es to the slave device

mailbox communication -

— CoE (CAN Application
protocol over EtherCAT)

—  SoE (Servodrive Profile
over EtherCAT)

—  EoE (Ethernet over
EtherCAT)

—  FoE (File Access over
EtherCAT)

—  AoE (ADS over
EtherCAT)

integrated virtual switch

functionality

cyclical process data

communication

distributed clocks state

machine

The software is sent as source
code and can be adapted to
the hardware environment
(Ethernet controller) and inte-
grated in a real-time environ-
ment.

BECKHOFF New Automation Technology

license for using the EtherCAT Master Sample Code

We reserve the right to make technical changes.



ET9300, ET9400

ET9300 | EtherCAT Slave Stack Code

The EtherCAT Slave Stack Code EtherCAT slave device implemen- — EoE (Ethernet — various synchronisations

(SSC) is a code written in ANSI C.  tation. Particular attention was over EtherCAT) (e.g. DC), including Sync

Its modular and simple structure paid to the conformity with the - FoE (File Transfer Watchdog

enables fast entry into slave protocol specification. over EtherCAT) — example implementation

development. The slave stack code tool — preparation for SoE of the CiA402 drive profile
A large number of EtherCAT provided offers the possibility (Servo drive profile according to ETG.6010

slaves can be realised with the to generate a slave stack code, over EtherCAT) specification

SSC, from the 1/0s to the drives. device description files (ESI) and — preparation for boot

The stack can be easily adapted individual source code documen- loader support

to different platforms since it tation to suit the developer’s

provides a defined hardware own needs. Analog & digital /0

access layer and also supports gmflg e

different controller architec- Functionality I I I I I

tures. (excerpt) AoE CoE SoE Eof FoE ] [ ]
The SSC, which has been — ESM (EtherCAT State aibox Process  State  (DC)

available since 2004 and has Machine) data machine  Sync

been continously maintained — mailbox protocols: I I I I

and enhanced in collaboration — CoE (CAN application E{ggfiﬁn dTlttaﬂéngré?::I bslf;”:rll/dplzrna/IzIGEI16 it

with the EtherCAT Technology protocol over EtherCAT) I

Group, is considered to a certain — Aok (ADS over EtherCAT Slave Controller

extent to be the reference for an EtherCAT)

Ordering information

ET9300 license for using the EtherCAT Slave Stack Code
(free download from Beckhoff website via Member Area of the EtherCAT Technology Group web page)

» www.beckhoff.com/ET9300

ET9400 | EtherCAT Conformance Test Tool

= - " accredited EtherCAT Test Center own routines. Test results and - consistency check of
' : (ETC) of the EtherCAT Technol- remarks are shown in a logger CoE object directory,
ogy Group. window and can in turn be Sl and ESI
The ET9400 tool requires a saved as XML files. The tool also - plausibility of device
standard PC with Windows OS; tests the electronic description of description information
special hardware is not required.  the EtherCAT device (EtherCAT from Sll and ESI
The EtherCAT frames for stimula-  slave information, ESI) and — test of EtherCAT State
tion of the device under test are includes an editor for this file Machine (ESM)
The Conformance Test Tool sent via the standard Ethernet format, in order to be able to — mailbox communication
(CTT) enables in-house testing port. The tool processes the process the ESI file temporar- using SoE and CoE
of EtherCAT slave devices. Use standard test cases supplied ily for test purposes. EEPROM —  object dictionary
of the ET9400 tool during the (XML files) sequentially. In this (Slave Information Interface, SII) consistency check
development of an EtherCAT way, extensions of the test cases ~ data can also be read, edited according to CiA 402
device assists in ensuring con- are possible without modifying and written. Besides the items profile
formity and in preparing the the EtherCAT conformance test described above, the following — extendable by FSoE
device for the official, independ- tool itself. The official test cases items are also tested, among protocol tests
ent conformance test in an can be supplemented by their others: (ET9402 needed)

Ordering information

ET9400 1-year license for using the EtherCAT Conformance Test Tool
» www.beckhoff.com/ET9400

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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EtherCAT Terminal

Ultra high-speed communication




EtherCAT.




EtherCAT Terminal

Ethernet for Control Automation Technology

[ 318 | Product overview EE)

EtherCAT Couplers

322 System description
328 Technical data

337

340

EtherCAT Couplers E-bus
EtherCAT Couplers E-bus
with integrated digital 1/0s
EtherCAT Couplers K-bus
Bus Couplers (for ELxxxx)
Extension systems and

junctions

EtherCAT Terminals

370

digital 1/0

Digital input
EL1xxx, ESTxxx
Digital output
EL2xxx, ES2xxx

EtherCAT Terminals

370

» www.beckhoff.com/EtherCAT-Terminal

analog 1/0

Analog input

EL3xxx, ES3xxx
Analog output
EL4xxx, ES4xxx

408

EtherCAT Terminals

408

special functions

Position measurement
EL5xxx, ES5xxx
Communication
EL6xxX, ES6XXX
Motion terminals
EL7xxx, ES7xxx

System terminals

System terminals
EL9xxx, ES9xxx

Accessories

447
448

Cables and connectors
Marking material

Shielding connection system
Demokit

TwinSAFE

BECKHOFF New Automation Technology
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Product overview EtherCAT Terminals

EtherCAT Couplers

EtherCAT EK1100
Couplers E-bus

EK1101

ID switch

EK1101-0080

ID switch, Fast Hot Connect

EtherCAT
Couplers E-bus [EILTSEETTLTY
with integrated g3 QEMP

digital 1/0s

EtherCAT BK1120
Couplers K-bus

Bus Couplers gEi€a[il]
(for ELxxxx) PROFIBUS

Extension
system and
junctions

EK1501 EK1501-0010 EK1541
ID switch, multimode fibre optic ID switch, singlemode fibre optic ID switch, POF
EK1814 EK1818 EK1828 EK1828-0010
8 inputs + 4 outputs 4 inputs + 8 outputs 8 outputs
EK1960 TwinSAFE
4 inputs + 4 outputs, Compact Controller, 20 safe digital
2 safe inputs + 2 safe outputs inputs, 10 safe digital outputs
BK1150 BK1250
"Compact” between E-bus and K-bus terminals
EK9000 EK9300 EK9500 EK9700
Ethernet PROFINET RT EtherNet/IP Sercos |l
EK1110 EK1122 EK1122-0080 EK1521
extension end terminal 2-port junction 2-port junction, Fast Hot Connect multimode fibre optic junction
EK1521-0010 EK1561
singlemode fibre optic junction POF junction

Embedded PCs with E-bus interface see page

, Infrastructure Components see page

EtherCAT Terminal | Digital input: EL1xxx/ES1xxx

Signal

5/12/24V DC  QHNE}:p]

24V DC EL1002 type3
(filter 3.0 ms)

24V DC EL1012
(filter 10 ps) type 3

24V DC (XFC EL1202 fast input, type 3
Ton/Tore 1 ps) EL1252 timestamp, type 3

24V DC
(safe inputs)

2-channel 4-channel 8-channel 16-channel
EL1124 EL1144
24V DC, thermistor 5V DC 12V DC
EL1004 type 3 EL1004-0020 > 2,500V EL1008 type 3 EL1809 type 3
EL1104 EL1804 EL1808 EL1862
with sensor supply, type 3 8x24V,4x0V, type 3 8x24VDC, type 3 flat-ribbon cable, type 3
EL1084 EL1024 EL1859 type 3, EL1862-0010
negative switching type 2 8 inputs, 8 outputs, lwax = 0.5 A flat-ribbon cable, negative switching
EL1088 negative switching EL1889 negative switching
EL1014 EL1034 EL1018 EL1819
type 3 potential-free inputs, type 1 type 3 type 3
EL1114 EL1814 EL1872
with sensor supply, type 3 8x24V,4x0V, type 3 flat-ribbon cable, type 3
EL1094 negative switching EL1098 negative switching
EL1258 multi-timestamping
EL1259 8 multi-
EL1262 oversampl., type 3 timestamping inputs and outputs
EL1904 EL1908
TwinSAFE, 4 safe inputs TwinSAFE, 8 safe inputs
EL1134 filter 10 ps, type 1

48V DC

120 V AC/DC EL1712 power contacts

230 VAC EL1702 power contacts

EL1722 no power contacts

EL1502

100 kHz, 32 bit, type 1

EL1512
1 kHz, 16 bit, type 1

The standard EtherCAT Terminals (ELxxxx) can be optionally ordered as ESxxxx with pluggable wiring level.
EN 61131-2 specification » www.beckhoff.com/EN61131-2

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



EtherCAT Terminal | Digital output: EL2xxx/ES2xxx, EM2xxx

5V DC EL2124
lwax = £20 mA
12V DC EL2024-0010
luax = 2.0 A
24V DC EL2042
2x4A1x8A
24V DC EL2002 EL2004 EL2008 EM2042 p-sub connection
(Imax = 0.5 A) EL2872 flat-ribbon cable
EL2808 gxov EL2809
EL2819 with diagnostics
EL2084 EL2088 EL2889
negative switching negative switching negative switching
EL1859 EL2872-0010
8 inputs, 8 outputs, flat-ribbon cable,
filter 3.0 ms, type 3 negative switching
24V DC EL2022 EL2024 EL2828
(Imax = 2.0 A) EL2032 EL2034
with diagnostic with diagnostic
pZ AR o) (O EL2202 EL2212 EL1259
Ton/Tore 1 pis) push-pull outputs overexcitation, 8 multi-timestamping

multi-timestamping

inputs and outputs

EL2252 EL2262 EL2258
timestamp oversampling multi-timestamping
EL2902 EL2904

24V DC EL2901
(safe outputs) TwinSAFE, 1 safe output

TwinSAFE, 2 safe outputs

TwinSAFE, 4 safe outputs

30 VAC/DC

Relay (up to EL2602

230 VAQ) Imax = 5.0 A, make contact,
power contacts
EL2612

Iwax = 2.0 A, change-over,

no power contacts

EL2784 EL2788

EL2794 EL2798

potential-free potential-free
EL2622 EL2624

Iwax = 5.0 A, make contact,
no power contacts
EL2652

Iwax = 1.0 A, change-over,

no power contacts

Iwax = 2.0 A, make contact,

no power contacts

Triac EL2712
(P EAN YW 0.5A, power contacts

EL2732

0.5A, no power contacts

EL2722

1.0 A, mutually locked outputs

I 2502

24VDC 1.0A
Frequency EL2521 EL2522
output 1-channel AB, 0...500 kHz 2-channel AB, 1-channel ABC,
0...4 MHz
(TSN EL2595 1-channel, EL2535
LED constant current terminal 24V DC,50mA, 1Aor2A
EL2545
50VDC 3.5A

We reserve the right to make technical changes.

BECKHOFF New Automation Technology
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EtherCAT Terminal | Analog input: EL3xxx/ES3xxx

+75 mV, 24 bit

EL3602-0010

+200 mV

EL3602-0002

0...10V

0...30V, 12 bit

=10V

EL3061 EL3161 EL3062 EL3162 EL3064 EL3164 EL3068

12 bit 16 bit 12 bit 16 bit 12 bit 16 bit 12 bit
EL3062-0030

EL3001 EL3002 EL3004 EL3008

single-ended, 12 bit single-ended, 12 bit single-ended, 12 bit single-ended, 12 bit

EL3101 EL3102 EL3602 EL3702 EL3104

differential input, differential input, differential input, differential input, differential input,

16 bit 16 bit 24 bit 16 bit, oversampling 16 bit

EL3041 EL3141 EL3042 EL3142 EL3742 EL3044 EL3144 EL3048

single-ended, 12 bit

single-ended, 16 bit

single-ended, 12 bit

single-ended, 16 bit

differential input,

16 bit, oversampling

single-ended, 12 bit

single-ended, 16 bit

single-ended, 12 bit

EL3011 EL3111 EL3012 EL3112 EL3612 EL3014 EL3114

differential inp., 12 bit ~differential inp., 16 bit ~differential inp., 12 bit differential inp., 16 bit differential inp., 24 bit differential inp., 12 bit differential inp., 16 bit

EL3051 EL3151 EL3052 EL3152 EL3054 EL3154 EL3058
single-ended, 12 bit ~ single-ended, 16 bit single-ended, 12 bit  single-ended, 16 bit single-ended, 12 bit  single-ended, 16 bit  single-ended, 12 bit
EL3021 EL3121 EL3022 EL3122 EL3024 EL3124

differential inp., 12 bit differential inp., 16 bit

differential inp., 12 bit

differential inp., 16 bit

differential inp., 12 bit

differential inp., 16 bit
EL3124-0090
TwinSAFE SC, 16 bit

EL3142-0010
single-ended, 16 bit

Thermo- EL3311
couple/mV 16 bit

LN ENRG T EL3201
mometer (RTD) A

LEHN EL3351
bridge

3-phase power
measurement

Measurement
technology/

Condition
Monitoring

terminal, 18 bit

acceleration sensors

ment, 10 mQ...10 MQ

EL3312 EL3314 EL3314-0090 EL3318
16 bit 16 bit TwinSAFE SC, 16 bit 16 bit
EL3202 EL3204 EL3214 EL3208
16 bit 2-wire, 16 bit 3-wire, 16 bit 16 bit
EL3204-0200 EL3214-0090
16 bit, parameterisable TwinSAFE SC, 16 bit
EL3356
self-calibration
EL3403 EL3413 EL3433
500VAC, 1A 690 VAC,5A 500V AC, 10A
EL3681 EL3632 EL3692 EL3773 EL3255
digital multimeter IEPE terminal, resistance measure- power monitoring potentiometer mea-

surement, 5-channel

Pressure

measuring

-100...+100 hPa

EM3701

differential pressure measuring,

EM3702
relative pressure

measuring, 7,500 hPa

EtherCAT Terminal | Analog output: EL4xxx/ES4xxx

0...10V

EL4001 12 bit

EL4002 12 bit
EL4102 16 bit

EL4004 12 bit
EL4104 16 bit

EL4008 12 bit

EL4031 12bit

EL4032 12 bit
EL4132 16 bit

EL4732 16 bit, oversampling

EL4034 12 bit
EL4134 16 bit

EL4038 12 bit

(0.20mn |ETERT

EL4012 12 bit
EL4112 16 bit

EL4712 16 bit, oversampling

EL4014 12 bit
EL4114 16 bit

EL4018 12 bit

4...20mA EL4021 12 bit

EL4022 12 bit
EL4122 16 bit

EL4024 12 bit
EL4124 16 bit

EL4028 12 bit

EL4112-0010 16 bit

The standard EtherCAT Terminals (ELxxxx) can be optionally ordered as ESxxxx with pluggable wiring level.

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



EtherCAT Terminal | Special functions: EL/ES5xxx, EL/ES6xxx, EL/ES7xxx, EM7xxx

Signal

Position EL5001
R 2 Al SS! encoder interface

1-channel 2-channel 4-channel
EL5021 EL5021-0090 SinCos EL5002
SinCos encoder interface, 1 Ver encoder interface, TwinSAFE SC SSI encoder interface
EL5001-0011 EL5101 EL5101-0090 EL5032
SSI monitor terminal differential inputs, RS485, incremental encoder interface, EnDat 2.2 interface
incremental encoder interface TwinSAFE SC
EL5151 24vc, EL5152 24vc,
incremental encoder interface incremental encoder interface
EL6021 EL6080 EL6002 EL6224
RS232, 115.2 kbaud RS422/RS485, 115.2 kbaud memory terminal 128 kbyte RS232, 115.2 kbaud, D-sub 10-Link master
EL6090 EL6070 EL6688 EL6022 EL6224-0090

display terminal

license key terminal

IEEE 1588 master/slave

RS422/RS485, 115.2 kbaud, D-sub

10-Link master, TwinSAFE SC

[&6T T UETDIN EL6201 AS-Interface
(master
terminal)

(TN EL6631 PROFINET RT
(slave terminal
ELxxxx-0010)

Safety

EL6601 switch port EL6692 EtherCAT bridge EL6614 switch port
EL6695
EtherCAT bridge, high performance
EL6631 PROFINET RT EL6632 PROFINET IRT EL6652 EtherNet/IP
EL6720 Lightbus EL6731 PrOFIBUS EL6751 cANopen
EL6752 DeviceNet EL6851 pmx
EL6731 PrOFIBUS EL6740 Interbus EL6652 EtherNet/IP
EL6751 CANopen EL6752 DeviceNet EL6851 pmx
EL6900 EL6910 EL6930 TwinsAFE/
TwinSAFE Logic TwinSAFE Logic PROFlsafe logic and gateway
EL7037 EL7047 EL7342 EM7004

stepper motor terminal,

Iwx =1.5A, 24V DC

EL7041
stepper motor terminal, luax = 5.0 A,

50V DC, incremental encoder

stepper motor terminal,

Iwax = 1.5 A, 24V DC, incremental
encoder, vector control
EL7201-0010

servomotor terminal,

50V DC, 2.8 Arws, OCT

EL7201 servomotor
terminal, 50 V DC, 2.8 Arus

EtherCAT Terminal | System terminals: EL9xxx/ES9xxx

Signal System

EL9011 bus end cap
EL9070 shield terminal
EL9080 isolation terminal
EL9195 shield terminal

System

EL9180

2 clamping units per power contact
EL9181

2 x 8 terminal points
EL9182

8 x 2 terminal points
EL9183

1 x 16 terminal points
EL9184

8x24VDC 8x0VDC
EL9185 4 clamping units
at 2 power contacts
EL9186 8x24VDC
EL9187 sxovDC
EL9188 16x 24V DC
EL9189 16x0VDC

Potential
distribution

terminal

We reserve the right to make technical changes.

stepper motor terminal,

Iwax = 5.0 A, 50 V DC, incremental
encoder, vector control
EL7211-0010

servomotor terminal,

50V DC, 4.5 Arws, OCT

EL7211 servomotor
terminal, 50 V DC, 4.5 Arus

DC motor output stage,
50V DG, 35A,
incremental encoder
EL7332

DC motor output stage,

24VDC 1.0A

4 incremental encoders,
32 digital 1/0 24 V DC,

4 analog outputs +10V

Signal Potential supply Power supply and accessories
24V DC EL9100 EL9410 EL9505
input 24V DC, output 5V DC/2 A input 24V DC, output 5V DC, 0.5 A

EL9110 EL9508 EL9510
diagnostic input 24V DC, output 8V DC, 0.5 A input 24V DC, output 10V DC, 0.5A
EL9200 EL9512 EL9515
with fuse input 24V DC, output 12V DC, 0.5A input 24V DC, output 15V DC, 0.5A
EL9210 EL9540 EL9550 surge filter
diagnostic, with fuse surge filter terminal for field supply terminal for system/field supply
EL9520 EL9560

AS-Interface potential supply

with filter

input 24V DC, output 24 V DC,

0.1 A with electrical isolation

120... EL9150 with LED

230V AC EL9160 diagnostic
EL9190
EL9250 with fuse, with LED

EL9260 diagnostic, with fuse
EL9290 with fuse

EL9576

brake chopper terminal,

up to 72V DC, 155 pF

BECKHOFF New Automation Technology
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EtherCAT right up to the terminal:
the EtherCAT protocol is maintained right
up to each device; no sub bus is required.

Embedded PC
with E-bus interface

The ES type EtherCAT
Terminals feature a plug-
gable connection level.

Beckhoff EtherCAT Terminals

In analogy to the Beckhoff Bus Terminals,
the EtherCAT Terminal system is a modular
I/0 system consisting of electronic terminal
blocks. In contrast to Bus Terminals, where
the fieldbus signal is implemented within
the Bus Coupler on the internal, fieldbus-
independent terminal bus, the EtherCAT
protocol remains fully intact down to the
individual terminal. In addition to EtherCAT
Terminals with E-bus connection, the stan-
dard Bus Terminals with K-bus connection
can also be connected via the BK1120 or
BK1150 EtherCAT Bus Coupler. This ensures
compatibility and continuity with the exist-
ing system. Existing and future investments
are protected.

Structure
The robust housing, secure contacts and
the solidly built electronics are prominent
features of Beckhoff components. An I/0
station consists of an EtherCAT Coupler
and almost any number of terminals. Since
up to 65,535 devices can be connected,
the size of the network is almost unlimited.
The electronic terminal blocks are
attached to the EtherCAT Coupler. The con-
tacts are made as the terminal clicks into
place, without any other manipulation.
This means that each electronic terminal
block can be individually exchanged. It can
be placed on a standard DIN rail.

BECKHOFF New Automation Technology

Like the Beckhoff Bus Terminals, the outer
contour of the EtherCAT Terminals perfectly
adapts to the dimensions of terminal boxes.
A clearly arranged connection panel with
LEDs for status display and push-in contact
labels ensures clarity in the field.

Free mix of signals

Suitable EtherCAT Terminals are available
for all common digital and analog signal
types encountered in the world of automa-
tion. Fieldbus devices, e.g. for PROFIBUS,
PROFINET, CANopen, DeviceNet, Interbus,
10-Link or Lightbus, are integrated via local
fieldbus master/slave terminals. Removal

-
-
e

Any Ethernet devices
can be integrated locally
via switch terminals.
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Compact TwinSAFE Logic
for up to 128 safety-
relevant bus devices

of the fieldbus master saves PCl slots in the
PC. Any Ethernet devices can be integrated
locally via switch port terminals.

The fine granularity of the EtherCAT
Terminals enables bit-precise composition
of the required I/0 channels. The digital
EtherCAT Terminals are designed as 2-, 4-,
8- or 16-channel terminals. In the 16-channel
variant, digital input and output signals are
arranged in an ultra-compact way within a
standard terminal housing across a width of
only 12 mm. The standard analog signals of
+10V,0t0 10V, 0 to 20 mA and 4 to 20 mA
are all available as 1-, 2-, 4- and 8-channel
variants within a standard housing.

i
)l | &
="

Ethernet down to the terminal | Full duplex Ethernet in the ring, one telegram for
many devices, connection directly at the standard Ethernet port.

We reserve the right to make technical changes.



Screwless connection EtherCAT extension: Integrated safety: The High-Density terminals
using the proven spring- 100 m distance between TwinSAFE 1/0 terminals for with 16 connection points

loaded technique with individual I/0 stations the connection of safety offer high packing density

vertical cable feed possible sensors and actuators on 12 mm.
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Fieldbus devices are integrated
via decentralised fieldbus master/
slave terminals.

The standard EL type terminals
include electronics and connection
level in a single enclosure.

Terminal block design
W x H x D (mm):
12 x 100 x 68

Cost-effective cabling:
Industrial Ethernet cable
(min. CAT 5, shielded)
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Flexible connection system way as the Bus Couplers from the BKxxxx

The EtherCAT Terminal system offers differ-
ent connection options for optimum adapta-
tion to the respective application. The ELxxxx
EtherCAT Terminals include electronics

and connection level in a single enclosure.
The ESxxxx type EtherCAT Terminals feature
a pluggable connection level. The ES series
Bus Terminals enable the complete wiring

to be removed as a plug connector from the
top of the housing for servicing.

Bus Coupler for the EtherCAT
Terminal system
The Bus Couplers from the EKxxxx series

series via the corresponding fieldbus system
configuration tools and the associated con-
figuration files, such as GSD, ESD or GSDML.
The TwinCAT-programmable variant is the
CX8000 Embedded PC series.

EtherCAT Coupler with

integrated 1/0s

Beckhoff is consistently continuing the path
towards miniaturisation of designs and cost
optimisation: tailored to applications with

a small number of 1/0 points and cramped
space conditions, the EK18xx and EK19xx
EtherCAT Couplers with integrated digital

EtherCAT Terminal with standard

HD EtherCAT Terminal (High
Density) with 16 terminal points

I/0s offer users a precisely dimensioned com-
pact solution.

The EK18xx series includes combinations
of digital inputs and outputs. Further digital,

connect conventional fieldbus systems to
EtherCAT. The ultra-fast, powerful 1/0 system
with its large choice of terminals is now
available for other fieldbus and Industrial

Ethernet systems. EtherCAT makes a very
flexible topology configuration possible.
Thanks to the Ethernet physics, long distanc-
es can also be bridged without the bus speed
being affected. When changing to the field
level — without a control cabinet — the IP 67
EtherCAT Box modules (EPxxxx) can also be
connected to the EKxxxx. The EKxxxx Bus
Couplers are fieldbus slaves and contain an
EtherCAT master for the EtherCAT Terminals.
The EKxxxx is integrated in exactly the same

analog and Motion EtherCAT Terminals can
be attached to the EK18xx Couplers, taking
into account the E-bus current consumption.
The EK19xx series includes combinations

of safe digital inputs and outputs. In conjunc-
tion with TwinSAFE — the safety solution
from Beckhoff — users have an ultra-compact
space-saving solution available for direct
connection of safety-relevant sensors and
actuators.

EtherCAT topology and system description see page [IFEZI

TwinSAFE see page [EEN

We reserve the right to make technical changes.

EtherCAT Terminal with
pluggable wiring
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TwinSAFE SC (TwinSAFE Single Channel)

With the aid of the TwinSAFE SC technology
it is possible to make use of standard signals
for safety tasks in any network or fieldbus.
To do this, EtherCAT Terminals from the areas
of analog input, postition measurement or
communication (4...20 mA, incremental
encoder, 10-Link, etc.) are extended by the
TwinSAFE SC function. The data from these
extended EtherCAT Terminals is fed to the
TwinSAFE Logic, where they undergo safety-
related multi-channel processing.

In the Safety Logic the data originating
from different sources is analysed, checked
for plausibility and submitted to a “voting”.
This is done by certified function blocks
such as Scale, Compare/Voting (1002, 2003,
3005), Limit, etc. For safety reasons, however,

BECKHOFF New Automation Technology

at least one of the data sources must be a
TwinSAFE SC component. The remainder of
the data can originate from other standard
Bus Terminals, drive controllers or measuring
transducers. In this way, it is possible to use
all the process data existing in the system

for the safety technology. The TwinSAFE SC
technology thus opens up completely new
possibilities in the Beckhoff system world and
offers a simple, efficient and inexpensive pos-
sibility to fully integrate the safety tasks into
the existing infrastructure.

With the aid of the TwinSAFE SC technol-
ogy it is typically possible to achieve a safety
level equivalent to PL d/Cat. 3 in accordance
with EN 1SO 13849-1 or SIL 2 in accordance
with EN 62061.

EP3174-0092 | TwinSAFE SC EtherCAT Box,
IP 67, 4-channel analog input 10V or
0/4...20 mA, see page

EL6910 | TwinSAFE Logic see page

EK1960 | TwinSAFE Compact Controller
see page

» www.beckhoff.com/TwinSAFE-SC

We reserve the right to make technical changes.



Analog signal

Safe analog value processing

EP3174-0092 Analog signal with TWinSAFE SC

1 * L |
i I

PT100

Safe temperature monitoring

EL3314-0090 Thermocouple with TwinSAFE SC

Ordering information

i EL3124-0090 EtherCAT Terminal, 4-channel analog input terminal 4...20 mA, differential input, 16 bit, TwinSAFE SC EEN
i EL3214-0090 EtherCAT Terminal, 4-channel input terminal PT100 (RTD) for 3-wire connection, TwinSAFE SC E
i EL3314-0090 EtherCAT Terminal, 4-channel thermocouple input terminal with open-circuit recognition, TwinSAFE SC [ 389 |
i EP3174-0092 EtherCAT Box, 4-channel analog input £10'V or 0/4...20 mA, differential input, 16 bit, TwinSAFE SC
Position measurement

i EL5021-0090 EtherCAT Terminal, 1-channel SinCos encoder interface, 1 Vep, TWinSAFE SC [ 411 |
i EL5101-0090 EtherCAT Terminal, incremental encoder interface, TwinSAFE SC | 410 |
Communication

i EL6224-0090 EtherCAT Terminal, 10-Link terminal, TwinSAFE SC | 420 |

I For availability status see Beckhoff website at: www.beckhoff.com

We reserve the right to make technical changes. BECKHOFF New Automation TEChI‘I0|Ogy
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EtherCAT Coupler with
integrated digital 1/0s

Bus Coupler (e.g. PROFIBUS)
for EtherCAT Terminals

Embedded PC series CX,
further Embedded PCs see page [EFZIN

BECKHOFF New Automation Technology
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Free mix of signals:

more than 200 different
EtherCAT Terminals enable
connection of all common
sensors and actuators.

System overview EtherCAT I/0

EtherCAT Terminals
in1-,2-,4-,8-and
16-channel modularity

-
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Motion terminals HD EtherCAT Terminals
for stepper, servo (high-density) with
or DC motors or 16 connection points
hydraulic valves offer high packing density
on 12 mm.
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Industrial technology it is possible to make
Ethernet cable use of standard signals for safety
(100BASE-TX) tasks in any network or fieldbus.
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TwinSAFE: safety I/0s and Optional fieldbus
compact Safety PLC for up integration via
to 128 safetyrelevant bus decentralised field-
devices bus master/slave
terminals
Ultra-fast 1/0 termi-
nals for 1/0 response
times < 100 ps for s = =
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EtherCAT plug-in b ...Q
p g = 1

2

modules: very compact ._3 »-(@: ; o

EtherCAT 1/0 system in L= |@ i

IP 20 for plug-in into == 'a- 4 . .'1 -Q

a circuit board (signal == }“ -" i~
|

distribution board) - =‘-® : @ =.~

see page [NEZTN -

CIG) Ol
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IP 67 EtherCAT Box, d IP 67
further EtherCAT Box IP 69K EtherCAT Box EtherCAT Box

(die-cast zinc)

modules see page IZEM

(stainless steel)
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Coupler housing

Technical data — EtherCAT Coupler housing

The EtherCAT Coupler electronics can be mounted in a variety of housings. A housing has three power contacts, which, if the application requires,
automatically implement a continued connection, carrying the potential of the power circuit to the next EtherCAT Terminal. The supply voltage
that is connected to the coupler spring-loaded terminals is 24 V DC. If a different voltage is required for the power contacts, the appropriate
power feed terminal must be inserted after the coupler.
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47 mm 42 mm 42 mm 62 mm
49 mm 44 mm 44 mm 64 mm

EK1501, BK1120 EK3100, EK9xxx

EK1100, EK1101 EK18xx, EK1914

EK11xx, EK18xx, EK1914 EK3100, EK9xxx

Mechanical data EK1501, BK1120

Design form compact terminal housing with signal LED

Material polycarbonate

Dimensions (W x H x D) 49 mm x 100 mm x 68 mm 44 mm x 100 mm x 68 mm 64 mm x 100 mm x 80 mm
Installation on 35 mm DIN rail, conforming to EN 60715 with lock

Side by side mounting double slot and key connection

by means of

Marking standard terminal block marking and plain language slides (8 mm x 47 mm)

conforms to EN 60068-2-6: 1 g (extended range: 5 g)
conforms to EN 60068-2-27: 15 g, 11 ms (extended range: 25 g, 6 ms); 1000 shocks per direction, 3 axes
conforms to EN 61000-6-2/EN 61000-6-4

Vibration resistance
Shock resistance
EMC immunity/emission

EK1501, BK1120, EK11xx, EK18xx, EK1914, EK3100, EK9xxx

Wiring spring-loaded technique

Connection cross-section 0.08...2.5 mm2, AWG 28-14, stranded wire, solid wire
Stripping length 8...9mm

Fieldbus connection depending on fieldbus

Power contacts
Current load
Nominal voltage

BECKHOFF New Automation Technology

3 spring contacts
Imax: 10 A (125 A short-circuit)
24V DC

We reserve the right to make technical changes.



Terminal housing

Technical data — EtherCAT Terminal housing

The EtherCAT Terminals have different housings. They are available with up to three power contacts and can have a variety of voltages.
Care should be taken to ensure that a change in voltage always starts with a power feed terminal.
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12 mm 24 mm 24 mm 12 mm 12 mm
ELxxxx, ESxxxx, ELxxxx, ESxxxx EL66xx, EL67xx, HD housing EL1862, ELx872
BK1250 EK1122, EK1521
Mechanical data ELxxxx, BK1250 EL66xx, EL67xX, ESxxxx HD housing EL1862, ELx872
EK1122, EK1521
Design form compact terminal compact terminal terminal housing HD (High Density) compact terminal
housing with signal housing with signal with pluggable housing with signal housing with signal
LED LED wiring level LED LED
Material polycarbonate
Dimensions (W x H x D) 12/24 mm x 100 mm x 24 mm x 100 mm x 1224 mm x 100 mm x 12 mm x 100 mm x 12 mm x 100 mm x
68 mm 52 mm 71 mm 68 mm 68 mm

Installation

Side by side mounting
by means of

Marking

Vibration resistance
Shock resistance
EMC immunity/emission

Connection

Wiring

Connection cross-section

Stripping length
Fieldbus connection
Power contacts
Current load
Nominal voltage

We reserve the right to make technical changes.

on 35 mm DIN rail, conforming to EN 60715 with lock
double slot and key connection

standard terminal
block marking

standard terminal
block marking

conforms to EN 60068-2-6: 1 g (extended range: 5 g)
conforms to EN 60068-2-27: 15 g, 11 ms (extended range: 25 g, 6 ms); 1000 shocks per direction, 3 axes
conforms to EN 61000-6-2/EN 61000-6-4

standard terminal
block marking

ELxxxx, BK1250 EL66xx, EL67xXx, ESxxxx HD housing EL1862, ELx872
EK1122, EK1521

spring-loaded specific push-in spring-loaded direct plug-in flat-ribbon cable

technique connection technique technique connection

s, st*:0.08...2.5mm?, - s, st*:0.08...1.5mm?, s*:0.08...1.5 mm% common flat-ribbon

AWG 28-14, f:0.14...1.5 mm? st: 0.25...1.5 mm% cables, AWG 28,

f:0.14...1.5 mm? f:0.14...0.75 mm? spacing 1.27 mm

8...9mm - 9...10 mm 8...9mm -

depending on fieldbus

3 spring contacts

Iwax: 10 A (125 A short-circuit)

24V DC

*s: solid wire; st: stranded wire; f: ferrule

BECKHOFF New Automation Technology
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EKxxxx | EtherCAT Couplers

Power LEDs
Coupler supply

Link/Act In
Fieldbus connection E-bus

Link/Act Out

Fieldbus connection
Power contacts

Input for
power contacts

+60°C Extended operating/
2 storage temperature

{WJW_ Extended mechanical
25¢ load

BECKHOFF New Automation TEChI'IOlOgy We reserve the right to make technical changes.
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E-bus EtherCAT Couplers

An 1/0 station consists of an
EtherCAT Coupler and almost any
number of terminals. The EtherCAT
protocol is maintained right down
into the individual terminal.

The EtherCAT Couplers are the link between
the EtherCAT protocol at the fieldbus level
and E-bus-based EL/ES/EM terminals. Differ-
ent versions are available, depending on:
—  which physical layer is used “on the left”,

i.e. on the fieldbus side,
— whether the coupler supports

Hot Connect functionality,
— and whether it has a dedicated,

local PLC/small controller.
In a conventional fieldbus the coupler can
be the most complex and most expensive
element, since it has to translate between
the fieldbus protocol level and the terminal
bus 1/0 level, which can be complex and
time-consuming. This often results in delays
and inconsistent access to parameters and
diagnostic data in the individual downstream
devices.

In EtherCAT systems the coupler is one
of the simplest devices. It has almost no dedi-
cated intelligence, but merely transforms the

K-bus EtherCAT Couplers
EtherCAT Couplers with K-bus con-
nection can also be used to connect
Beckhoff Bus Terminals. This way,
compatibility and consistency with
existing system are guaranteed.

EtherCAT Couplers with
optical fibre connection

fibre (up to 20 km).

electrical physical layer without changing
the data structure: EtherCAT means integrated
communication down to the last terminal.
The EtherCAT Couplers of the EK1xxx series
are currently available with copper-based
RJ45 connectors or optical fibre connectors.
The number of downstream terminals is
almost unlimited and is subject to only

two conditions. In an EtherCAT network a
maximum of 65,535 slaves are permitted.
If necessary, the E-bus current has to be
supplemented with an EL9410 E-bus power
supply unit.

Some couplers support Hot Connect
functionality. They have three hexadecimal
ID switches on the side, which enable ID
settings between 0 and 4,095. The EtherCAT
master detects a terminal station at this ID
if it is connected to an EK1122 or EK1521
junction terminal at any point in the network
during operation. In the TwinCAT System
Manager the corresponding terminal station

For linking devices over large
distances with plastic optical fibre
(up to 50 m), multimode glass fibre
(up to 2 km) or singlemode glass

E-bus Bus Couplers
The Bus Couplers for EtherCAT
Terminals are used to connect

conventional fieldbus systems
with EtherCAT.

EtherCAT Terminal
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(coupler and terminals) has to be defined
as a Hot Connect group.

Couplers from the EK3xxx or EK9xxx
series are available for integrating the
EtherCAT Terminals in a fieldbus other than
EtherCAT. They feature a microcontroller
that deals with the data management and
the data transfer between the different bus
systems: EtherCAT on the right-hand terminal
side and the fieldbus protocol on the left.

For applications with a small number
of 1/0 points and cramped space conditions,
the EK18xx and EK19xx EtherCAT Couplers
with integrated digital 1/0s offer users a
precisely dimensioned compact solution.
The EK18xx series includes combinations of
digital inputs and outputs. The EK19xx series
includes combinations of safe digital inputs
and outputs. In conjunction with TwinSAFE,
users have an ultra-compact, space-saving
solution available for direct connection of
safety-relevant sensors and actuators.

Technical data EKxxxx

Electrical isolation 500V
Operating/storage temperature
Relative humidity

Vibration resistance

Shock resistance

EMC immunity/emission
Protect. class/installation pos.

» www.beckhoff.com/EtherCAT-Coupler

We reserve the right to make technical changes.

0...+55 °C/-25...485 °C (extended temperature range: -25...+60 °C/-40...+85 °C)
95 %, no condensation

conforms to EN 60068-2-6: 1 g (extended range: 5 g)
conforms to EN 60068-2-27: 15 g, 11 ms (extended range: 25 g, 6 ms); 1000 shocks per direction, 3 axes
conforms to EN 61000-6-2/EN 61000-6-4
IP 20/see documentation

BECKHOFF New Automation Technology
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EK110x, EK1914

EtherCAT Couplers E-bus

Technical data

Task within
EtherCAT system

No. of EtherCAT Terminals
Data transfer rates

Bus interface
Type/number of
peripheral signals
Data transfer medium

Current consumpt. from Us
Current consumpt. from Ur
Distance between stations
Delay

Power supply

Current supply E-bus
Weight

Operating temperature
Approvals

Further information

Special couplers

Distinguishing features

EtherCAT Coupler EtherCAT Coupler EtherCAT Coupler
with ID switch, Hot Connect with 4 inputs and 4 outputs
as well as 2 safe inputs and
2 safe outputs
EK1100 EK1101 EK1914

b

coupling of EtherCAT Terminals (ELxxxx)
to 100BASE-TX EtherCAT networks

up to 65,534
100 Mbaud

+60°C
-25°C

25¢g

vt
T

L

HOFF

B b

coupling of EtherCAT Terminals (ELxxxx)
to T00BASE-TX EtherCAT networks,
with identity verification

100 Mbaud

+60°C
-25°C

e
T

L

HOFF

The EK110x EtherCAT Couplers connect 100BASE-TX EtherCAT with the EtherCAT
Terminals and convert the passing telegrams from Ethernet 100BASE-TX to E-bus signal
representation. The coupler is connected to the network via the upper RJ45 Ethernet
interface; further EtherCAT devices can be connected in the same strand via the lower
RJ45 socket. The couplers do not need to be parameterised and are treated as EtherCAT
slaves without process data. The EK1101 has three hexadecimal ID switches, with which
an ID can be assigned to the coupler station. This group can be located at any position
within the EtherCAT network. Variable topologies can therefore be easily implemented.

2 x RJ45
max. 4.2 GB addressable I/0 points

Ethernet/EtherCAT cable
(min. CAT 5), shielded

70 mA + (3 E-bus current/4)
load

max. 100 m (100BASE-TX)
approx. 1 ps

24V DC (-15 %/+20 %)
2000 mA

approx. 105 g

-25...460 °C

CE, UL, Ex
www.beckhoff.com/EK1100

2 x RJ45
max. 4.2 GB addressable /0 points

Ethernet/EtherCAT cable
(min. CAT 5), shielded

70 mA + (3 E-bus current/4)
load

max. 100 m (100BASE-TX)
approx. 1 ps

24V DC (-15 %/+20 %)
2000 mA

approx. 105 g

-25...460 °C

CE, UL, Ex
www.beckhoff.com/EK1101

coupling of EtherCAT Terminals (ELxxxx)
to 100BASE-TX EtherCAT networks

100 Mbaud

L

Bl

Sys 24V Sys0V
TS

Pwr24V

-
“——

PwroVv

-

BECKHOFF
E1%14

it

_|-'l as

The EK1914 has four digital inputs

and four digital outputs as well as

two fail-safe inputs and two fail-safe
outputs. The safe outputs switch

24V DC actuators with up to 0.5 A
current per channel. The EK1914 meets
the requirements of DIN EN ISO 13849-
1:2008 (Cat 4, PL e).

2 x RJ45

max. 4.2 GB addressable 1/0 points

Ethernet/EtherCAT cable
(min. CAT 5), shielded

72 mA + (3 E-bus current/4)
load

max. 100 m (100BASE-TX)
approx. 1 s

24V DC (-15 %/+20 %) (PELV)
max. 500 mA

approx. 123 g

-25...455°C

CE, UL, TOV SUD
www.beckhoff.com/EK1914

or see page [EZENN

EK1101-0080

Cordsets and connectors see page [IZZZIN

BECKHOFF New Automation Technology

Fast Hot Connect, CE

We reserve the right to make technical changes.



EK18xx

EtherCAT Coupler
with 4 digital inputs
and 8 digital outputs

EtherCAT Coupler
with 8 digital outputs

EtherCAT Coupler
with 4 digital inputs
and 4 digital outputs

EtherCAT Coupler
with 8 digital inputs
and 4 digital outputs

EK1814 EK1818 EK1828 EK1828-0010
coupling of EtherCAT Terminals (ELxxxx) to 100BASE-TX EtherCAT networks
100 Mbaud 100 Mbaud 100 Mbaud 100 Mbaud

: +60°C

-25°C

Sys 24V % Sys 24V Sys 24V % Sys 24V % Sys 24V Sys 24V % Sys 24V
° 9 9% 5

Sys 24V
1 o
© 9, o 9, 0 0,
1 = 0 o, = 0 o, FF 0o
| Pwr24V Pwr24V Pwr24V
, olo. oo, - oo, -
oo, T hrioloiLF LT Fioloi L F
PwroVv Pwrov PwroVv
I L L L
'.g 6 i 6 T 6
E I FicoiL+F LT FicoiLF —F
Lo I Fiooi1+F T FiooiLF —F

The EtherCAT Couplers from the EK18xx series combine the functionalities of the EK1100 EtherCAT Coupler with standard digital I/0s
in one housing. This results in a compact design that is especially suitable for applications with a low number of I/0s. Like the EK1100,
the EK18xx coupler can be extended by all EL/ES terminals. The digital I/Os are implemented with a 1-wire technique. The wiring can
be implemented without tools using a direct plug-in technique with solid wire conductors or ferrules.

- EK1814: 4 digital inputs (3.0 ms), 4 digital outputs (0.5 A)

- EK1818: 8 digital inputs (3.0 ms), 4 digital outputs (0.5 A)

- EK1828: 4 digital inputs (3.0 ms), 8 digital outputs (0.5 A)

- EK1828-0010: 8 digital outputs (0.5 A)

2 x RJ45
max. 4.2 GB addressable 1/0 points

2 x RJ45
max. 4.2 GB addressable I/0 points

2 x RJ45
max. 4.2 GB addressable /0 points

2 x RJ45
max. 4.2 GB addressable I/0 points

Ethernet/EtherCAT cable
(min. CAT 5), shielded

Ethernet/EtherCAT cable
(min. CAT 5), shielded

Ethernet/EtherCAT cable
(min. CAT 5), shielded

Ethernet/EtherCAT cable
(min. CAT 5), shielded

EtherCAT Terminal

w
w

100 mA + (3, E-bus current/4)
40 mA + load

max. 100 m (100BASE-TX)
approx. 1 ps

24V (-15 %/+20 %)

1000 mA

approx. 95 g

-25...4+60 °C

CE, UL
www.beckhoff.com/EK1814

100 mA + (3, E-bus current/4)
40 mA + load

max. 100 m (100BASE-TX)
approx. 1 s

24V DC (-15 %/+20 %)

1000 mA

approx. 95 g

-25...460 °C

CE, UL
www.beckhoff.com/EK1818

100 mA + (3, E-bus current/4)
40 mA + load

max. 100 m (100BASE-TX)
approx. 1 ps

24V DC (-15 %/+20 %)

1000 mA

approx. 95 g

-25...+60 °C

CE, UL
www.beckhoff.com/EK1828

100 mA + (3, E-bus current/4)

40 mA + load

max. 100 m (100BASE-TX)
approx. 1 ps

24V DC (-15 %/+20 %)

1000 mA

approx. 95 g

-25...+60 °C

CE, UL
www.beckhoff.com/EK1828-0010

We reserve the right to make technical changes.

BECKHOFF New Automation Technology
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EK1501, EK1541

EtherCAT Couplers with fibre optic connection

EtherCAT Coupler

with ID switch,

multimode fibre optic connection,
Hot Connect

EtherCAT Coupler

with ID switch,

singlemode fibre optic connection,
Hot Connect

EtherCAT Coupler
with ID switch,
plastic optical fibre

EK1501

Technical data

EK1501-0010

EK1541

Task within
EtherCAT system with identity verification
Number of up to 65,534

EtherCAT Terminals
Data transfer medium multimode glass fibre 50/125 pm (MM)

100 Mbaud

& | +60°C
Qo Bl
3 -25°C
inmﬁj ik
= b
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Data transfer rates
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coupling of EtherCAT Terminals (ELxxxx) to 100BASE-FX EtherCAT networks,

singlemode glass fibre 9/125 pm (SM)

100 Mbaud
+60°C
-25°C
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coupling of EtherCAT Terminals (ELxxxx)
to 100BASE-FX EtherCAT POF networks,
with identity verification

plastic optical fibre (POF)
100 Mbaud

- +60°C
s Bl
= -25°C

BECKHOFF @@
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The EK1501, EK1501-0010 and EK1541 EtherCAT Couplers connect fibre optic-based EtherCAT with the EtherCAT Terminals
by converting the telegrams on the fly from Ethernet 100BASE FX or FX POF to the E-bus signal representation. The EK1501
and EK1501-0010 EtherCAT Couplers are equipped with SC sockets, while the EK1541 is equipped with a POF plug.

The couplers are connected to the network via the upper interface. The lower socket is used for the optional connection
of further EtherCAT devices in the same strand. Distances of up to 2 km can be bridged with multimode fibre optics (EK1501)
and up to 20 km with single-mode fibre optics (EK1501-0010). Distances of up to 50 m can be bridged using the Plastic
Optical Fibre (EK1541); the POF is simple to assemble in the field.

The couplers do not need to be parameterised and are treated as EtherCAT slaves without process data. They have
three hexadecimal ID switches, with which an ID can be assigned to the coupler station. This group can be located at any

position within the EtherCAT network.

Bus interface 2 x SC Duplex

Type/number of max. 4.2 GB addressable I/0 points
peripheral signals
Current consumption
24V DC

Distance between stations

typ. 70 mA

max. 2,000 m (100BASE-FX)

Delay approx. 1 s

Power supply 24V DC (-15 %/+20 %)
Current supply E-bus 2000 mA

Weight approx. 190 g
Operating temperature -25...460 °C
Approvals CE, UL, Ex

Further information www.beckhoff.com/EK1501

Cordsets and connectors see page [IZZZIN

BECKHOFF New Automation Technology

2 x SC Duplex
max. 4.2 GB addressable /0 points

typ. 70 mA

max. 20,000 m (100BASE-FX)
approx. 1 ps

24V DC (-15 %/+20 %)
2000 mA

approx. 190 g

-25...460 °C

CE, UL, Ex

www.beckhoff.com/EK1501

2 x Z51090-0008 POF plug
max. 4.2 GB addressable 1/0 points

typ. 70 mA

max. 50 m (100BASE-FX)
approx. 1 s

24V DC (-15 %/+20 %)
2000 mA

approx. 190 g

-25...460 °C

CE
www.beckhoff.com/EK1541

We reserve the right to make technical changes.



EK1521, EK1561

EtherCAT junctions with fibre optic connection

1-port EtherCAT
multimode fibre optic junction,
Hot Connect

1-port EtherCAT
singlemode fibre optic junction,
Hot Connect

1-port EtherCAT
plastic optical fibre junction

Technical data

EK1521

EK1521-0010

EK1561

Task within
EtherCAT system
Data transfer medium

Data transfer rates

Bus interface
Type/number of

peripheral signals

Current consumption

24V DC

Distance between stations
Delay

Power supply

Current consumption E-bus
Weight

Operating temperature
Approvals

Further information

coupling of EtherCAT junctions
via multimode glass fibre
multimode glass fibre 50/125 pm (MM)

+60°C
-25°C

100 Mbaud

coupling of EtherCAT junctions
via singlemode glass fibre
singlemode glass fibre 9/125 pm (SM)

+60°C
-25°C

100 Mbaud

In conjunction with an EK1100 EtherCAT Coupler, the EK1521(-0010) 1-port
EtherCAT fibre optic junction enables conversion from 100BASE-TX to 100BASE-FX
physics (glass fibre). Distances of up to 2 km can be bridged with the EK1521

and the EK1501 EtherCAT Coupler for multimode fibre optics. EK1521-0010 and
EK1501-0010 for singlemode fibre optics permit distances up to 20 km. Even cable
redundant systems with fibre optic can be realised using the 1-port EtherCAT fibre

optic junction.

1 x SC Duplex

max. 2,000 m (100BASE-FX)
approx. 1 ps

from E-bus

typ. 350 mA

approx. 65 g

-25...+60 °C

CE, UL, Ex
www.beckhoff.com/EK1521

Cordsets and connectors see page [IZZZIN

We reserve the right to make technical changes.

1 x SC Duplex

max. 20,000 m (100BASE-FX)
approx. 1 ps

from E-bus

typ. 350 mA

approx. 65 g

-25...460 °C

CE, UL, Ex
www.beckhoff.com/EK1521

BECKHOFF New Automation Technology

coupling of EtherCAT junctions
via POF
plastic optical fibre (POF)

100 Mbaud

+60°C
-25°C

In connection with an EK1100 EtherCAT
coupler, the EK1561 single-port POF
branch makes it possible to convert
from 100BASE-TX physics to 100BASE-
FX physics (POF — Plastic Optical Fibre).
Distances of up to 50 m between

two couplers can be bridged using

the EK1561 and the EK1541 EtherCAT
Coupler for POF. Unlike the glass fibre,
the POF fibre is easily wireable in the
field. The Run LED indicates the status
of the EK1561.

1 x Z51090-0008 POF plug

max. 50 m (100BASE-FX)
approx. 1 s

from E-bus

typ. 200 mA

approx. 65 g

-25...460 °C

CE
www.beckhoff.com/EK1561

EtherCAT Terminal
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EK1122, EK1110

EtherCAT junctions and extensions

2-port EtherCAT junction EtherCAT extension

EK1122 EK1110

Technical data
Task within
EtherCAT system
Data transfer rates

conversion of the E-bus signals to 100BASE-TX Ethernet
for extension of the EtherCAT network

coupling of EtherCAT junctions

100 Mbaud

EtherCAT Terminal

w
(=2}

Bus interface

Data transfer medium
Distance between stations
Delay

Power supply

Current consumption E-bus
Weight

Operating temperature
Approvals

Further information

Special couplers

Distinguishing features

+60°C
-25°C

The 2-port EtherCAT junction enables configuration of
EtherCAT star topologies. A modular EtherCAT star can be
realised by using several EK1122 units in a station. Individual
devices or complete EtherCAT strands can be connected at
the junction ports. The EtherCAT junctions are connected via
RJ45 sockets with direct display of link and activity status.

2 x RJ45

Ethernet/EtherCAT cable (min. CAT 5), shielded
100 m (100BASE-TX)

approx. 1 ps

from E-bus

typ. 220 mA

approx. 65 g

-25...+60 °C

CE, UL, Ex

www.beckhoff.com/EK1122

+60°C
-25°C

25¢

Like the E-bus end cap, 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 parameterisa-
tion or configuration tasks are required.

1 x RJ45

Ethernet/EtherCAT cable (min. CAT 5), shielded
100 m (100BASE-TX)

approx. 1 ps

from E-bus

typ. 130 mA

approx. 50 g

-25...+60 °C

CE, UL, Ex

www.beckhoff.com/EK1110

EK1122-0080

Fast Hot Connect, CE

Cordsets and connectors see page [IZZZIN

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



EtherCAT Couplers K-bus

EtherCAT "“Economy plus” Bus Coupler
for up to 64 Bus Terminals
(255 with K-bus extension)

BK11xx, BK1250

EtherCAT “Compact” Bus Coupler
for up to 64 Bus Terminals
(255 with K-bus extension)

EtherCAT " Compact” coupler
between E-bus and K-bus terminals

Technical data

Number of

Bus Terminals

Max. number of
bytes fieldbus
Current supply K-bus

Bus interface

Data transfer rates
Distance between stations
Weight

Operating temperature
Approvals

Further information

BK1120 BK1150 BK1250
64 (255 with K-bus extension)
1,024 byte input and 1,024 byte output
1,750 mA 2,000 mA 500 mA
+60°C +60°C +60°C
-25°C L -l -25°C E -25°C
1S =
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The BK1120 Bus Coupler connects
EtherCAT, the real-time Ethernet
system, with the modular, extend-
able electronic terminal blocks.

A unit consists of a Bus Coupler,
any number (between 1 and 64)

of terminals (255 with K-bus exten-
sion) and one end terminal.

2 x RJ45

100 Mbaud

100 m (100BASE-TX)
approx. 150 g

-25...460 °C

CE, UL, Ex
www.beckhoff.com/BK1120

The BK1150 Bus Coupler connects
EtherCAT to the modular extendable
Bus Terminals (K-bus). A unit consists
of a Bus Coupler, any number of
terminals from 1 to 64 (with K-bus

extension: 255) and a bus end terminal.

The “Compact” Bus Coupler offers
a cost-optimised alternative to the
BK1120 EtherCAT Bus Coupler.

2 x RJ45

100 Mbaud

100 m (100BASE-TX)
approx. 110 g

-25...460 °C

CE, Ex
www.beckhoff.com/BK1150

Cordsets and connectors see page [ZZZIM, Bus Terminals see page [EZZIN

We reserve the right to make technical changes.

BECKHOFF New Automation Technology

The BK1250 is a “Bus Coupler in
terminal housing” for mixed applica-
tion of EtherCAT Terminals (ELxxxx)

and standard Bus Terminals (KLxxxx)

in a bus station. It enables implemen-
tation of compact and cost-effective
control solutions. The wide range of
Bus Terminals can thus be optimally
combined with the communication
speed and large bandwidth of EtherCAT
Terminals. Up to 64 Bus Terminals (with
K-bus extension up to 255) can be con-
nected to a BK1250. The Bus Coupler
recognises the connected Bus Terminals
and automatically allocates them into
the EtherCAT process image.

via E-bus contacts

100 Mbaud E-bus
approx.55g

-25...460 °C

CE, UL, Ex
www.beckhoff.com/BK1250

EtherCAT Terminal
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Bus Couplers EK3100, EK9000

Bus Couplers for EtherCAT Terminals

®
Ethernet
BlUJS

PROFIBUS Bus Coupler Ethernet Bus Coupler
1 EK3100 1 EK9000
Task within coupling of standard digital and analog coupling of standard digital and analog
EtherCAT system EtherCAT Terminals and EtherCAT Box EtherCAT Terminals and EtherCAT Box
modules to PROFIBUS networks modules to Ethernet networks
Number of depending on the process data size
EtherCAT Terminals
Data transfer rates up to 12 Mbaud (automatic detection) 10/100 Mbaud
The EK3100 Bus Coupler converts the telegrams from The EK9000 Bus Coupler converts the telegrams from
PROFIBUS to the E-bus signal representation. The coupler Ethernet to the E-bus signal representation. The coupler
supports the PROFIBUS profile and fits seamlessly into supports the Modbus TCP protocol and fits seamlessly
PROFIBUS networks. into Ethernet networks.
Protocol PROFIBUS DP Modbus TCP, Modbus UDP
Bus interface 1 x D-sub 9-pin socket with shielding 2 x RJ45 (switched)
Type/number of depending on the process data size depending on the process data size
peripheral signals
Power supply 24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %)
Operating temperature 0...+55°C 0...+55°C
Approvals CE, Ex CE, Ex
Further information www.beckhoff.com/EK3100 www.beckhoff.com/EK9000
Cordsets and connectors  see page 77 see page | 444 |
PC Fieldbus Cards FC310x N FCooxx [ 778 |

I For availability status see Beckhoff website at: www.beckhoff.com

BECKHOFF New Automation Technology We reserve the right to make technical changes.



EK9xxx

Bus Couplers

SEercos

®
EtherNet/IP :
the automation bus
PROFINET RT Bus Coupler EtherNet/IP Bus Coupler SERCOS |1l Bus Coupler
EK9300 i EK9500 i EK9700

coupling of standard digital and analog
EtherCAT Terminals and EtherCAT Box
modules to PROFINET RT networks

10/100 Mbaud

The EK9300 Bus Coupler converts the telegrams
from PROFINET RT to the E-bus signal representa-
tion. The coupler supports the PROFINET RT profile
and fits seamlessly into PROFINET RT networks.

PROFINET RT
2 x RJ45 (switched)
depending on the process data size

24V DC (-15 %/+20 %)

coupling of standard digital and analog
EtherCAT Terminals and EtherCAT Box
modules to EtherNet/IP networks

10/100 Mbaud

The EK9500 Bus Coupler converts the telegrams
from EtherNet/IP to the E-bus signal representa-
tion. The coupler supports the EtherNet/IP
profile and fits seamlessly into EtherNet/IP
networks.

EtherNet/IP
2 x RJ45 (switched)
depending on the process data size

24V DC (-15 %/+20 %)

coupling of standard digital and analog
EtherCAT Terminals and EtherCAT Box
modules to SERCOS IIl networks

10/100 Mbaud

EtherCAT Terminal

w
w
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The EK9700 Bus Coupler converts the telegrams
from SERCOS IlI to the E-bus signal representation.
The coupler supports the SERCOS Il profile and
fits seamlessly into SERCOS I1l networks.

SERCOS I 1/0 profile
2 x RJ45 (switched)
depending on the process data size

24V DC (-15 %/+20 %)

0...455°C 0...455°C 0...455°C

CE, Ex CE, Ex CE, Ex

www.beckhoff.com/EK9300 www.beckhoff.com/EK9500 www.beckhoff.com/EK9700

see page 7 see page 7 see page | 444 |
FC90xx [ZE Fcooxx EE FC750x [ 777 |

Embedded PC CX8000 see page [EEERN

We reserve the right to make technical changes.

BECKHOFF New Automation Technology
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EtherCAT | I/0 modules with

100 Mbit communication

The EtherCAT Terminals have a galvanic . E,_ 130.9
isolation between the field level and the
communication level (E-bus). A terminal
is equipped with 1...n input or output
channels. The channels within a terminal
are usually not electrically isolated from

]
T

==

Beckhoff EtherCAT HD Terminals
feature function-dependant
colour-coded LED frames: yellow
for digital inputs, red for digital
outputs, green for analog inputs,
blue for analog outputs.

each other.

The power contacts on the left hand side

Different field level connec-
tion techniques can be used for
EtherCAT Terminals:

— standard terminal point:
0.08...2.5 mm? spring-loaded
technique

— HD EtherCAT Terminal:
0.08...0.75 mm? (with
ferrule); 0.08...1.5 mm?
(single-wire); spring-loaded
technique; direct plug-in
technique

—  D-sub, 9-pin, common for
serial communication or
fieldbus master terminals

— ribbon: especially used in
Asia for digital input/output
channels

—  plug-in wiring level:

ES terminals

(if available) supply the terminals with ! 4]
field voltage. Depending on the terminals N
24V DC, 230 V AC or other voltages are E
transferred. The supply power required is I
listed in the technical data. The maximum e
load of the power contacts is 10 A.
g‘ BECKH
Al 17
OWFC eXtreme Fast Control
Technology
+0°c  Extended operating/
l RS storage temperature
!W,JW Extended mechanical S
259 load a8

Some 2-channel EtherCAT Termi-
nals have a PE power contact,
which can be used for PE distri-
bution by connecting it together
with similar terminals. The EMC
spring contact on the underside
of the terminal only serves to
remove interference /A and
may not be used as a protective
earth .

E Terminals with . -
c calibration certificate

BECKHOFF New Automation Technology

Technical data see page [EFEIN

We reserve the right to make technical changes.
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2-channel terminals

The 2-channel terminals
provide additional power
(+24V DC), ground (0V DC)
and in many cases also PE for
each channel. Connection is
carried out with 3- or 4-wire

connection. connection.

The EtherCAT Terminals offer the possibility
to directly connect many different signals.
No signal converter or additional evalua-
tion device is needed. The direct connection
reduces the costs and simplifies the control
technology. Each EtherCAT Terminal separates
the internal electronics from the connection
level and thus simplifies the creation of volt-
age groups with different voltages. In addi-
tion, interfering voltages on the signal con-
nector lose their adverse effects.

The ELTxxx and EL2xxx EtherCAT Termi-
nals are designed for the processing of digital
or binary signals. Unless otherwise noted,
the High level corresponds to the supply volt-
age, the Low level corresponds to ground.
For negative switching logic it is the other

4-channel terminals

Along with four channels

the 4-channel terminals have
another four connection points
available. These can provide
24V DC or ground. Connec-
tion is carried out with 2-wire

Fani 308 Sazicazing

8-channel terminals

ried out with 1-wire connection.

way around. For both types of logic various
supply voltages are available. 1-, 2-, 3- and
4-wire connections allow the use of EtherCAT
Terminals in almost all applications without
further wiring work.

The EL3xxx and EL4xxx EtherCAT Termi-
nals process analogue signals with 0...10V,
+10V,0...20 mA or 4...20 mA. Also many
other industry-standard voltage and current
signals are supported and pre-processed.

In the EL5xxx and EL6xxx EtherCAT
Terminals other complex signals, such as
encoders, position values and digital inter-
faces, are supported. Some EtherCAT Termi-
nals act as fieldbus masters for subordinate
bus systems. turning the station into a uni-
versal gateway between different systems.

The 8-channel terminals have
one channel per connection point
due to a high packing density.
The power contact of the terminal
will be used as the common refer-
ence potential. Connection is car-
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16-channel terminals

The HD (High Density) housing
allows 16 channels to be accom-
modated on a unit that is only
12 mm wide. The power contact
of the terminal will be used as
the common reference potential.
Connection is carried out with
1-wire connection.

The EL7xxx EtherCAT Terminals offer compact
drive solutions for stepper, DC and servo-
motors.

The EL9xxx system terminals round off
the application of EtherCAT Terminals with
filters, power feed and power supply units.

The XFC terminals are particularly suit-
able for fast, precise sensor detection or
actuator control in the ns range in conjunc-
tion with TwinCAT as real-time environment
and PC-based high-performance control
technology.

Technical data ELxxxx | ESxxxx

Electrical isolation
Operating/storage temperature
Relative humidity

Vibration resistance

Shock resistance

EMC immunity/emission
Protect. class/installation pos.
Pluggable wiring

500V (E-bus/field potential), unless stated otherwise
0...+55 °C/-25...485 °C (extended temperature range: -25...+60 °C/-40...+85 °C)
95 %, no condensation

conforms to EN 60068-2-6: 1 g (extended range: 5 g)
conforms to EN 60068-2-27: 15 g, 11 ms (extended range: 25 g, 6 ms); 1000 shocks per direction, 3 axes
conforms to EN 61000-6-2/EN 61000-6-4

IP 20/variable conforms to EN 60529 (see documentation)
for all ESxxxx terminals

» www.beckhoff.com/EtherCAT-10

We reserve the right to make technical changes.
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Digital input

EL1008, EL1018

Digital input | 24 V DC, positive switching

The digital inputs of a 24 V supply
are among the most used signals.
The EN 61131-2 standard describes
the input characteristic and distin-
guishes three types. Type 1 has a
small input current with low power
dissipation. This input is optimised
for mechanical switches and actively-
switched electronic outputs. Type 2
has a significantly larger input
current and is optimised for 2-wire
sensors with a high quiescent current
consumption. In switched-on state
the current consumption of this input
is high. The related power dissipation
is generally not acceptable. Type 3 is
a combination between type 1, with
low current in switched-on state, and
a satisfactorily high quiescent current
for the majority of modern 2-wire
sensors. The type 3 input can be

used in almost all applications as a
replacement for type 1. The diagram

Type 1
Vin/V

30

25

20 ON

15

10

5

0 OFF
BT In/mA

10 15

Signal voltage “0":-3...5V DC
Signal voltage “1":15...30V DC

Type 3

Vin/V
30

25
20 ON
15
10
5
0 OFF

_3'||||||||||||||||\N/|'nA
10 15

Signal voltage “0": -3...5V DC
Signal voltage “1":11...30 V DC

shows the typical current/voltage
curves of the EtherCAT Terminal
inputs and the allowable range of
conformity in accordance with the
standard.

The input circuits differ in their
filtering functions. The filtering has
the task of suppressing electromag-
netic interference. However, this does
have the drawback of signal deceler-
ation. The filter time of 3 ms is com-
paratively slow, but it can suppress
the bouncing of a mechanical switch
and delivers a stable signal for sim-
ple PLC applications. Filter times of
10 ps are suitable for applications
with shortest possible reaction times
and should be used for mechanical
switches only in a restricted manner.

XFC terminals with a filter time
of << 1 ps are available for partic-
ularly fast signals and exact edge
identification.

Type 2
Vin/V
30
25
20 ON
15
10
5
0 OFF
=3 & Im/mA
0 5 10 15 18 30

Signal voltage “0" -3...5V DC
Signal voltage “1":11...30V DC

Characteristics of the 3 input types
according to EN 61131-2 (24 V DC)

BECKHOFF New Automation Technology

Technical data

Connection technology

Specification

Input filter
Number of inputs

Nominal voltage

Current consumption
power contacts

Current consumption E-bus
Distributed clocks

Special features

Operating temperature
Approvals

Weight

Further information

Special terminals

Distinguishing features

8-channel digital
input terminal, 1-wire,

24V DG, type 1/3
EL1008 | EL1018 |
ES1008 ES1018
1-wire

EN 61131-2, type 1/3

typ.3.0ms | typ. 10 ps

8

+60°C
= -
i-_;
= g
%% folyel
(1]
[} oY
fh 54
=
a6 )

The EL1008 and EL1018
digital input terminals
acquire the binary
control signals from

the process level and
transmit them, in an
electrically isolated
form, to the higher-
level automation unit.

24V DC (-15 %/+20 %)
typ. 2 mA + load

typ. 90 mA

standard input terminals
for fast (filter 10 ps)

or bouncing signals
(filter 3 ms)

-25...460 °C

CE, UL, Ex

approx.55¢
www.beckhoff.com/
EL1008

We reserve the right to make technical changes.



EL10xx, EL18xx

Digital input

16-channel digital 8-channel digital input + 8-channel digital 4-channel digital
input terminal, 1-wire, 8-channel digital output, input terminal, 2-wire, input terminal, 2-wire,
24V DC, type 1/3 1-wire, 24V DC, type 1/3 24V DC, type 1/3 24V DC, type 1/3
EL1809 EL1819 EL1859 EL1808 EL1004 | EL1014 |
ES1004 ES1014
2-wire
typ. 3.0 ms ‘ typ. 10 ps typ. 3.0 ms typ. 3.0 ms typ. 3.0 ms ‘ typ. 10 ps
16 8 inputs + 8 outputs 8 4
| E‘% E l+so°c I B . l+eo°c l+so=c
—] 25°C M 25°C W 259C
1] F 11 =
H W | Y e | e
2l 259 £ Ll _ 254 - 259
is is i B8
- - . s [ioh ]
it 4 - ==
i : i L2 85
T T A= 5z
LS a5l
|=u= |=u= Pl w
e e — : an
A g [ 1)
- i = )
i | | B i L -1

With 16 input channels and only
12 mm width the EL1809 and
EL1819 digital input terminals are
suitable for space-saving control
cabinet installation. Reference
ground for all terminal points is
the 0V power contact. Single wires
can be connected directly without
tools. A screwdriver is required for
disconnection.

The digital EL1859 EtherCAT Termi-
nal combines eight digital inputs and
eight digital outputs in one device.

The EL1808 digital input terminal
acquires the binary control signals
from the process level and transmits
them, in an electrically isolated

form, to the higher-level automation
device. With its 3 ms input filter it is
suitable for identifying slow edges or
bouncing signals, for which multiple
detection is undesirable.

With its 3 ms input filter the
EL1004 is suitable for identifying
slow edges or bouncing signals,
for which multiple detection is
undesirable. The EL1014 is suit-
able for identifying fast signal
edges in the ps range. There is
no electrical isolation between
the channels.

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

typ. 4 mA + load

typ. 15 mA + load

typ. 2 mA + load

typ. 2 mA + load

typ. 130 mA

typ. 100 mA

typ. 90 mA

typ. 100 mA

standard input terminal with high
number of channels for slow or
fast 24V DC edges, direct plug-in

combi EtherCAT Terminal, 8 x output
24V DC, max. output current 0.5 A,
load type: ohmic, inductive, lamp

direct plug-in technique,
2-wire connection

standard input terminals
for 2-wire connection

technique load, reverse voltage protection

-25...460 °C 0...+55°C -25...+60 °C -25...460 °C

CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

approx. 65 g approx. 65 g approx. 60 g approx. 50 g
www.beckhoff.com/EL1809 www.beckhoff.com/EL1859 www.beckhoff.com/EL1808 www.beckhoff.com/EL1004

i EL1004-0020

isolation voltage > 2,500V, CE

I For availability status see Beckhoff website at: www.beckhoff.com/EL1004

We reserve the right to make technical changes.
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Digital input EL10xx

Digital input | 24 V DC, positive switching

2-channel digital 4-channel digital 4-channel digital
input terminal, input terminal, input terminal,
4-wire, 24V DC, 2-wire, 24V DC, 2-wire, 24V DC,
type 1/3 type 2 type 1
Technical data EL1002 | EL1012 | EL1024 | EL1034 |
ES1002 ES1012 ES1024 ES1034
Connection technology 4-wire 2-wire
Specification EN 61131-2, type 1/3 EN 61131-2, type 2 EN 61131-2, type 1
Input filter typ. 3.0 ms typ. 10 ps typ. 3.0 ms typ. 10 ps
Number of inputs 2 4 4
+60°C V"‘J - 1 I"J i~
. 1-25"C I 25 . 25
= = e ?
== W - -
i T TE
- 259 ;e Type2 ;.. o
a8 a8 . a8 o,
BB EE R
s = g = =
G # o Q0 GG Sir i1
B B ity iy
1T ] 14 o
a6k oo | asl 59 a8l o0 —
== m= ==
o} B $4 A= B
Elng BN EE=
i - i L i T
The EL1002 and EL1012 digital input The EL1024 enables the connection The EL1034 enables electrically
terminals acquire the binary control of up to four type 2 24V sensors with isolated and potential-free connection
signals from the process level and high quiescent current consumption. of four digital 24 V signals. A filter time
transmit them, in an electrically isolated | 2-wire connection is possible through of 10 ps enables sampling of fast signal
form, to the higher-level automation the four 24 V connection points. The edges.
unit. input filter is 3 ms, e.g. for bouncing
signals.
Nominal voltage 24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %)
Current consumption typ. 2 mA + load typ. 30 mA + load -
power contacts
Current consumption E-bus  typ. 90 mA typ. 90 mA typ. 90 mA
Distributed clocks - - -
Special features 4-wire connection type 2 4 electrically isolated fast inputs,
potential-free
Operating temperature -25...+60 °C 0...+55°C 0...+55°C
Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 50 g approx. 50 g approx. 50 g
Further information www.beckhoff.com/EL1002 www.beckhoff.com/EL1024 www.beckhoff.com/EL1034

Special terminals
Distinguishing features

BECKHOFF New Automation Technology We reserve the right to make technical changes.



4-channel digital
input terminal,

4-channel digital
input terminal,

16-channel digital
input terminal,

ELTxxx

Digital input

2-channel digital
input terminal,

2-/3-wire, 24V DC, 3-wire, 24V DC, flat-ribbon cable connection, 24V DC, thermistor
type 173 type 13 24V DC, type 1/3

EL1104 | EL1114 | EL1804 EL1814 EL1862 EL1872 EL1382 | ES1382
ES1104 ES1114

2-/3-wire 3-wire flat-ribbon cable 2-wire

EN 61131-2, type 1/3 thermistor PTC

typ. 3.0 ms ‘ typ. 10 ps typ. 3.0 ms typ. 10 ps typ. 3.0 ms typ. 10 ps 30 ms

4 4 16 2

259

=

0

1
-0
$-O

F2s: 238 SaEsagny

-

With 2- or 3-wire connections the
EL1104/EL1114 enables reading of
up to four digital signals. The EL1114
with a 10 ps filter time is a good
choice for fast signal changes with
short cycle times. Reference ground
for all terminal points is the 0V
power contact.

e 1]

ad
15

oo
555
0

The EL1804 and EL1814 digital input
terminals acquire the binary control
signals from the process level and
transmit them, in an electrically
isolated form, to the higher-level
automation device. The EtherCAT
Terminals each contain four chan-
nels, consisting of a signal input,
24V DC and 0 V. The power contacts
are looped through.

(-

259

L.

A 20-pin plug connector with

2.54 mm contact spacing enables
the secure connection of plug con-
nectors using insulation displace-
ment contact, as is usual for ribbon
cables and special round cables.
The required 24 V DC voltage supply
must be input by the ribbon cable
or the terminal points.

P L

0

0

PTC Equivalent circuit
i1 sensor PTC sensor

The digital EL1382 input terminal

analyses the input signal of thermis-

tor sensors with the aid of a current

loop and a voltage of less than 5 V.

It is a monitoring device for the ther-

mal machine protection of PTC sen-

sors, suitable for the direct monitoring

of motors, bearings and equipment.

In the process image, the state of the

sensor is indicated by one bit each.

A further bit reports short circuits or

line interruptions.

— sensor voltage: <5V

— diagnostics: open-circuit: > 8 kQ
short-circuit: < 25 Q

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

24V (-15 %/+20 %)

typ. 2 mA + load typ. 2 mA + load 4 mA from the 24V supply -
(no power contacts)
typ. 90 mA typ. 90 mA typ. 100 mA typ. 120 mA
4 inputs for 2- and 3-wire connection | — also available as negative switching monitoring device for thermal
machine protection
-25...+60 °C 0...+55°C -25...+60 °C 0...+55°C 0...+55°C
CE, UL, Ex CE, UL, Ex CE, UL, Ex CE
approx. 55 g approx. 60 g approx. 50 g approx. 55 g
www.beckhoff.com/EL1104 www.beckhoff.com/EL1804 www.beckhoff.com/EL1862 www.beckhoff.com/EL1382

EL1862-0010

negative switching, see page [IEZTIN

We reserve the right to make technical changes.
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EL1202, EL1252

Digital input

XFC digital input | 24 V DC, positive, fast inputs

XFC — eXtreme Fast Control —
comprises a fast controller, fast
real-time capable communication
and fast, high-precision input/out-
put modules. Based on synchro-
nisation through the distributed
clocks principle, input modules
read their inputs at exactly
defined times. Outputs can be
controlled with nanosecond preci-
sion, irrespective of restrictions
through the bus cycle time or
communication jitter.

The DC devices trigger the
reading of inputs or the activation
of outputs through their local
clocks. This way, a uniform, appli-
cation-wide timebase is formed in
the modules, which makes paral-
lel hardware wiring unnecessary.
Responses with equidistant time
intervals are possible largely inde-
pendent of the bus cycle time.

EtherCAT components
with DC support, such as shaft
encoders, drives or /0 modules,
enable synchronised, time-based
operation for exact control of
the mechanical components.

All EL12xx terminals feature a
fast input circuit, which enables
the signal information from the
field to be transferred to the com-
munication level without delay.

Connection technology
Specification

Input filter
Number of inputs

For further information on XFC

see page [EXTN

Nominal voltage

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks

Internal sampling/
execution

Distributed clock precision
Oversampling/multi-
timestamping factor
Special features

Operating temperature
Approvals

Weight

Further information
Special terminals
Distinguishing features

BECKHOFF New Automation Technology

2-channel digital
input terminal, 24V DC,
4-wire, fast input

2-channel digital
input terminal, 24 V DC,
4-wire, timestamping

Technical data

EL1202 | ES1202

EL1252 | ES1252

4-wire

similar to EN 61131-2, type 3, “0":-3...5V DC, “1":11...30V DC,

typ. 3 mA input current

typ. < 1 ps
2

259

aug ongong il

Ry

2 9

>0 a-'n= >RE>M=;

o>ug

F

DS T

The very fast input circuit enables
sampling of short input pulses, even
with very short EtherCAT cycle times.

24V DC (-15 %/+20 %)
typ. 6 mA + load

typ. 110 mA

yes

10 ns (+ input delay)

<<1ps

DC can be activated, see documentation
0...+55°C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL1202

typ.<1ps

2
E l+60°c
— -25°C
== i
aa 259
.

A&
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e
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The EL1252 allocates a 64-bit
timestamp (1 ns triggering) to each
edge change as a process data.

24V DC (-15 %/+20 %)
typ. 6 mA + load

typ. 110 mA

yes

10 ns (+ input delay)

<<1ps

timestamping, latch last edge
-25...+60 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL1252

EL1252-0050

5V inputs

We reserve the right to make technical changes.



8-channel digital
input terminal, 24V DC,
2-wire, multi-timestamping

EL125x, EL1262

8-channel digital input +
8-channel digital output, 24V DC,
1-wire, multi-timestamping

Digital input

2-channel digital

input terminal, 24V DC,

4-wire, oversampling

of the EL2258 — eight timestamp outputs.

switching tasks.

The ELx258 EtherCAT HD terminals with timestamp technology offer optimised sensor/actuator control
with high channel density and compact design. In contrast to the ELx252 series with a timestamp inter-
val of 1 ns, the EL1258, EL1259 and EL2258 operate with a 10...40 ps interval. They can sample inputs
or issue outputs at these intervals, synchronised through the distributed clocks. The 16-channel digital
EL1259 EtherCAT Terminal combines the functions of the EL1258 — eight timestamp inputs — with those

Multi-timestamping enables up to 10 events per channel to be sampled or output in each EtherCAT
cycle. The outputs feature auto-activation, i.e. they can be re-activated in each cycle. The EL1259, as
a combination of DC-controlled inputs and outputs within a terminal, is particularly suitable for local

EL1258 EL1259 EL1262 | ES1262

2-wire 1-wire 4-wire

typ. < 1 ps typ. < 1 ps typ. < 1 ps

8 8 inputs + 8 outputs 2
RN e 219 p

I3 ([ 4 | el = Yot

Ea 259 ¥ 25¢ L 259

| e o e

- . H H - - -ll Y

- i - af

= -1 ]

ARG is ==

22 s e . .

52 r

-.-' sé 33 E .'. asﬂ 3? ?7 ,,,,,,

- B H -

Lt i) L1 ..

88 &4 -

- ) - ala Q Qi

The EL1262 oversamples both channels with up to

1 Msample/s and transfers the state of the inputs
as a bit datastream collectively to the controller.

This way, even the fastest signals can be acquired.

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

24V DC (-15 %/+20 %)

typ. 6 mA + load

typ. 6 mA + load

typ. 20 mA + load

typ. 110 mA

typ. 90 mA

typ. 70 mA

yes

yes

yes

< 10...40 ps, corresponds to 100...25 k
detectable edges/s, dependent on configuration

< 10...40 ps, corresponds to 100...25 k
detectable edges/s, dependent on configuration

10 ns (+ input delay)

<<1ps

<<1ps

<<1ps

n = integer multiple of the cycle time, 1...10

n = integer multiple of the cycle time, 1...10

n = integer multiple of the cycle time, 1...1,000,
see documentation

multi-timestamping

multi-timestamping, auto activation

oversampling

0...455°C 0...455°C 0...+455°C
CE CE CE, UL, Ex
approx. 55 g approx. 55 g approx. 60 g

www.beckhoff.com/EL1258

www.beckhoff.com/EL1259

www.beckhoff.com/EL1262

EL1262-0050

5V inputs

We reserve the right to make technical changes.
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Digital input

EL10xx, EL18xx

Digital input | 24 V DC, negative switching

Technical data

Connection technology

Specification

Input filter

Number of inputs

Nominal voltage
Current consumption
power contacts
Current consumption
E-bus

Distributed clocks
Special features
Operating temperature
Approvals

Weight

Further information

8-channel digital
input terminal,
1-wire, 24V DC,
negative switching

16-channel digital
input terminal,
1-wire, 24V DC,
negative switching

4-channel digital
input terminal,
2-wire, 24V DC,
negative switching

16-channel digital
input terminal,
flat-ribbon, 24V DC,
negative switching

EL1088 | EL1098 | EL1889 EL1084 | EL1094 | EL1862-0010
ES1088 ES1098 ES1084 ES1094
1-wire 2-wire flat-ribbon cable
negative switching “0": 18...30V DC, “1":0...7 V DC, typ. 3 mA input current
typ. 3.0 ms typ. 10 ps typ. 3.0 ms typ. 3.0 ms typ. 10 ps typ. 3.0 ms
8 16 4 16
[ EIRE +60°
e - o 5
= 25¢g ! - - 259
. W i =
- Ed ol -
3] e 259 L}
as o T a8
== gs =
a8 53 L 1]
o m— o
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The EL terminals of the EL108x and EL109x series and the EL1889 and EL1862-0010 interpret input signals with negative
logic: 0V signal level means logic “1". The rated voltage level is read as logic “0". Versions with 10 ps input filter are
available for sampling fast input edges. The slow 3 ms filter enables logging of bouncing contacts or slowly rising signal edges.
The 4-channel versions enable 2-wire connection. In the ribbon version the 0V and 24 V rails are available for 3-wire connec-
tion. In all cases, a power supply with 24 V DC rated voltage is required for operation.
In the EL1862-0010 a 20-pole pin contact strip with a 2.54 mm contact spacing with locking enables safe connection of
plug connectors with insulation displacement.

24V DC (-15 %/+20 %)
typ. 25 mA

typ. 90 mA

0...+55°C

CE, UL, Ex

approx. 50 g
www.beckhoff.com/EL1088

BECKHOFF New Automation Technology

24V DC (-15 %/+20 %)
typ. 35 mA

typ. 110 mA

-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL1889

24V DC (-15 %/+20 %)
typ. 20 mA

typ. 90 mA

2-wire connection
0...+55°C

CE, UL, Ex

approx. 50 g
www.beckhoff.com/EL1084

24V DC (-15 %/+20 %)
typ. 35 mA

typ. 100 mA

0...+55°C

CE, UL, Ex

approx. 50 g
www.beckhoff.com/EL1862

We reserve the right to make technical changes.



Digital input | 5 V...230 V

Technical data

Connection technology

Specification

Input filter
Number of inputs

Nominal voltage
Current consumption
power contacts

Current consumption E-bus

Distributed clocks
Electrical isolation

Special features

Operating temperature

Approvals
Weight
Further information

EL11xx, EL17xx

Digital input

4-channel 4-channel 4-channel dig- | 2-channel digital 2-channel digital 2-channel digital

digital input digital input ital input termi- | input terminal, input terminal, input terminal,

terminal, 2-/3- | terminal, 2-/3- | nal, 2-/3-wire, 4-wire, type 1, 4-wire, type 1, 2-wire, type 1,

wire, 5V DC wire, 12V DC type 1,48V DC | 120V AC/DC 120/230 V AC 120/230V AC

EL1124 | EL1144 | EL1134 | i EL1712] i EL1702| i EL1722|

ES1124 ES1144 ES1134 ES1712 ES1702 ES1722

2-/3-wire 4-wire 2-wire

“0":<0.8VDC, “0":<2.4VDC, EN61131-2, "0":<40V, “0":<40V,

“1":>24VDC, "1":>85VDC,| typel “1":80...140V, “1":79...260V,

typ. 50 pA input current input current “1": input current “1": > 3 mA, typ. 6 mA
“1":typ. 3mA >3 mA, typ. 6 mA

typ. 0.05 ps typ. 10 ps typ. 10 ps typ. 10 ms typ. 10 ms typ. 10 ms

4 4 4 2 2 2

+5V

+12V
+48V

F3ad 228 Samangiuny

The digital EL11x4 input terminals are suitable

for reading logical signals based on direct current:
EL1124 (5V DC), EL1144 (12 V DC) and EL1134

(48 V DC). The EL9505 power supply terminals (5 V DC,
for EL1124) and EL9512 (12 V DC, for EL1144) are
available for feeding in the supply voltage at the
power contacts. The EL9190 potential supply terminal
in conjunction with an external 48 V DC power supply
unit can be used for supplying the EL1134.

5VDC

typ. 14 mA +
load

typ. 90 mA
500V (E-bus/
field potential)

fast CMOS
input
0...+55°C
CE, UL, Ex
approx. 55 g
www.beckhoff.
com/EL1124

12V DC

typ. 14 mA +
load

typ. 90 mA

500V (E-bus/
field potential)

0...+55°C

CE, UL, Ex

approx. 55 g
www.beckhoff.
com/EL1144

48V DC

typ. 10 mA +
load

typ. 90 mA
500V (E-bus/
field potential)

0...455°C
CE, UL, Ex
approx. 55 g
www.beckhoff.
com/EL1134

I For availability status see Beckhoff website at: www.beckhoff.com/EL1712

We reserve the right to make technical changes.
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+120V

AC/IDC

+120/

230 VAC

The EL17x2 digital input terminals are suitable for recording logic
signals = 120 V. The EL1712 is suitable for both DC and AC voltages
and can therefore be used in the voltage range 120 V AC/DC. Using
the EL1702 and EL1722, logic signals can be recorded on a 120 or
230V AC basis. The EL1722 is suitable for the construction of indi-
vidual potential groups, since it has no power contacts.

120 V AC/DC

typ. 110 mA
500V (E-bus/
mains voltage);
3,750 VAC, 1 min.
also suitable

for 120V DC
0...+55°C

CE

approx. 60 g
www.beckhoff.com/
EL1712

120/230 V AC

typ. 110 mA

500V (E-bus/
mains voltage);
3,750 VAC, 1 min.

0...+55°C
CE
approx. 60 g

www.beckhoff.com/

EL1702

120/230 V AC

typ. 110 mA
500V (E-bus/
mains voltage);
3,750V AC, 1 min.
no power
contacts
0...+55°C

CE

approx. 60 g
www.beckhoff.com/
EL1722
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Digital input EL1502, EL1512

Digital input | 24 V DC, counter

Pulses often need to be captured in technical 2-channel digital
control applications. This can be done with input terminal, 24V DC,
fast inputs such as EL1202 and a central 100 kHz, counter

pulse counter. If the pulse length is the order
of magnitude of the control cycle time or less,

2-channel digital
input terminal, 24 V DC,

EL1512 | ES1512

the controller cannot record these signals EL1502 | ES1502

correctly any more. Pre-processing counter

terminals can then be used to count the Connection technology 1 x up/down counter,

number and direction of the pulses, which 2 x up or down counter

enables the controller to determine reli- Specification EN 61131-2, type 1,
"0":<5VDC,

able values. The counter is adapted to the

individual requirements, such as up/down “1":> 15V DC, typ. 5 mA

counter or Gate/Latch-controlled, by fieldbus “60°C
parameterisation. With a counting depth of g l.zsec
32 bit any overflow can be controlled reliably, =]
even at high frequencies. H zus gU
As a multi-functional EtherCAT Terminal AR e
the EL1502 supports the following operating .= ool || cate
modes: E‘a oo
— 1 x 32 bit up/down counter (the counting BN ]
direction is specified via the input) EEE
— 1 x32 bit gated counter (the counter is =240
enabled via the input) -
— 2 x 32 bit up or down counter uﬂmﬁ oG o
(no direction detection) : L

The EtherCAT Terminal can switch its outputs

depending on the counter values. The EL1502

d.evice s-upports the distributed clocks func- counting tasks such as dis-

tion. This enables the counter value to be tributed clocks, fast counting

read at highly constant intervals. frequency and switchable
The EL1512 was developed for price- outputs.

sensitive applications and has limitations in

terms of speed and functionality.

The EL1502 supports numer-
ous functions for demanding

Nominal voltage 24V DC (-15 %/+20 %)

Current consumption typ. 14 mA + load

power contacts

Current consumption typ. 130 mA

E-bus

Distributed clocks yes

Electrical isolation 500 V (E-bus/field potential)

Counting frequency max. 100 kHz

Max. output current 24V/0.5 A (short-circuit-
proof) per channel

Counter depth 32 bit

Special features set counters, switch outputs

Operating temperature -25...460 °C

Approvals CE, UL, Ex

Weight approx. 50 g

Further information www.beckhoff.com/EL1502

BECKHOFF New Automation Technology
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10 ps input filter

+60°C
-25°C

259

The EL1512 is suitable
for slow, simple and
unidirectional counting
tasks with two channels.

24V DC (-15 %/+20 %)
typ. 14 mA + load

500 V (E-bus/field potential)

www.beckhoff.com/EL1512

We reserve the right to make technical changes.



Digital input | 24 V DC, TwinSAFE

Technical data

Connection technology

Safety standard

Number of inputs

Protocol

Nominal voltage

Current consumption
power contacts

Current consumption E-bus
Response time

Fault response time
Permitted degree

of contamination

Climate class EN 60721-3-3
Installation position
Special features
Operating/storage
temperature

EMC immunity/emission
Vibration/shock resistance
Approvals

Weight

Protection class

Further information

8-channel digital
input terminal,
TwinSAFE, 24 V DC

EL1908, EL1904

Digital input

4-channel digital
input terminal,
TwinSAFE, 24V DC

i EL1908

EL1904

1-12-wire

DIN EN 1SO 13849-1:2008 (Cat 4, PL e) and IEC 61508:2010 (SIL 3)

o

=
2

2
2
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The EL1908 Safety EtherCAT Terminal
has eight fail-safe inputs.

TwinSAFE/Safety over EtherCAT
24V DC (-15 %/+20 %)
see documentation

approx. 200 mA

typ. 4 ms (read input/write to E-bus)
< watchdog time (parameterisable)
2

3K3

horizontal

8 safe inputs

0...+55 °C/-40...+70 °C

conforms to EN 61000-6-2/EN 61000-6-4
conforms to EN 60068-2-6/EN 60068-2-27
in preparation (CE, UL, Ex, TOV SUD)
approx. 50 g

IP 20

www.beckhoff.com/EL1908

E~Y

3 3Be Smacma e
T
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The EL1904 Safety EtherCAT Terminal
has four fail-safe inputs.

f

TwinSAFE/Safety over EtherCAT
24V DC (-15 %/+20 %)
see documentation

approx. 200 mA

typ. 4 ms (read input/write to E-bus)
< watchdog time (parameterisable)
2

3K3

horizontal

4 safe inputs

-25...+55 °C/-40...+70 °C

conforms to EN 61000-6-2/EN 61000-6-4
conforms to EN 60068-2-6/EN 60068-2-27
CE, UL, Ex, TOV SUD

approx. 50 g

IP 20

www.beckhoff.com/EL1904

For TwinSAFE products and further information on the TwinSAFE technology see page [T

I For availability status see Beckhoff website at: www.beckhoff.com/EL1908

BECKHOFF New Automation Technology

We reserve the right to make technical changes.
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Digital output

Digital output | 24 V DC,

Many actuators are driven or controlled
with 24V DC. The EtherCAT Terminals of the
“positive switching” category switch all output
channels to 24V DC, so all connected actuators
are hard-wired to ground (0 V). The output of
an EtherCAT Terminal can be considered as a
functional 24 V DC relay contact. The output
circuit offers further functions such as short-
circuit-current limitation, short-circuit switch-
off and the rapid depletion of inductive energy
from the coil.

The most common output circuit deliv-
ers a maximum continuous current of 0.5 A.
Special output terminals are available for higher
currents. Any type of load (ohmic, capacitive,
inductive) can be connected to an output ter-
minal. As lamp and capacitive loads are critical
due to their high starting currents, they are
limited by the output circuits of the EtherCAT
Terminals. This ensures that the upstream
circuit-breaker is not triggered. Inductive loads
are problematic at switch-off, as high induction
voltages develop if the current is interrupted
too fast. An integrated freewheeling diode pre-
vents this voltage peak. However, the current is
reduced so slowly that it leads to faults in many
technical control applications. For example,
a valve remains open for many milliseconds.
The EtherCAT Terminals represent a compromise
between prevention of overvoltage and rapid
switch-off. They suppress the induction voltage
to about 24V DC and realise switch-off times
which approximately correspond to the switch-
on time of the coil.

In the case of short-circuit, the output circuit
limits the current and prevents the activation
of the upstream circuit-breaker. The EtherCAT
Terminal maintains this current until important
self-heating and finally switches off. After the
circuit has cooled, it switches back on. The out-
put signal is driven in time until the output of
the controller is switched off or the short-circuit
is rectified. The clock frequency depends on the
ambient temperature and the load of the other
terminal channels. The overload protection of
the output is also realised by thermal switch-off.

BECKHOFF New Automation Technology

Connection technology

Load type

Max. output current

Switching times

Number of outputs

Nominal voltage
Current consumption
power contacts
Current consumption
E-bus

Distributed clocks
Breaking energy
Reverse voltage protection
Short circuit current
Operating temperature
Approvals

Weight

Further information

W >amangllig

positive switching

2-channel digital
output terminal,
4-wire, 24V DC,
0.5A

4-wire

ohmic, inductive, lamp load

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Torr: 300 ps

2

+60°C
-25°C

>m
on

i

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 100 mA

< 150 mJ/channel

yes

-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2002

4-channel digital
output terminal,
2-wire, 24V DC,
05A

Technical data

2-wire

0.5 A (short-circuit-proof)

per channel
typ. Ton: 60 ps,
typ. Torr: 300 ps
4
d +60°C
- I
W
am 259
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The digital EL2004 EtherCAT
Terminal is suitable for the
connection of four 2-wire
actuators.

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 100 mA

< 150 mJ/channel

yes

typ.<2A

-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2004

We reserve the right to make technical changes.



8-channel digital
output terminal,
1-wire, 24V DC,
05A

1-wire

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Torr: 300 ps

8
J B +60°C
- T

W

-] 25¢
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8-channel standard output
terminal for 1-wire con-
nection; output signalling
through LED

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 110 mA

< 150 mJ/channel

yes

typ.<2A

-25...+60 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2008

8-channel digital
output terminal,
2-wire, 24V DC,
0.5A

2-wire

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Torr: 300 pis

8
] +60°C
.... -25°C
I . 254
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The EL2808 High Density

EtherCAT Terminal contains
eight outputs for the con-
nection of 2-wire actuators
and thus allows a very high
packing density.

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 110 mA

< 150 mJ/channel

yes

typ.<2A

-25...460 °C

CE, UL, Ex

approx. 65 g
www.beckhoff.com/EL2808

We reserve the right to make technical changes.

16-channel digital
output terminal,
1-wire, 24V DC,
05A

1-wire

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,
typ. Torr: 300 ps
16

16-channel standard output
terminal for 1-wire con-
nection; output signalling
through LED

24V DC (-15 %/+20 %)
typ. 35 mA + load

typ. 140 mA

< 150 mJ/channel

yes

typ.<2A

-25...460 °C

CE, UL, Ex

approx. 70 g
www.beckhoff.com/EL2809

16-channel digital
output terminal,
flat-ribbon cable
connection, 24V DC

flat-ribbon cable

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Torr: 300 ps

16

259

24V DC (-15 %/+20 %)
typ. 25 mA + load

(no power contacts)
typ. 130 mA

< 150 mJ/channel

yes

typ.<2A

0...+55°C

CE, UL

approx. 55 g
www.beckhoff.com/EL2872

Digital output

16-channel digital
output terminal,
D-sub, 24V DC

D-sub

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Torr: 300 ps

16

Plug X2 is included in
the scope of supply.

24V DC (-15 %/+20 %)
X2: typ. 25 mA + load

typ. 115 mA

< 150 mJ/channel

yes

typ.<2A

0...455°C

CE

approx. 90 g
www.beckhoff.com/EM2042

BECKHOFF New Automation Technology
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Digital output

Digital output | 24 V DC, positive switching

Technical data

Connection technology

Load type

Max. output current

Switching times

Number of outputs

Nominal voltage

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks
Breaking energy

Reverse voltage protection
Short circuit current
Special features

Operating temperature
Approvals

Weight

Further information
Special terminals
Distinguishing features

8-channel digital input +
8-channel digital output,
1-wire, 24V DC, 0.5 A

1-wire

ohmic, inductive, lamp load

0.5 A (short-circuit-proof)
per channel

typ. Ton: 60 ps,

typ. Tore: 300 ps

8 outputs + 8 inputs

= 1L

Combi EtherCAT Terminal with
8 digital inputs and outputs in
HD direct plug-in technique and
1-wire connection

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 110 mA

< 150 mJ/channel

yes

typ.<2A

combi EtherCAT Terminal,
8 x input 24V DC

- input filter: 3 ms

- type:1/3

0...+55°C

CE, UL, Ex

approx. 65 g
www.beckhoff.com/EL1859

BECKHOFF New Automation Technology

16-channel digital
output terminal,
1-wire, 24V DC,

0.5 A, with diagnostics

0.5 A (short-circuit-proof)
per channel

typ. Ton: 50 ps,

typ. Torr: 100 ps

i 259

1 w81 el
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16-channel output terminal
with diagnostics

24V DC (-15 %/+20 %)
typ. 50 mA + load

typ. 90 mA

< 150 mJ/channel

yes

<typ.TA

diagnostics via process data
and LED: overtemperature,
PowerfFail, short circuit

(per channel)

0...+55°C

CE

approx. 70 g
www.beckhoff.com/EL2819

§ Sagansllig

2-channel digital
output terminal,
4-wire, 24V DC,
2 A (+ diagnostics)

4-wire

2.0 A (short-circuit-proof)
per channel

typ. Ton: 40 ps,

typ. Torr: 200 ps

2

+60°C
-25°C

25¢

>n
ep

Bbad

29

24V DC (-15 %/+20 %)
typ. 9 mA + load

typ. 100 mA

< 1.7 Jichannel

yes

typ. < 70A

-25...+60 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2022

F3us

4-channel digital
output terminal,
2-wire, 24V DC,
2A

2-wire

2.0 A (short-circuit-proof)
per channel

typ. Ton: 40 ps,

typ. Torr: 200 ps

E~N

i

+60°C
-25°C

25¢

g SME>MEy
ang ongangil
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Direct 2-wire connection
of 4 actuators

24V DC (-15 %/+20 %)
typ. 13 mA + load

typ. 120 mA

< 1.7 Jichannel

yes

typ. <70 A

-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2024

nominal volt. 12V DC [EEEIN

We reserve the right to make technical changes.



8-channel digital
output terminal,
2-wire, 24V DC,
2A

2A(310A)

typ. Ton: 60 ps,
typ. Torr: 250 ps
8

N
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The EL2828 High Density EtherCAT
Terminal contains eight outputs for
the connection of 2-wire actuators
and thus allows a very high packing
density.

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 110 mA

< 1.2 Jichannel

yes

<40 A typ.

-25...+60 °C

CE

approx. 70 g
www.beckhoff.com/EL2828

We reserve the right to make technical changes.

2-channel digital
output terminal,
4-wire, 24V DC,
2 A (+ diagnostics)

4-wire

2.0 A (short-circuit-proof)
per channel

typ. Ton: 40 ps,

typ. Torr: 200 ps

N

+60°C
-25°C

25¢

T

0

& >0

>ag >m
>m
L

Dby

0

L]
g

= 1 ]

The EL2032 has diagnostics for
short circuit and open circuit.

24V DC (-15 %/+20 %)
typ. 13 mA + load

typ. 100 mA

< 1.7 Jichannel

yes

typ. < 70A

especially suitable for loads
with high input current

-25...+60 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2032

e

4-channel digital
output terminal,
2-wire, 24V DC,
2 A, with diagnostics

2-wire

2.0 A (short-circuit-proof)
per channel, with diagnostics
typ. Ton: 40 ps,

typ. Torr: 200 ps

4

+60°C
-25°C

Il

25¢g

2 9
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Direct 2-wire connection of
4 actuators with diagnostics
over EtherCAT

24V DC (-15 %/+20 %)
typ. 14 mA + load

typ. 120 mA

< 1.7 Jichannel

yes

typ.<70A

diagnostics: short circuit
and open circuit

-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL2034

Digital output

2-channel digital
output terminal,
3-wire, 24V DC,
2x4A1Xx8A

3-wire

4.0 A (short-circuit-proof) per
channel, 8 A for parallel connection
typ. Ton: 40 ps,

typ. Torr: 200 ps

N

259

8A

L

BEad
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The EL2042 can supply up to
8 A output current if the outputs
are connected in parallel.

24V DC (-15 %/+20 %)
typ. 15 mA + load

typ. 120 mA

< 1.7 Jichannel

yes

typ. < 70A

0...455°C

CE

approx. 55 g
www.beckhoff.com/EL2042

BECKHOFF New Automation Technology
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Digital output

XFC digital output | 24 V DC, positive switching

XFC — eXtreme Fast Control — comprises a
fast controller, fast real-time capable com-
munication and fast, high-precision input/
output modules. Based on synchronisation
through the distributed clocks principle, input
modules read their inputs at exactly defined
times. Outputs can be controlled with nano-
second precision, irrespective of restrictions
through the bus cycle time or communication
jitter. Further information on XFC see pages
[ 298 QUGN 346 |

EtherCAT components with DC sup-
port, such as shaft encoders, drives or I/0
modules, enable synchronised, time-based
operation for exact control of the mechanical
components. All EL12xx terminals feature a
fast input circuit, which enables the signal
information from the field to be transferred
to the communication level without delay.
The EL22xx XFC output terminals connect
their outputs correspondingly fast and with
distributed clock accuracy.

With overexcitation, the EL2212 supports
the particularly fast switching of inductive
loads, such as valves. A supply of 24...72V
is connected to the power contacts and
passed through to the load when switched
on. After an adjustable waiting period
the terminal begins to control the current
channel-wise in order to protect the load.
The switching event is precisely position-
able by the timestamping functionality.

The switch-off process is also accelerated
considerably by the pole reversal of the
voltage.

The ELx258 and EL1259 EtherCAT HD
terminals with multi-timestamping technol-
ogy offer optimised sensor/actuator control
with high channel density and compact
design. In contrast to the ELx252 series with
a timestamp per PLC cycle and a time resolu-
tion of 1 ns, the EL1258, EL1259 and EL2258
operate with up to 10 timestamps per PLC
cycle and thus a 10...40 ps time interval.
They can sample inputs or issue outputs at
these intervals, synchronised through the
distributed clocks.

BECKHOFF New Automation Technology

Connection technology
Load type
Max. output current

Switching times

Number of outputs

Nominal voltage

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks

Output stage

Internal sampling/
execution

Distributed clock precision
Oversampling/multi-
timestamping factor
Breaking energy

Reverse voltage protection
Short circuit current
Special features

Operating temperature
Approvals

Weight

Further information

e E

>lg >
g >N

2-channel digital

output terminal, 4-wire,
24V DC, Ton/Torr 1 Hs,
push-pull outputs, tri-state

4-wire

ohmic, inductive, lamp load
0.5 A (short-circuit-proof in

push operation) per channel

typ. Ton: < 1 ps,
typ. Torr: < 1 pis

N

LT

L

F

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 130 mA

— (EL2202-0100 yes)
push-pull, high-ohmic

<< 1ps

< 150 mJ/channel

yes

typ. < 1.5A

can be converted to DC version
EL2202-0100, outputs connect-
able in high-resistance mode
0...455°C

CE, Ex

approx. 55 g
www.beckhoff.com/EL2202

Glg SBE >Ez>Ns

¥

2-channel digital

output terminal, 4-wire,
24...72V DC, with multi-
timestamping, overexcitation

Technical data

inductive > 1 mH

peak current: max. 10 A per
channel, holding current:
0.2...2.5 A per channel
without distributed clocks:
Ton/Tore typ. 20 ps, with distrib-
uted clocks: Ton/Tors typ. < 1 s
via internal compensation

2

;

[

LT

>l ong >0

24...72V DC (-15 %/+0 %)
load-dependent

typ. 120 mA

yes

full bridge (push-pull)

10 ns

<< 1ps

load-dependent

12 A typ.

Multi-timestamping, current-
controlled outputs can be con-
nected in high-resistance mode.
0...+455°C

CE

approx. 50 g
www.beckhoff.com/EL2212

We reserve the right to make technical changes.



2-channel digital

output terminal, 4-wire,
with timestamping,
push-pull outputs, tri-state

8-channel digital input +
8-channel digital output, 1-wire,
24V DC, multi-timestamping

1-wire

8-channel digital
output terminal, 2-wire,
with multi-timestamping

2-wire

Digital output

2-channel digital
output terminal, 4-wire,
with oversampling,
push-pull outputs

4-wire

ohmic, inductive, lamp load

0.5 A (short-circuit-proof)
per channel

0.5 A (short-circuit-proof)
per channel

0.5 A (short-circuit-proof)
per channel

0.5 A (short-circuit-proof in push
operation) per channel

typ. Ton: < 1 ps,
typ. Torr: < 1 pis

typ. Ton: < 1 s,
typ. Torr: < 1 ps

typ. Ton: < 1 s,
typ. Torr: < 1 ps

typ. Ton: < 1 ps,
typ. Torr: < 1 pis

N

8 outputs + 8 inputs

<]

N
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24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %) 24V DC (-15 %/+20 %)
typ. 30 mA + load typ. 6 mA + load typ. 30 mA + load typ. 35 mA + load
typ. 130 mA typ. 90 mA typ. 130 mA typ. 70 mA
yes yes yes yes
push-pull push push push-pull
10 ns < 10...40 ps, corresponds to < 10...40 ps, corresponds to 10 ns
100...25 k detectable edges/s, 100...25 k detectable edges/s,
dependent on configuration dependent on configuration
<<1ps <<1ps <<1ps <<1ps

n = integer multiple of
the cycle time, 1...10

n = integer multiple of
the cycle time, 1...10

n = integer multiple of
the cycle time, 1...1,000

< 150 mJ/channel

< 150 mJ/channel

< 150 mJ/channel

< 150 mJ/channel

yes

yes

yes

yes

typ. < 1.5A

<typ. 1A

<typ. 1A

typ. < 1.5A

Timestamping, outputs can be
connected in high-resistance mode,
short-circuit-proof.

multi-timestamping,
auto activation

multi-timestamping,
auto activation, further information
see page (=LY

up to 1,000 x oversampling

0...+55°C 0...+55°C 0...+55°C 0...+55°C

CE, Ex CE CE CE, Ex

approx. 60 g approx. 55 g approx. 55 g approx. 60 g
www.beckhoff.com/EL2252 www.beckhoff.com/EL1259 www.beckhoff.com/EL2258 www.beckhoff.com/EL2262

We reserve the right to make technical changes.
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Digital output

Digital output | 24 V DC, negative switching

Technical data

Connection technology

Load type

Max. output current

Switching times

Number of outputs

Nominal voltage

Current consumption
power contacts

Current consumption E-bus
Distributed clocks
Breaking energy

Reverse voltage protection
Short circuit current
Operating temperature
Approvals

Weight

Further information

8-channel digital
output terminal,
1-wire, 24V DC,
0.5A

1-wire

ohmic, inductive, lamp load

0.5 A (short-circuit-proof)

per channel

Ton: 50 ps,

Torr: 200 ps

8

L I+
] 25¢g
E_=}

LI A

=F .

& e
-

68 13 -n
W

mm

adl 55w
wm

-

BH 54 1+
ey

The negative switching
EL2088 digital output

terminal is suitable for
the connection of eight
actuators using 1-wire
connection technology.

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 110 mA

< 100 mJ/channel

yes

typ. < 7A

0...+55°C

CE, UL, Ex

approx. 70 g
www.beckhoff.com/EL2088

BECKHOFF New Automation Technology

16-channel digital
output terminal,
1-wire, 24V DC,
05A

0.5 A (short-circuit-proof)
per channel

Ton: 50 ps,

Torr: 200 ps

16

The negative switching
EL2889 digital output
terminal offers terminal
points for 16 actuators
using 1-wire connection
technology and thus a
very high packing density.

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 140 mA

< 100 mJ/channel

yes

typ. < 7A

-25...460 °C

CE, UL, Ex

approx. 70 g
www.beckhoff.com/EL2889

3y 2um smmayE

4-channel digital
output terminal,
2-wire, 24V DC,
0.5A

2-wire

0.5 A (short-circuit-proof)
per channel

Ton: 50 ps,

Torr: 200 ps

E~Y

i

2 9

0

The negative switching
EL2084 digital output
terminal offers four outputs
and additionally provides
24V DC for each channel.

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 100 mA

< 100 mJ/channel

yes

typ.<7A

0...+55°C

CE, UL, Ex

approx. 70 g
www.beckhoff.com/EL2084

16-channel digital

output terminal,

flat-ribbon cable connection,
24V DC, 0.5A

flat-ribbon cable

0.5 A (short-circuit-proof)
per channel

Ton: 50 ps,

Tore: 200 us

259

A 20-pin plug connector with
2.54 mm contact spacing
enables the secure connec-
tion of plug connectors using
insulation displacement
contact, as is usual for rib-
bon cables and special round
cables. The required 24V DC
voltage supply must be input
by the ribbon cable or the
terminal points 1 and 2.

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 130 mA

< 150 mJ/channel

yes

typ. < 7A

0...+55°C

CE, UL

approx. 55 g
www.beckhoff.com/EL2872

We reserve the right to make technical changes.



Digital output

Digital output | 5/12 V DC, positive switching

Technical data

Connection technology

Load type

Max. output current

Switching times

Number of outputs

Nominal voltage

Current consumption
power contacts

Current consumption E-bus
Distributed clocks

Peak current

Isolation voltage
(channel/channel)
On-resistance

Breaking energy

Reverse voltage protection
Short circuit current
Special features
Operating temperature
Approvals

Weight

Further information

4 E L

4-channel digital
output terminal,
2-/3-wire, 5V DC,
20 mA

2-/3-wire
ohmic, lamp load

+20 mA (short-circuit-proof) per channel,
type CMOS output/push-pull
typ. Ton: < 1 s,

typ. Tore: < 1 s
4

259

+5V o

o>ng
o

rea

The EL2124 is suitable for particularly fast switching of 5V
signals in push-pull mode. A 5V supply is required via the
power contacts, e.g. via a EL9505 power supply terminal.

5VDC
typ. 12 mA + load

typ. 130 mA

no data

no data

typ. < 50 A
fast 5V output

0...455°C

CE, UL, Ex

approx. 70 g
www.beckhoff.com/EL2124

We reserve the right to make technical changes.

4-channel digital
output terminal,
2-wire, 12V DC,
2A

2-wire
ohmic, inductive, lamp load
2.0 A (short-circuit-proof) per channel

typ. Ton: 40 ps,
typ. Tore: 200 ps

4
'mm (-
T 259
%
L
Ll ] © o
= o
aﬁ 12V 1? ?5
==
A Al
==
)

The 12V EL2024-0010 version is particularly suitable
for automotive and building applications.

12V DC (-15 %/+20 %)
typ. 13 mA + load

typ. 120 mA

no data

no data

< 1.7 Jichannel

yes

typ. < 70A

for automotive applications
0...+55°C

CE

approx. 55 g
www.beckhoff.com/EL2024

BECKHOFF New Automation Technology
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Digital output

Digital output | 30 V AC/DC, positive switching

The EL2784, EL2788, EL2794 and EL2798
digital output terminals each provide
four (EL27x4) or eight (EL27x8) switches,
which can be used like a relay contact for
AC/DC voltages. The EL2784 and EL2788

In the KL2794 and KL2798, the power

contacts are passed directly to the circuit Connection technology
without connection.
The electronic switch in the EtherCAT Load type
Terminal is implemented by efficient MOSFET
transistors with a low switch-on resistance. Max. output current

The electronics are virtually wear-free.
The switch itself is not short-circuit-proof,
but can conduct a high current with its high
pulse current capability long enough, until Number of outputs
the circuit-breaker switches off. It behaves
like a robust relay contact.
Inductive loads can be switched directly,
without further safety measures. The circuit
switches relatively slowly and prevents high
peak voltages. No break sparks are created
in the terminal and thus no electromagnetic
interference pulse.

Switching times

Nominal voltage
Current consumption
power contacts
Current consumption
E-bus

Distributed clocks
Peak current
Isolation voltage
(channel/channel)
On-resistance
Breaking energy

Reverse voltage protection

Short circuit current
Special features

Operating temperature

Approvals
Weight
Further information

3nd 2um SEmeneyE
()

4-channel digital
output terminal,
2-wire, 30 VAC/DC,
2A

2-wire

AC/DC loads
2A

Ton: typ. 1.8 ms,

Torr: typ. 30 ms
4 x make contacts

4 electronic switches on the power contact

0...30 VAC/DC (only ohmic load: 0...48 V DC)

typ. 140 mA

5A (100 ms), <50 A (10 ms)

typ. 0.03 Q
no data

not short-circuit-proof, see peak current
substitute for relay contacts

0...455°C

CE

approx. 70 g
www.beckhoff.com/EL2784

I For availability status see Beckhoff website at: www.beckhoff.com

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



4-channel digital
output terminal,
2-wire, 30 VAC/DC,
2 A, potential-free

8-channel digital
output terminal,
2-wire, 30 VAC/DC,
2A

Digital output

8-channel digital
output terminal,
2-wire, 30 VAC/DC,
2 A, potential-free

2A

Ton: typ. 1.8 ms,
Torr: typ. 30 ms
4 x make contacts

-

25¢9
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¥

4 potential-free electronic switches

0...30 VAC/DC (only ohmic load: 0...48 V DC)

typ. 140 mA

5A (100 ms), <50 A (10 ms)
<200V

typ. 0.03 Q

no data

not short-circuit-proof, see peak current
substitute for relay contacts, potential-free
0...455°C

CE

approx. 70 g

www.beckhoff.com/EL2794

We reserve the right to make technical changes.

2A

Ton: typ. 1.8 ms,
Torr: typ. 30 ms
8 x make contacts

B
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8 electronic switches on the power contact

0...30 VAC/DC (only ohmic load: 0...48 V DC)

typ. 140 mA

5A (100 ms), <50 A (10 ms)

typ. 0.03 Q

no data

not short-circuit-proof, see peak current
substitute for relay contacts
0...455°C

CE

approx. 70 g
www.beckhoff.com/EL2788

2A

Ton: typ. 1.8 ms,
Torr: typ. 30 ms
8 x make contacts

s
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8 potential-free electronic switches

0...30 VAC/DC (only ohmic load: 0...48 V DC)

typ. 140 mA

5A (100 ms), <50 A (10 ms)
<200V

typ. 0.03 Q

no data

not short-circuit-proof, see peak current
substitute for relay contacts; potential-free
0...455°C

CE

approx. 70 g

www.beckhoff.com/EL2798

BECKHOFF New Automation Technology

EtherCAT Terminal

w
(=]

1



EtherCAT Terminal

(2]
N

Digital output

Digital output | 24 V DC, pulse train/frequency output

The output terminals of the series EL252x-

xxxx issue a configurable pulse sequence

via their outputs. The operating mode is

individually configurable for each channel.

These operating modes are available:

- frequency modulation on the individual
channels (A- and B-channel)

— pulse direction setting

— incremental encoders

Pulse rate and frequency are specified by

the controller via a 16-bit value. Distributed

clock synchronisation enables the output to

be synchronised with other EtherCAT slaves.
The EL2521-xxxx is a single-channel

output terminal with two differential outputs

and two digital inputs that are transferred

into the process image. The two RS422-

Operation mode  Clockwise

Frequency A
modulation

Reverse

compatible differential outputs of the
EL2521-0000 are supplied (electrically
isolated) from the E-bus. In contrast, in the
EL2521-0024 and EL2521-0025 the two
output channels are designed as potential-
free FET switches and have to be supplied
externally. Moreover, in the EL2521-0025
the outputs switch to negative potential.
Another available version is the EL2521-0124
with a 24V latch input and an automatically
switching 24 V output (Capture/Compare).
In this way, the EtherCAT Terminal can auto-
matically switch the output at a specifiable
step number, for example for controlling an
external device at a required position, inde-
pendent of the bus cycle. The 100 mA switch
output is short-circuit-proof.

g 0 1111

Pulse/ A
direction

signals

Incremental A

- U
|

c*

JITUD)

REiEl
L
|

*only for EL2522

Frequency pulse patterns

BECKHOFF New Automation Technology

The EL2522 is the two-channel version of

the EL2521-0000 with the same functionality.
In addition, in single-channel mode it offers
the option to control three output channels
in an ABC encoder simulation.

We reserve the right to make technical changes.



Technical data

Connection technology

Load type

Max. output current

Number of outputs

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks

Input specification

Output specification

Base frequency
Resolution

Step size
Short circuit current
Special features

Operating temperature
Approvals

Weight

Further information
Special terminals
Distinguishing features

ShE >Ny >Eg>n ‘u
;FGIE %= sagongili]

1-channel pulse train
output terminal, 2 x RS422

pulse train (frequency output)
ohmic, min. 220 Q
RS422 specification, 50 mA

1 channel (2 differential outputs A, B)

il

259

typ. 280 mA (load-dependent)
yes

24V DC

RS422, differential

0...500 kHz, 50 kHz default
max. 15 bit (16 bit + sign)

10 mHz

short-circuit-proof

different modes, ramp function,
travel distance control

0...+55°C

CE, UL, Ex

approx. 50 g
www.beckhoff.com/EL2521

pulse train output, 24 V version,
negative switching

We reserve the right to make technical changes.
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1-channel pulse train
output terminal, 2 x 24V DC

ohmic, inductive

5...24VDC 1A

1 channel (2 outputs A, B)

>
Bon

load

typ. 280 mA (load-dependent)
yes

24V DC

5...24VDC

0...500 kHz, 50 kHz default
max. 15 bit (16 bit + sign)

10 mHz
different modes, ramp function,
travel distance control

0...455°C

CE, Ex

approx. 50 g
www.beckhoff.com/EL2521

259

24V version with Capture/Compare

input/output

Digital output

Incremental encoder
simulation terminal
(pulse train)

ohmic, min. 220 Q
RS422 specification, 50 mA

2 channel A/B, 1 channel A/B/C
(4 differential outputs)

259

1 ch.
ABC

A
s

r—c

typ. 50 mA (load-dependent)

typ. 120 mA

yes

RS422, differential, 50 mA,

min. 220 Q load

0...4 MHz, 50 kHz default

16 bit (incl. sign, scaled via

the set frequency range)

min. 10 ns (internal)
short-circuit-proof

operating modes as with EL2521,
ABC incremental encoder simulation
including interfacing with TwinCAT NC
0...+55 °C

CE

approx. 50 g
www.beckhoff.com/EL2522

BECKHOFF New Automation Technology
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Digital output

Digital output | PIWM up to 24/50 V DC, current control

EtherCAT Terminals with PWM output are
used to control variable actuators such as
valves, solenoid coils, lamps, heating ele-
ments and rotary magnets. To this end, the
base frequency can be set via the process
data (EL2502) or through parameterisation.
The EL25xx PWM terminals deal with deter-
mining switching times, thus taking a load
off the central controller.

The EL2502 modulates its 24 V outputs
independently in terms of frequency and
pulse width based on the process data speci-
fication. The output stage is protected against
overload and short circuit.

In contrast to the EL2502, which is an
uncontrolled actuator and operates based
on a specified duty factor, the EL2535 and
EL2545 measure the actual current at an
inductive load and regulate it through the
duty factor based on the actual rated current
specification. They also monitor overload and
short circuit. Moreover, stored characteristic
valve curves can be retrieved. The PWM
frequency can be set separately for the
two channels. Two digital 24 V inputs can
be read via the process data. The EL2545 has
a larger output stage and a 24 V incremental
encoder unit. It can be used as a single- or
two-encoder unit with up to 400,000 incre-
ments/second. In addition, a latch function
and a reset function are available via the
two digital inputs.

The EL2595 also enables connection of
non-inductive loads and is particularly suit-
able for precisely timed pulse operation of
LEDs, e.g. for camera lighting. In addition,
the EL2595 enables continuous lighting with
real-time diagnostics. Internally the EL2595
features a PWM stage, which is smoothed
and filtered towards the output. This means
that in practice almost a DC output voltage
is available.

BECKHOFF New Automation Technology

Connection technology

Load type

Max. output current

Number of outputs

Nominal voltage
Current consumption
power contacts
Current consumption
E-bus

Distributed clocks
PWM clock frequency
Duty factor
Resolution

Reverse voltage protection

Short circuit current
Special features

Operating temperature
Approvals

Weight

Further information
Special terminals
Distinguishing features

P33 230 3aE3aamg

2-channel pulse width
output terminal, 24 V DC,
05A

Technical data

PWM output, push-pull outputs

ohmic, inductive, lamp load

0.5 A (short-circuit-proof) per channel

N

259

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 150 mA

20 Hz...20 kHz, 250 Hz default

0...100 % (Ton > 750 ns, Tor > 500 ns)

10 bit

yes

typ. < 1.5A

separate frequency can be set for each channel

0...455°C

CE, UL, Ex

approx. 50 g
www.beckhoff.com/EL2502

We reserve the right to make technical changes.



2-channel pulse width
current terminal, 24 V DC,
1 A, current-controlled

2-channel pulse width
current terminal, 50 V DC,
3.5 A, current-controlled,
with incremental encoder

Digital output

1-channel LED constant
current terminal, 2-wire,
adjustable

ohmic, inductive > 1 mH

1A

N

38 230 2au3eEm

24V DC (-15 %/+20 %)
typ. 30 mA + load

typ. 110 mA

25 kHz default

0...100 % (current-controlled)
10 bit

yes

typ.<2A

2 digital 24V inputs

0...455°C

CE

approx. 50 g
www.beckhoff.com/EL2535

output 50 mA typ.2A

259
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4

inductive

3.5 A (short-circuit-proof, thermal overload-proof)
per channel

N

¥

£l
=
- B R

8...50V DC
typ. 50 mA + load

typ. 180 mA

yes
25 kHz default

0...100 % (current-controlled)

12 bit

yes

typ.<5A

with encoder 5...24V, 5 mA, single-ended,
max. 100 kHz (400,000 increments/s)

0...455°C

CE

approx. 50 g
www.beckhoff.com/EL2545

I For availability status see Beckhoff website at: www.beckhoff.com/EL2545

We reserve the right to make technical changes.

2-wire
ohmic

700 mA steady load (short-circuit-proof)

—_

B259 .
el
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2...48V DC (controlled automatically)
typ. 20 mA + load

typ. 130 mA

yes

typ. Ton: < 1 pis, typ. Tore: < 1 ps

optional automatic operation in case of
communication interruption, extensive real-time
diagnostics, external trigger input

0...+55 °C

CE

approx. 55 g

www.beckhoff.com/EL2595

BECKHOFF New Automation Technology

EtherCAT Terminal

w
(=2}

5



EtherCAT Terminal

(=)
[~}

Digital output

Digital output | Relay outputs up to 230 V AC

The EtherCAT Terminals switch a
relay as a function of a bit in the
process image. The relays com-
pletely isolate the current flow
by a mechanical contact; there

is no residual current through
the open contact. The EtherCAT
Terminals are not equipped with
a protective circuit, so as not

to allow for residual current by
parallel switched components.
The relay contacts differ in their
contact material. Signal contacts
also switch small voltages and
currents; large current here leads
to a change in the contact char-
acteristics. Power contacts can
also switch large loads. However,
an oxide layer on the power
contacts prevents safe contact
for small voltages below 1V DC.
The contacts of the small-signal
relays in the EL2612 and EL2614
are specially coated, so that they
can switch small loads reliably.
Should this coating become
damaged through overload
caused by high switching cur-
rents, only larger loads can be
handled thereafter.

Switching on is accompanied
by a bouncing: the electrical con-
nection is initially switched on
and off briefly, until the contact
is securely in its closed location.
With an inductive load (coil) this
behaviour leads to a spark and

to corresponding electromag-
netic radiation. Capacitive loads
create a short-circuit for a brief
period of time. This can — partic-
ularly with alternating voltages —
lead to such high switch-on cur-
rents at switch-on under peak
value that the bouncing contact
is burned shut. A capacitive load
can also be electronic devices,
which are typically equipped
with a rectifier in the input and
a relatively large smoothing
capacitor. Electronic ballast is
especially critical for fluorescent
lamps. The maximum switch-on
currents of the devices are gen-
erally specified in the technical
data.

The relay is switched off
through opening of a mechanical
contact. An arc burns for a short
moment and warms the con-
tact. For an inductive load (coil)
a large part of the magnetic
energy stored in the coil is addi-
tionally released as heat at the
contact. This load on the contact
determines the service life of the
relay and is called the electrical
service life. The mechanical serv-
ice life is defined as the number
of switching operations without
current flow through the contact.

BECKHOFF New Automation Technology

Connection technology

Load type

Number of outputs

Nominal voltage

Current consumption
power contacts

Current consumption E-bus
Distributed clocks

Ohmic switching current
Inductive switching
current

Switching current max.

Operat. cycles mech. (min.)
Operat. cycles electr. (min.)
Switching frequency max.
Lamp test,

electronic ballast
Minimum permitted load

Special features
Operating temperature
Approvals

Weight

Further information

e e —
-J a-‘uf;asnﬁ.“l!I

2-channel relay
output terminal,
230V AC/30V DC

Technical data

relay output

ohmic, inductive, lamp load

2 x make contacts
for power contact

= ] ]
=

29

>Ny on
g

¥

230V AC/30V DC

typ. 170 mA

5AAC/DC
2 AAC/IDC

2x107
1x10° (5A/30V DC)

4x58W

10mAat5VDC

1-wire connection possible
0...455°C

CE, UL

approx. 50 g
www.beckhoff.com/EL2602

We reserve the right to make technical changes.



2-channel relay
output terminal,
230V AC/30V DC

2 x make contacts

5 Sacang

&
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e
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F

230V AC/30V DC

typ. 170 mA

5AAC/DC
2 AAC/DC

2x 10
1x10° (5A/30V DC)

4x58W

10mAat5VDC

0...+55°C

CE, UL

approx. 50 g
www.beckhoff.com/EL2622

We reserve the right to make technical changes.

ooy 220 SRacacmin

2-channel relay
output terminal,
230V AC, 300V DC

2 x change-over

230V AC (max. switching voltage
250V AC/300V DC)
— (no power contacts)

180 mA

1AAC/1TADCat40V DC; 0.15A at
300V DC (UL: max. 230 VAC, 1 A)

5 x 10° (180 switching cycles/minute)
1 x10° (1 A/250 V AC ohmic load)
6/min. (at rated load)

100 mA (12 V DC)

reverse switching realisable
0...455°C

CE

approx. 55 g
www.beckhoff.com/EL2652

2-channel relay
output terminal,
125V AC/30V DC

ohmic

2 x change-over

Soma il

5 >l
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F

125V AC/30V DC

typ. 150 mA
0.5AAC/2ADC
no data

1x108
2x10° (1 A30V DC)

10 pA at 10 mV DC with
intact contact coating
signal relay

0...+55°C

CE, UL

approx. 50 g
www.beckhoff.com/EL2612

Digital output

4-channel relay
output terminal,
125V AC/30V DC

4 x make contacts

125V AC/30V DC

typ. 200 mA
0.5AAC/2ADC
no data

1x108
2x10° (1 A/30V DC)

10 pA at 10 mV DC with
intact contact coating
0...+55°C

CE

approx. 50 g
www.beckhoff.com/EL2624

BECKHOFF New Automation Technology
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Digital output

Digital output | Triac outputs up to 230 V AC

In applications with particularly
frequent switching operations
the service life of a mechanical
relay is potentially very short.
An electronic switch in the form
of triacs and Mosfet transistors
is an almost wear-free replace-
ment.

A triac is a robust switch
and will only be used as a zero
crossing switch in the EtherCAT
Terminals. Switch-on only occurs
in zero crossing voltage and
switch-off only in zero cross-
ing current. Inductive loads are
therefore switched off without
overvoltage. The disadvantage
of a Triac is a relatively high volt-
age drop in switched-on state,
which leads to a higher power
dissipation compared to a relay
contact. An essential protective
circuit leads to a leakage current
in switched-off state. The out-
put is not safely isolated from
the mains. Triacs need a mini-
mum load so that they remain
switched-on, and a minimum
voltage for error-free zero cross-
ing detection.

When fusing EtherCAT
Terminals from the triac family it
should be noted that electronic
switches cannot withstand high
short-circuit currents. The fuses
which are used should at least
be fast-acting (characteristic: F)
with low rated/reference current.

BECKHOFF New Automation Technology
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Technical data

Connection technology

Load type

Max. output current

Switching times

Number of outputs

Nominal voltage

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks
Frequency range

Surge voltage protection
Peak current

Leakage current

Switch-off time
Maximum residual
voltage

Special features

Operating temperature
Approvals

Weight

Further information

j <

2-channel triac
output terminal,
up to 230 VAC

triac output, 2-wire

ohmic, inductive

05A 1A (0.5Aif both
outputs are on)

in zero crossing,
0.1...10 ms

2 x make contacts 2 x make contacts,
mutually locked

2 Sac>ma

=] |
= |
—

29

DY

12...230VAC

typ. 120 mA

47...63 Hz

>275V

40A (16 ms), 1.5A (30 s)
typ. 0.8 mA,

max. 1.5 mA (OFF state)
12

1.5V (60 mA...1A),
150 Q (< 60 mA)
suitable for conventional
blind motors

0...+55°C

CE

approx. 55 g

www.beckhoff.com/ | www.beckhoff.com/
EL2712 EL2722

For availability status see Beckhoff website at: www.beckhoff.com/EL2712

| SR

Faal

2-channel triac
output terminal,

up to 230 VAC,
no power contacts

05A

in zero crossing,

0.1...10 ms

2 x make contacts
(without power contacts),
mutually locked

=i 1
Q!E
[¢]
o

12...230VAC

typ. 120 mA

47...63 Hz

>275V

40A (16 ms), 1.5A (30 s)
typ. 0.8 mA,

max. 1.5 mA (OFF state)
T2

1.5V (60 mA...1A),

150 Q (< 60 mA)
suitable for conventional
blind motors

0...+55°C

CE

approx. 55 g
www.beckhoff.com/
EL2732

We reserve the right to make technical changes.



Digital output | 24 V DC, TwinSAFE

Technical data
Connection technology
Safety standard

Max. output current

Number of outputs

Protocol

Nominal voltage

Current consum. pow. cont.
Current consumption E-bus
Fault response time
Permitted degree

of contamination

Climate class

EN 60721-3-3

Installation position
Special features
Operating/storage
temperature

EMC immunity/emission
Vibration/shock resistance
Approvals

Weight

Protection class

Further information

4-channel digital
output terminal,
TwinSAFE, 24 V DC

1-12-wire

2-channel digital
output terminal,
TwinSAFE, 24V DC

1-wire

DIN EN ISO 13849-1:2008 (Cat 4, PL e) and IEC 61508:2010 (SIL 3)

0.5 A (per channel), min. 20 mA
(with active current measurement)
4

&
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The EL2904 Safety EtherCAT
Terminal has four outputs.

NECRED

>W
0

ﬂ

F3i
| 3

TwinSAFE/Safety over EtherCAT
24V DC (-15 %/+20 %)
load-dependent

approx. 221 mA

< watchdog time (parameterisable)
2

3K3

horizontal
4 safe outputs
-25...+55 °C/-40...+70 °C

conforms to EN 61000-6-2/EN 61000-6-4
conforms to EN 60068-2-6/EN 60068-2-27
CE, UL, Ex, TOV SUD

approx. 90 g

IP20

www.beckhoff.com/EL2904

2.3 A (per channel)
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The EL2902 Safety EtherCAT
Terminal has two outputs.

TwinSAFE/Safety over EtherCAT
24V DC (-15 %/+20 %)
load-dependent

approx. 221 mA

< watchdog time (parameterisable)
2

3K3

horizontal
2 safe outputs
0...+55 °C/-40...+70 °C

conforms to EN 61000-6-2/EN 61000-6-4
conforms to EN 60068-2-6/EN 60068-2-27
in preparation (CE, UL, Ex, TOV SUD)
approx. 90 g

IP 20

www.beckhoff.com/EL2902

For TwinSAFE products and further information on the TwinSAFE technology see page [EITM

I For availability status see Beckhoff website at: www.beckhoff.com

We reserve the right to make technical changes.

F3m a4 S,

Digital output

Potential power supply terminal,

TwinSAFE, 24V DC, 10 A

1-/2-wire and/or via power contacts

—_

u aEsE s

38

J

The EL2901 Safety EtherCAT
Terminal switches the power
contacts on two channels.

TwinSAFE/Safety over EtherCAT
24V DC (-15 %/+20 %)
load-dependent

approx. 221 mA

< watchdog time (parameterisable)
2

3K3

horizontal
safe power supply
0...+55 °C/-40...+70 °C

conforms to EN 61000-6-2/EN 61000-6-4
conforms to EN 60068-2-6/EN 60068-2-27
in preparation (CE, UL, Ex, TOV SUD)
approx. 90 g

IP 20

www.beckhoff.com/EL2901

BECKHOFF New Automation Technology
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Analog input

Analog input | -10...+10 V, 12 bit, single-ended

The EL3xxx EtherCAT Terminals read analog
signal voltages in the common standard sig-
nal range of -10...+10V,0...10V, 0...20 mA
and 4...20 mA. Within the EtherCAT Terminal
the field side is electrically isolated from the
E-bus and enables interconnection to form
potential groups as required. The 1-chan-

nel terminals are available for applications

in which each signal must be completely
electrically isolated. An additional electrically
isolated 24 V DC supply can be created by
the application of the EL9560 power supply
terminal (24 V DC/24 V DC).

The analog input EtherCAT Terminals
differ in their different resolutions of the ana-
log/digital conversion, conversion speed and
accuracy. For 1- and 2-channel terminals 1-,
2-, 3- and 4-wire connections are available
for the sensors. 4-channel EtherCAT Terminals
can only be used with 1- and 2-wire connec-
tions.

The input circuit of the EtherCAT Termi-
nals differs between single-ended and dif-
ferential inputs. A single-ended input expects
a signal with a fixed reference to ground.

In practice, single-ended is easily to be wired
using single-wire connection. The differential
input measures the difference between both
inputs +l and -I. A superposition within the
common-mode area (common-mode voltage)
has no effect on the measuring result. For
measurement two conductors should always
be connected; in the case of single-wire con-
nection input -1 can be connected to ground.

The product range is rounded off by fur-
ther special input voltages and covers a wide
field of application for the processing of ana-
log signals. By the expansion of power supply
terminals well-stabilised auxiliary voltages
from 5 to 15V can be generated.

BECKHOFF New Automation Technology

Signal voltage

1-channel analog
input terminal,
-10...+10V, 12 bit,
single-ended

Technical data

-10...+10V

Resolution

12 bit (16 bit presentation, incl. sign)

Technology

single-ended

Conversion time

0.625 ms default setting, configurable

Number of inputs

1 (single-ended)

PF2a8 230 SRR Rl

+60°C
-25°C

25¢
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The EL3001 analog input terminal is characterised
by its fine granularity and electrical isolation.

Dielectric strength max. 30V
Current consumption -

power contacts

Current consumption E-bus  typ. 130 mA
Distributed clocks -

Internal resistance > 130 k2
Input filter limit frequency 1 kHz

Measuring error

< +0.3 % (relative to full scale value)

Special features

standard and compact process image, switchable

measuring data representation, activatable FIR/IIR
filters, limit value monitoring, overload display in

the process data

Operating temperature -25...+60 °C

Approvals CE, UL, Ex

Weight approx. 70 g

Further information www.beckhoff.com/EL3001

We reserve the right to make technical changes.



2-channel analog
input terminal,
-10...+10V, 12 bit,
single-ended

4-channel analog
input terminal,
-10...+10V, 12 bit,
single-ended

Analog input

8-channel analog

input terminal,

-10...+10VV, 12 bit,
single-ended

single-ended

single-ended

single-ended

0.625 ms default setting, configurable

0.625 ms default setting, configurable

1.25 ms default setting, configurable

2 (single-ended)

4 (single-ended)

8 (single-ended)

+60°C
-25°C

25¢

The EL3002 analog input terminal combines
two analog inputs with a common internal
ground potential in one housing.

+60°C
-25°C
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The four single-ended inputs of the EL3004
have a common reference ground that is fed
out. A 2-wire connection is thus possible.
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With eight input channels, the EL3008 is particu-
larly suitable for space-saving installation in the
control cabinet. The common reference ground is
the 0V power contact. A 0V distribution terminal,
e.g. EL9187 or EL9189, must be added for a 2-wire
connection.

max. 30V max. 30V max. 30V
typ. 130 mA typ. 130 mA typ. 130 mA
> 130 kQ > 130 kQ > 130 kQ
1 kHz 1 kHz 1 kHz

< £0.3 % (relative to full scale value)

< £0.3 % (relative to full scale value)

< £0.3 % (relative to full scale value)

standard and compact process image, switchable
measuring data representation, activatable FIR/IIR
filters, limit value monitoring, overload display in
the process data

standard and compact process image, switchable
measuring data representation, activatable FIR/IIR
filters, limit value monitoring, overload display in
the process data

standard and compact process image, switchable
measuring data representation, activatable FIR/IIR
filters, limit value monitoring, overload display in
the process data

-25...460 °C -25...4+60 °C -25...460 °C

CE, UL, Ex CE, UL, Ex CE, UL, Ex

approx. 70 g approx. 70 g approx. 70 g
www.beckhoff.com/EL3002 www.beckhoff.com/EL3004 www.beckhoff.com/EL3008

We reserve the right to make technical changes.
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Analog input

Analog input | -10...+10 V, 16 bit, differential input

Technical data

1-channel analog
input terminal,
-10...+10V, 16 bit,
differential input

2-channel analog
input terminal,
-10...+10V, 16 bit,
differential input

4-channel analog
input terminal,
-10...+10V, 16 bit,
differential input

Signal voltage

-10...+10V

Resolution 16 bit (incl. sign)

Technology differential input differential input differential input
Conversion time ~ 40 ps ~ 60 ps (fast mode ~ 40 ps) ~ 100 ps
Number of inputs 1 (differential) 2 (differential) 4 (differential)

EtherCAT Terminal
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The EL310x analog input terminals measure input voltages from -10 to +10 V with 16-bit resolution. The significantly faster
conversion time and support for distributed clocks enable use in time-critical applications and set them apart from the EL30xx

series. The differential inputs of the EL3102/EL3104 have the same reference ground.

Common-mode 35V max. 35V max. 35V max.
voltage U

Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 170 mA typ. 130 mA
E-bus

Distributed clocks yes yes yes
Oversampling factor - - -
Distributed clock precision << 1 ps <<1ys <<1ys
Input signal bandwidth - - -
Internal resistance > 200 kQ > 200 kQ > 200 kQ
Input filter limit frequency 5 kHz 5 kHz 5 kHz

Measuring error

< £0.3 % (relative to full scale value)

< £0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features

standard and compact process image,
switchable measuring data represen-
tation, activatable FIR/IR filters, limit
value monitoring

standard and compact process image,
switchable measuring data represen-
tation, activatable FIR/IIR filters, limit
value monitoring

standard and compact process image,
switchable measuring data represen-
tation, activatable FIR/IIR filters, limit
value monitoring

Operating temperature -25...+60 °C -25...+60 °C -25...460 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 65 g

Further information www.beckhoff.com/EL3101 www.beckhoff.com/EL3102 www.beckhoff.com/EL3104

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog input

Analog input | Oversampling, precision measurement

2-channel analog input
terminal, -10...+10V,
16 bit, oversampling,
differential input

2-channel analog
input terminal,
+200 mV, differen-
tial input, 24 bit

2-channel analog
input term., -75....
+75 mV, 24 bit,
differential input

2-channel analog input
terminal, -10...+10V,
24 bit, differential input

Technical data

Signal voltage

-10...+10V

-10...+10V,-5...+5V,-2.5...42.5V, -200...4200 mV -75...+75 mV

-1.25...+1.25V (parameterisable)

Resolution

16 bit (incl. sign)

24 bit (incl. sign)

Technology

differential input, oversampling

differential input

Conversion time

~ 10 ps per sample

20 ms default setting, 1...400 ms configurable

Number of inputs

2 (differential)

2 (differential)

F2mE 2w 2nzenspe

MHrC

+60°C
-25°C
% 259
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The 10V signals are sampled with

an adjustable integral multiple (over-
sampling factor: n) of the bus cycle
time (n microcycles for each bus cycle).
For each microcycle a process data
block is generated and transferred
collectively during the next bus cycle.

Foam 2nE 3a3n e

Ol L0V Ol Ul
5V +200 mV +75mV
225V (3
+1.25V

The EL3602 terminal is a precise measuring device with 24-bit resolution and a
common ground potential for both differential inputs. Shielded connecting cables,
secure shield and earth connections and a controlled ambient temperature are
necessary in order to obtain precise results. The EL9195 shield terminal is to be
placed adjacently if necessary.

Common-mode voltage Um 35V max. 35V max.

Current consum. pow. cont. — -

Current consumption E-bus  typ. 200 mA typ. 190 mA

Distributed clocks yes -

Oversampling factor n=1...100 select. (max. 100 ksamples/s) | —

Distributed clock precision << 1 ps -

Input signal bandwidth 0...30 kHz recommended -

Internal resistance > 200 kQ > 200 kQ

Input filter limit frequency 30 kHz 3 kHz 3 kHz ‘ 10 kHz

Measuring error

<+0.3% up to 10 Hz
(relative to full scale value)

< +0.01 % at 25 °C, < +0.05 % at 25 °C,
50 Hz filter (relative to full scale value) 50 Hz filter (relative to full scale value)

Special features

oversampling

various filter times, limit value monitoring, high precision

Operating temperature -25...+60 °C -25...+60 °C | 0...455°C | 0...455°C
Approvals CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL3702 www.beckhoff.com/EL3602

Special terminals
Distinguishing features

with calibration certificate

Further information on XFC see page [EEIIN

We reserve the right to make technical changes.

I For availability status see Beckhoff website at: www.beckhoff.com/EL3602

BECKHOFF New Automation Technology
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Analog input

Analog input | 0...10 V/30 V, 12 bit, single-ended

Technical data

1-channel analog
input terminal,
0...10V, 12 bit,
single-ended

2-channel analog
input terminal,
0...10V, 12 bit,
single-ended

4-channel analog
input terminal,
0...10V, 12 bit,
single-ended

8-channel analog
input terminal,
0...10V, 12 bit,
single-ended

2-channel analog
input terminal,
0...30V, 12 bit,
single-ended

EtherCAT Terminal

Signal voltage 0...10V 0...30V

Resolution 12 bit (16 bit presentation, incl. sign)

Technology single-ended single-ended single-ended single-ended single-ended

Conversion time 0.625 ms default 0.625 ms default 0.625 ms default 1.25 ms default 0.625 ms default
setting, configurable setting, configurable setting, configurable setting, configurable setting, configurable

Number of inputs 1 (single-ended) 2 (single-ended) 4 (single-ended) 8 (single-ended) 2 (single-ended)
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Dielectric strength max. 30V max. 30V max. 30V max. 30V max. 30V
Current consumption - - - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA typ. 130 mA typ. 130 mA
E-bus

Distributed clocks - - — - -

Internal resistance > 130 kQ > 130 kQ > 130 kQ > 130 kQ > 130 k@
Input filter limit frequency 1 kHz 1 kHz 1 kHz 1 kHz 1 kHz

Measuring error

< £0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< 20.3 % (relative
to full scale value)

Special features

activatable FIR/IIR
filters, limit value

activatable FIR/IIR
filters, limit value

activatable FIR/IIR
filters, limit value

activatable FIR/IIR
filters, limit value

activatable FIR/IIR
filters, limit value

monitoring monitoring monitoring monitoring monitoring
Operating temperature -25...+60 °C -25...+60 °C -25...+60 °C -25...+60 °C 0...+55°C
Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, Ex
Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g approx. 60 g
Further information www.beckhoff.com/ www.beckhoff.com/ www.beckhoff.com/ www.beckhoff.com/ www.beckhoff.com/
EL3061 EL3062 EL3064 EL3068 EL3062

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog input | 0...10 V, 16 bit, single-ended

Technical data

Signal voltage

1-channel analog
input terminal,
0...10V, 16 bit,
single-ended

0...10V

2-channel analog
input terminal,
0...10V, 16 bit,
single-ended

Analog input

4-channel analog
input terminal,
0...10V, 16 bit,
single-ended

Resolution 16 bit (incl. sign)
Technology single-ended single-ended single-ended
Conversion time ~35ps ~50ps ~ 100 ps

Number of inputs

1 (single-ended)

2 (single-ended)

4 (single-ended)

F228 270 SaEonEmny
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The EL316x analog input terminals measure input voltages from 0 to 10 V with 16-bit resolution. The significantly faster
conversion time and support for distributed clocks enable use in time-critical applications and set them apart from the EL30xx
series. The inputs have a common reference potential and display overrange and limit evaluation via the process data.

Dielectric strength max. 30V max. 30V max. 30V
Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA
E-bus

Distributed clocks yes yes yes
Internal resistance > 200 kQ > 200 kQ > 200 kQ
Input filter limit frequency 5 kHz 5 kHz 5 kHz

Measuring error

< £0.3 % (relative to full scale value)

< £0.3 % (relative to full scale value)

< £0.3 % (relative to full scale value)

Special features

standard and compact process image,
activatable FIR/IIR filters, limit value

standard and compact process image,
activatable FIR/IIR filters, limit value

standard and compact process image,
activatable FIR/IIR filters, limit value

monitoring monitoring monitoring
Operating temperature 0...+55°C 0...+55°C 0...455 °C
Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 60 g approx. 60 g approx. 65 g
Further information www.beckhoff.com/EL3161 www.beckhoff.com/EL3162 www.beckhoff.com/EL3164

We reserve the right to make technical changes.
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Analog input

Analog input | 0...20 mA, 12 bit, single-ended

8-channel analog
input terminal,
0...20 mA, 12 bit,
single-ended

4-channel analog
input terminal,
0...20 mA, 12 bit,
single-ended

2-channel analog
input terminal,
0...20 mA, 12 bit,
single-ended

1-channel analog
input terminal,
0...20 mA, 12 bit,
single-ended

Technical data

Signal voltage 0...20 mA

Resolution 12 bit (16 bit presentation, incl. sign)
Technology single-ended single-ended single-ended single-ended

E Conversion time 0.625 ms default setting, 0.625 ms default setting, 0.625 ms default setting, 1.25 ms default setting,

'{5 configurable configurable configurable configurable

g Number of inputs 1 (single-ended) 2 (single-ended) 4 (single-ended) 8 (single-ended)
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The EL304x analog input terminals have a common reference potential. This reference potential is connected to the
0V power contact in the EL3041, EL3042 and EL3048. Overcurrent is displayed not only in the process image, but also
by an error LED for each channel.

Dielectric strength max. 30V max. 30V max. 30V max. 30 V
Current consumption - - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA typ. 130 mA

E-bus
Distributed clocks
Internal resistance

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

Input filter limit frequency

1 kHz

1 kHz

1 kHz

1 kHz

Measuring error

< £0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< 0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

Special features

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

Operating temperature

-25...+60 °C

-25...460 °C

-25...+60 °C

-25...460 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g
Further information www.beckhoff.com/EL3041 www.beckhoff.com/EL3042 www.beckhoff.com/EL3044 www.beckhoff.com/EL3048

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog input

Analog input | 0...20 mA, 12 bit, differential input

Technical data

Signal voltage

1-channel analog
input terminal,
0...20 mA, 12 bit,
differential input

0...20mA

2-channel analog
input terminal,
0...20 mA, 12 bit,
differential input

4-channel analog
input terminal,
0...20 mA, 12 bit,
differential input

Resolution

12 bit (16 bit presentation, incl. sign)

Technology

differential input

differential input

differential input

Conversion time

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

Number of inputs

1 (differential)

2 (differential)

4 (differential)
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The differential inputs of the EL301x series measure the current between input and output as a floating current
measurement. Overcurrent is displayed not only in the process image, but also by an error LED for each channel.

Common-mode 10V max. 10V max. 10V max.
voltage U

Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA

E-bus

Distributed clocks

Internal resistance

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

Input filter limit frequency

1 kHz

1 kHz

1 kHz

Measuring error

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features

activatable FIR/IIR filters,
limit value monitoring

activatable FIR/IIR filters,
limit value monitoring

activatable FIR/IIR filters,
limit value monitoring

Operating temperature -25...460 °C -25...+60 °C -25...460 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 55 g approx. 55 g approx. 55 g

Further information www.beckhoff.com/EL3011 www.beckhoff.com/EL3012 www.beckhoff.com/EL3014

We reserve the right to make technical changes.
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Analog input

Analog input | 0...20 mA, 16 bit, single-ended

Technical data

1-channel analog
input terminal,
0...20 mA, 16 bit,
single-ended

2-channel analog
input terminal,
0...20 mA, 16 bit,
single-ended

2-channel analog
input terminal,
-10...+10 mA, 16 bit,
single-ended

4-channel analog
input terminal,
0...20 mA, 16 bit,
single-ended

Signal voltage 0...20 mA -10...+10 mA 0...20 mA
Resolution 16 bit (incl. sign)

Technology single-ended single-ended single-ended single-ended
Conversion time ~ 40 ps ~ 60 ps (fast mode ~ 40 ps) |~ 60 ps (fast mode ~ 40 ps) |~ 40 ps

Number of inputs

1 (single-ended)

2 (single-ended)

2 (single-ended)

4 (single-ended)

EtherCAT Terminal
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The EL314x analog input terminals measure input currents from 0 to 20 mA. The significantly faster conversion time and
support for distributed clocks enable use in time-critical applications and set them apart from the EL30xx series. Overcurrent
is displayed not only in the process image, but also by an error LED for each channel.

Dielectric strength max. 30V max. 30V max. 30V max. 30V
Current consum. pow. cont. — - - -

Current consumption E-bus  typ. 130 mA typ. 170 mA typ. 170 mA typ. 130 mA
Distributed clocks yes yes yes yes
Oversampling factor - - - -
Distributed clock precision << 1 ps <<1ps <<1ps <<1ps

Input signal bandwidth

see input filter

see input filter

see input filter

see input filter

Internal resistance

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

Input filter limit frequency

5 kHz

5 kHz

5 kHz

5 kHz

Measuring error

< +0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< +0.3 % (relative
to full scale value)

< +0.3 % (relative
to full scale value)

Special features

standard and compact process image, switchable measuring da

activatable FIR/IIR filters, limit

value monitoring

ta representation in the EL3142-0010,

Operating temperature -25...+60 °C -25...+60 °C 0...+55°C -25...+60 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL3141 www.beckhoff.com/EL3142 www.beckhoff.com/EL3142 www.beckhoff.com/EL3144

Special terminals
Distinguishing features

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog input

Analog input | 0...20 mA, 16/24 bit, differential input

1-channel analog
input terminal,
0...20 mA, 16 bit,
differential input

2-channel analog
input terminal,
0...20 mA, 16 bit,
differential input

4-channel analog
input terminal,
0...20 mA, 16 bit,
differential input

2-channel analog input
terminal, 0...20 mA,

16 bit, differential input,
oversampling

2-channel analog
input terminal,
0...20 mA, 24 bit,
differential input

24 bit (incl. sign)

differential input

differential input

differential input

differential input,
oversampling

differential input

The EL311x analog input terminals measure input currents from 0 to 20 mA. The signific-
antly faster conversion time and support for distributed clocks enable use in time-critical
applications and set them apart from the EL30xx series. Overcurrent is displayed not only
in the process image, but also by an error LED for each channel.

The EL3742 is an over-
sampling terminal like the
EL3702, see description

on page

~ 40 ps ~ 50 ps (fast mode ~ 35 pis) ~ 100 ps min. 10 ps 1...400 ms configurable
1 (differential) 2 (differential) 4 (differential) 2 (differential) 2 (differential)
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The EL3612 terminal is a
precise measuring device
with 24-bit resolution.

max. 10 V. common-mode
voltage

max. 10 V. common-mode
voltage

max. 10 V. common-mode
voltage

max. 35V common-mode
voltage

max. 10 V. common-mode
voltage

typ. 170 mA

typ. 200 mA

typ. 130 mA typ. 130 mA typ. 190 mA
yes yes yes yes -
- - - n=1...100 selectable -
<<1ps <<1ps <<1ps <<1ps -

see input filter

see input filter

see input filter

0...30 kHz recommended

see input filter

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

5 kHz

5 kHz

5 kHz

30 kHz

3 kHz

< £0.3 % (relative
to full scale value)

< +0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< 0.3 % (relative
to full scale value)
up to 10 Hz input signal

< £0.01 % at 25 °C
(relative to full scale value,
50 Hz filter)

standard and compact process

image, activatable FIR/IIR filters,

limit value monitoring

oversampling

various filter times, limit
evaluation, high precision

-25...+60 °C -25...460 °C -25...+60 °C -25...+60 °C -25...460 °C

CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

approx. 55 g approx. 55 g approx. 55 g approx. 60 g approx. 60 g
www.beckhoff.com/EL3111 www.beckhoff.com/EL3112 www.beckhoff.com/EL3114 www.beckhoff.com/EL3742 www.beckhoff.com/EL3612

with calibration certificate

Further information on XFC see page [EEIIN

We reserve the right to make technical changes.

1 For availability status see Beckhoff website at: www.beckhoff.com/EL3612
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Analog input

Analog input | 4...20 mA, 12 bit, single-ended

Technical data

1-channel analog
input terminal,
4...20 mA, 12 bit,
single-ended

2-channel analog
input terminal,
4...20 mA, 12 bit,
single-ended

4-channel analog

input terminal,
4...20 mA, 12 bit,
single-ended

8-channel analog
input terminal,
4...20 mA, 12 bit,
single-ended

Signal voltage

4...20mA

Resolution

12 bit (16 bit presentation, incl. sign)

Technology

single-ended

single-ended

single-ended

single-ended

Conversion time

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

1.25 ms default setting,
configurable

EtherCAT Terminal

Number of inputs

1 (single-ended)

2 (single-ended)

4 (single-ended)

8 (single-ended)
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In the EL305x series (4 to 20 mA), overcurrent and undercurrent are displayed not only in the process image,
but also by an error LED for each channel. The EL3054 is particularly suitable for the connection of 2-wire sensors.

Dielectric strength max. 30V max. 30V max. 30V max. 30 V
Current consumption - - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA typ. 130 mA

E-bus

Distributed clocks

Internal resistance

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

Input filter limit frequency

1 kHz

1 kHz

1 kHz

1 kHz

Measuring error

< £0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

< 0.3 % (relative
to full scale value)

< £0.3 % (relative
to full scale value)

Special features

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

standard and compact pro-
cess image, activatable FIR/IIR
filters, limit value monitoring

Operating temperature

-25...+60 °C

-25...460 °C

-25...+60 °C

-25...460 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g
Further information www.beckhoff.com/EL3051 www.beckhoff.com/EL3052 www.beckhoff.com/EL3054 www.beckhoff.com/EL3058
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Analog input

Analog input | 4...20 mA, 12 bit, differential input

Technical data

Signal voltage

1-channel analog
input terminal,
4...20 mA, 12 bit,
differential input

4...20 mA

2-channel analog
input terminal,
4...20 mA, 12 bit,
differential input

4-channel analog
input terminal,
4...20 mA, 12 bit,
differential input

Resolution

12 bit (16 bit presentation, incl. sign)

Technology

differential input

differential input

differential input

Conversion time

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

0.625 ms default setting,
configurable

Number of inputs

1 (differential)

2 (differential)

4 (differential)
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In the EL302x series (4 to 20 mA), overcurrent and undercurrent are displayed not only in the process image,

but also by an error LED for each channel.

Common-mode 10V max. 10V max. 10V max.
voltage Ucw

Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 130 mA typ. 130 mA

E-bus

Distributed clocks

Internal resistance

85 Q typ. + diode voltage

85 Q typ. + diode voltage

85 Q typ. + diode voltage

Input filter limit frequency

1 kHz

1 kHz

1 kHz

Measuring error

< £0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features

standard and compact process
image, activatable FIR/IIR filters,
limit value monitoring

standard and compact process
image, activatable FIR/IIR filters,
limit value monitoring

standard and compact process
image, activatable FIR/IIR filters,
limit value monitoring

Operating temperature -25...+60 °C -25...460 °C -25...+60 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 55 g approx. 55 g approx. 60 g

Further information www.beckhoff.com/EL3021 www.beckhoff.com/EL3022 www.beckhoff.com/EL3024

We reserve the right to make technical changes.
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Analog input

Analog input | 4...20 mA, 16 bit, single-ended

Technical data

1-channel analog
input terminal,

4...20 mA, 16 bit,

single-ended

2-channel analog

input terminal,

4...20 mA, 16 bit,

single-ended

4-channel analog
input terminal,
4...20 mA, 16 bit,
single-ended

Signal voltage

4...20 mA

EtherCAT Terminal

Resolution 16 bit (incl. sign)

Technology single-ended single-ended single-ended
Conversion time ~ 40 ps ~ 60 ps (fast mode ~ 40 ps) ~ 100 ps
Number of inputs 1 (single-ended) 2 (single-ended) 4 (single-ended)
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The EL315x analog input terminals measure input currents from 4 to 20 mA. The significantly faster conversion time
and support for distributed clocks enable use in time-critical applications and set them apart from the EL30xx series.
Overcurrent and undercurrent are displayed not only in the process image, but also by an error LED for each channel.

Dielectric strength max. 30V max. 30V max. 30V

Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 170 mA typ. 130 mA

E-bus

Distributed clocks yes yes yes

Internal resistance 85 Q typ. + diode voltage 85 Q typ. + diode voltage 85 Q typ. + diode voltage
Input filter limit frequency 5 kHz 5 kHz 5 kHz

Measuring error

< £0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

Operating temperature -25...460 °C -25...+60 °C -25...460 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL3151 www.beckhoff.com/EL3152 www.beckhoff.com/EL3154
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Analog input

Analog input | 4...20 mA, 16 bit, differential input

Technical data

Signal voltage

1-channel analog
input terminal,
4...20 mA, 16 bit,
differential input

4...20 mA

2-channel analog
input terminal,
4...20 mA, 16 bit,
differential input

4-channel analog
input terminal,
4...20 mA, 16 bit,
differential input

Resolution 16 bit (incl. sign)

Technology differential input differential input differential input
Conversion time ~ 40 ps ~ 50 ps (fast mode ~ 35 ps) ~ 100 ps
Number of inputs 1 (differential) 2 (differential) 4 (differential)
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The EL312x analog input terminals measure input currents from 4 to 20 mA. The significantly faster conversion time
and support for distributed clocks enable use in time-critical applications and set them apart from the EL30xx series.
Overcurrent and undercurrent are displayed not only in the process image, but also by an error LED for each channel.

Common-mode 10V max. 10V max. 10 V max.

voltage Ucw

Current consumption - - -

power contacts

Current consumption typ. 130 mA typ. 170 mA typ. 130 mA

E-bus

Distributed clocks yes yes yes

Internal resistance 85 Q typ. + diode voltage 85 Q typ. + diode voltage 85 Q typ. + diode voltage
Input filter limit frequency 5 kHz 5 kHz 5 kHz

Measuring error

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

standard and compact process image,
activatable FIR/IIR filters,
limit value monitoring

Operating temperature -25...+60 °C -25...+60 °C -25...+60 °C
Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 55 g approx. 55 g approx. 60 g

Further information
Special terminals
Distinguishing features

www.beckhoff.com/EL3121

www.beckhoff.com/EL3122

www.beckhoff.com/EL3124

TwinSAFE SC

I For availability status see Beckhoff website at: www.beckhoff.com/EL3124-0090

We reserve the right to make technical changes.
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Analog input

Analog input | Resistance thermometer (RTD, PT100, PT1000)

EL32xx analog input terminals enable the
direct connection of resistance sensors.
Depending on the terminal type, sensors in
2-, 3- or 4-wire technology can be connected.
Apart from resistance measurement, tem-
peratures can also be directly output; various
sensor characteristics are supported (PT100,
PT1000, Ni100, Ni1000 and KTY types,
among others).

For temperature measurement, the con-
version of the resistance into a temperature
value and its linearisation are performed by a
microprocessor within the terminal, depend-
ing on the preset characteristics.

The following measurement scaling is used:

—  for temperature: 1/10 °C
(1 digit = 0.1 °C)

— in the measuring range 10 to 1,047 Q:
1/64 Q (approx. 15 mQ)

— in the measuring range 10 to 4,095 Q:
1/16 Q (approx. 62 m<2)

In addition, a broken wire is reported to
the controller and indicated by an error LED.
With resistance sensors, different
characteristic curves are implemented over
their entire measuring range in order to
enable temperature measurements between
-200 and +850 °C. The terminals are fully
configurable via fieldbus communication.
This way, for example, various sensor charac-
teristics, the required connection technology
and different filters can be selected; automatic

BECKHOFF New Automation Technology

temperature conversion can be switched off,
and upper or lower limit values can be set for
a temperature.

To achieve maximum measurement
accuracy, the 4-wire system should be used
(in conjunction with highly precise sensors,
e.g. PT100).

Apart from 4-wire connection, the
EL320x-0010 variants offer higher accuracy
with a resolution of 0.01 °C/digit.

The calibration result for the EL3201-
0020 and EL3202-0020 terminals is con-
firmed by a calibration certificate. Like the
EL320x-0010 series, these terminals operate
in the 4-wire system and therefore also offer
a higher accuracy.

For 2-wire measurements, PT sensors/
Ni1000 sensors are recommended. Whereas
the EL3204 was designed for the connection
of four sensors in 2-wire technology, using
the EL3208 as many as eight sensors in
2-wire technology can be connected. In addi-
tion, the EL3214 and the EL3202 offer the
possibility to connect four or two sensors in
3-wire technology respectively. Terminals with
4 or 3-wire connection can also be operated
in 2-wire mode by setting an external bridge.

The analog EL3204-0200 input terminal
enables direct connection of four resistance
sensors for up to 240 k<, so that the usable
measuring range is significantly larger com-
pared with the EL3204. As a result, NTC sen-
sors can also be used in addition to PT100 to
1000 and Ni100 to 1000 sensors. In addition,

the resistance values can be converted
(linearisation) in the terminal either based

on preset characteristics, conversion

formulas with specific material parameters
(e.g. according to IEC 60751, Steinhart-Hart
equation, B-parameter equation), or accord-
ing to freely programmable conversion tables.
Due to this flexibility the EL3204-0200 is
especially suitable for applications where
customer-specific sensors are used.

We reserve the right to make technical changes.



Technical data

Sensor types

4-channel analog
input terminal,
PT100 (RTD),

16 bit

PT100, PT200, PT500,
PT1000, Ni100, Ni120,
Ni1000 resistance measure-
ment (e.g. potentiometer,

10 Q...1.2/4 kQ), KTY sensors

4-channel analog
input terminal,
PT100 (RTD), 3-wire,
16 bit

PT100, PT200, PT500,
PT1000, Ni100, Ni120,
Ni1000 resistance measure-
ment (e.g. potentiometer,

10 Q...1.2/4 kQ), KTY sensors

4-channel universal
input terminal for RTD
up to 240 k@, NTC 20 k,
16 bit

Ni/PT, any RTD in the range
of 100 Q...240 k2, calcula-
tion possible on the basis of
a table or material constant,
resistance measurement

Analog input

8-channel analog
input terminal,
PT100 (RTD),

16 bit

PT100, PT200, PT500,
PT1000, Ni100, Ni120,
Ni1000 resistance measure-
ment (e.g. potentiometer,

10 Q...1.2/4 kQ), KTY sensors

Technology

2-wire

2-/3-wire

2-wire

Resolution

0.1 °C per digit

0.1 °C per digit

0.1 °C per digit

0.1 °C per digit

Conversion time

approx. 85 ms default setting,

approx. 170 ms default

approx. 24 ms default setting,

approx. 170 ms default setting,

2...800 ms configurable settin 4...500 ms configurable 3...1600 ms configurable
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Temperature range

-200...+850 °C (PT sensors);
-60...+250 °C (Ni sensors)

-200...+850 °C (PT sensors);
-60...+250 °C (Ni sensors)

dependent on the sensor (e.g.
PT sensors -200...+850 °C,
Ni sensors -60...+250 °C)

-200...+850 °C (PT sensors);
-60...+250 °C (Ni sensors)

Current consum. pow. cont.

Current consumption E-bus  typ. 190 mA typ. 140 mA typ. 150 mA typ. 140 mA
Distributed clocks - - - -
Measuring current < 0.5 mA (load-dependent) < 0.5 mA (load-dependent) < 0.03 mA typ. < 0.5 mA (load-dependent)

Input filter limit frequency

typ. 1 kHz

typ. 1 kHz

typ. 1 kHz

Measuring error

< 0.5 °C for PT sensors

< £0.5 °C for PT sensors,
4x3-wire connection

< £0.3 % relative to full scale
value (6 kQ, 65 kQ, 240 k)

< 0.5 °C for PT sensors

Special features

integrated digital filter,
limit value monitoring

integrated digital filter,
limit value monitoring,
variable connection

temperature calculation on
the basis of Steinhart-Hart,
B parameters, [EC 60751,

integrated digital filter,
limit value monitoring

technology free table, predefined sensors
Operating temperature -25...+60 °C -25...+60 °C 0...+55°C -25...+60 °C
Approvals CE, UL, Ex CE CE, UL, Ex CE
Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g
Further information www.beckhoff.com/EL3204 www.beckhoff.com/EL3214 www.beckhoff.com/EL3204 www.beckhoff.com/EL3208
Special terminals
Distinguishing features TwinSAFE SC Ea

I For availability status see Beckhoff website at: www.beckhoff.com/EL3214-0090

We reserve the right to make technical changes.
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Analog input

Analog input | Resistance thermometer (RTD, PT100, PT1000)

Technical data

1-channel analog
input terminal,
PT100 (RTD), 16 bit

1-channel analog
input terminal,
PT100 (RTD), 16 bit,
high-precision

1-channel analog

input terminal,

PT100 (RTD), 16 bit, high-precision,
with calibration certificate

Sensor types

PT100, PT200, PT500, PT1000, Ni100, Ni120, Ni1000 resistance measurement
(e.g. potentiometer, 10 Q...1.2/4 kQ), KTY sensors (types see documentation)

Technology

2-, 3-, 4-wire

4-wire

Resolution

0.1 °C per digit

0.01 °C per digit

0.01 °C per digit

Conversion time

approx. 24 ms default setting,
4...500 ms configurable

approx. 24 ms default setting,
4...500 ms configurable

approx. 24 ms default setting,
4...500 ms configurable

Number of inputs

1
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Temperature range

-200...+850 °C (PT sensors);
-60...+250 °C (Ni sensors)

-200...+320 °C (PT sensors)

-200...4320 °C (PT sensors)

Current consumption
power contacts

Current consumption
E-bus

typ. 190 mA

typ. 190 mA

typ. 190 mA

Distributed clocks

Measuring current

< 0.5 mA (load-dependent)

< 0.5 mA (load-dependent)

< 0.5 mA (load-dependent)

Input filter limit frequency

typ. 1 kHz

typ. 1 kHz

typ. 1 kHz

Measuring error

< +0.5 °C for PT sensors

< £0.1 °C at 40 °C ambient tempera-
ture, 4-wire connection, PT100 sensors
(measuring range: -200...+320 °C) and
50 Hz filter

< £0.1 °C at 40 °C ambient tempera-
ture, 4-wire connection, PT100 sensors
(measuring range: -200...+320 °C) and
50 Hz filter

Special features

integrated digital filter, limit value moni-

toring, variable connection technology

integrated digital filter, limit value moni-
toring, variable connection technology

integrated digital filter, limit value moni-
toring, variable connection technology,
with calibration certificate

Operating temperature -25...+60 °C 0...+55°C 0...+55°C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL3201 www.beckhoff.com/EL3201-0010 www.beckhoff.com/EL3201-0020

BECKHOFF New Automation Technology
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2-channel analog
input terminal,
PT100 (RTD), 16 bit

2-channel analog
input terminal,
PT100 (RTD), 16 bit,
high-precision

Analog input

2-channel analog

input terminal,

PT100 (RTD), 16 bit, high-precision,
with calibration certificate

2-, 3-wire (default setting: 3-wire)

4-wire

0.1 °C per digit

0.01 °C per digit

0.01 °C per digit

approx. 85 ms default setting,
2...800 ms configurable

approx. 85 ms default setting,
2...800 ms configurable

approx. 85 ms default setting,
2...800 ms configurable
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-200...+850 °C (PT sensors);
-60...+250 °C (Ni sensors)

-200...4320 °C (PT sensors)

-200...4+320 °C (PT sensors)

typ. 190 mA

typ. 190 mA

typ. 190 mA

< 0.5 mA (load-dependent)

< 0.5 mA (load-dependent)

< 0.5 mA (load-dependent)

typ. 1 kHz

typ. 1 kHz

typ. 1 kHz

< 0.5 °C for PT sensors

< £0.1 °C at 40 °C ambient tempera-
ture, 4-wire connection, PT100 sensors
(measuring range: -200...+320 °C) and
50 Hz filter

< £0.1 °C at 40 °C ambient tempera-
ture, 4-wire connection, PT100 sensors
(measuring range: -200...+320 °C) and
50 Hz filter

integrated digital filter, limit value moni-
toring, variable connection technology

integrated digital filter, limit value moni-

toring, variable connection technology

integrated digital filter, limit value moni-
toring, variable connection technology,
with calibration certificate

-25...460 °C 0...+55°C 0...455°C

CE, UL, Ex CE, UL, Ex CE, UL, Ex

approx. 60 g approx. 60 g approx. 60 g
www.beckhoff.com/EL3202 www.beckhoff.com/EL3202-0010 www.beckhoff.com/EL3202-0020

We reserve the right to make technical changes.
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Analog input

Analog input | Thermocouple/mV measurement

Thermocouples can be classi-
fied as active transducers.

They exploit the thermo-electric
effect (Seebeck, Peltier, Thom-
son). Where two electrical
conductors of different materi-
als (e.g. iron and constantan)
make contact, a contact voltage
occurs, which is clearly a func-
tion of temperature and thus

is called thermovoltage. The
material change associated with
thermocouples will always result
in at least two such material
combinations. One is placed at
the measurement location, the
other is the so-called comparison
point, which is normally located
in the measurement device.

In order to compensate for the
reference point effect, the tem-
perature at the reference point
must be known. For the EL331x
this is the connection point of
the thermocouple to the termi-
nal contacts, which is why the
terminal contact temperature

is specially measured here.

Thermocouples represent
cost-effective and easy to install
sensors for temperature mea-
surement with reduced need for
accuracy.

Depending on the type of
thermocouple temperatures from
-200 to +2,300 °C can be mea-
sured. The linearisation and cold
junction compensation is carried
out by a characteristic curve on
a microprocessor. The directions
in the documentation, concern-
ing earthing and thermocouples
which are not potential-free,
must be observed. An error LED
indicates any broken wire.

1-channel analog

input terminal,
thermocouple with
open-circuit recognition

Technical data

Thermocouple

sensor types mV measurement

2-channel analog

input terminal,
thermocouple with
open-circuit recognition

types J, K, L, B, E, N, R, S, T, U (default setting type K),

Technology 2-wire

Resolution 0.1 °C per digit

0.1 °C per digit

Conversion time approx. 750 ms up to 20 ms, depend-
ing on configuration and filter setting,

default: approx. 75 ms

approx. 1.2 s up to 20 ms, depend-
ing on configuration and filter setting,
default: approx. 125 ms

Number of inputs 1 2
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Temperature range in the range defined in each case
for the sensor (default setting: type K;
-200...+1,370 °C); voltage measure-

ment: £30 mV...+75 mV

in the range defined in each case

for the sensor (default setting: type K;
-200...+1,370 °C); voltage measure-
ment: £30 mV...+75 mV

Current consum. pow. cont. —

Current consumption E-bus 200 mA

200 mA

Distributed clocks -

Input filter limit frequency
conversion time, sensor type

typ. 1 kHz; dependent on sensor length,

typ. 1 kHz; dependent on sensor length,
conversion time, sensor type

Measuring error < +0.3 % (relative to full scale value)

< +0.3 % (relative to full scale value)

Special features open-circuit recognition

open-circuit recognition

Operating temperature -25...+60 °C -25...+60 °C

Approvals CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL3311 www.beckhoff.com/EL3312

Special terminals
Distinguishing features

BECKHOFF New Automation Technology
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4-channel analog

input terminal,
thermocouple with
open-circuit recognition

4-channel analog

input terminal, high-precision,
thermocouple with
open-circuit recognition

Analog input

8-channel analog

input terminal,
thermocouple with
open-circuit recognition

0.1 °C per digit

24 bit, presentation adjustable:
0.1/0.01/0.001 °C per digit or 10 nV per digit

0.1 °C per digit

approx. 2.5 s up to 20 ms, depending on
configuration and filter setting, default:
approx. 250 ms

approx. 2.5 s up to 20 ms, depending on
configuration and filter setting, default:
approx. 250 ms

approx. 5 s up to 40 ms, depending on
configuration and filter setting, default:
approx. 500 ms
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The internal high-precision measurement of the
temperature of the cold junction in the terminal
allows exact temperature measurement in cali-
brated mode even with thermocouples.
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The 16-pin HD housing enables the connection
of up to eight thermocouples on a terminal width
of 12 mm. Errors are displayed for each channel
by LED and process data.

in the range defined in each case for the
sensor (default setting: type K; -200...+1,370 °C);
voltage measurement: £30 mV...+75 mV

in the range defined in each case for the
sensor (default setting: type K; -200...+1,370 °C);
voltage measurement: £78 mV in 10 nV resolution

in the range defined in each case for the
sensor (default setting: type K; -200...+1,370 °C);
voltage measurement: £30 mV...+75 mV

typ. 210 mA

typ. 200 mA

typ. 200 mA

typ. 1 kHz; dependent on sensor length,
conversion time, sensor type

typ. 1 kHz; dependent on sensor length,
conversion time, sensor type

typ. 1 kHz; dependent on sensor length,
conversion time, sensor type

< +0.3 % (relative to full scale value)

voltage measurement < +25 pV,
e.g. type K: < 1.8 °C, others see documentation

< +0.3 % (relative to full scale value)

open-circuit recognition

open-circuit recognition

open-circuit recognition

-25...+60 °C 0...+455°C -25...+60 °C

CE, UL, Ex CE, UL, Ex CE, Ex

approx. 60 g approx. 60 g approx. 70 g
www.beckhoff.com/EL3314 www.beckhoff.com/EL3314-0010 www.beckhoff.com/EL3318
TwinSAFE SC EFZI  with calibration certificate

I For availability status see Beckhoff website at: www.beckhoff.com

We reserve the right to make technical changes.

BECKHOFF New Automation Technology

EtherCAT Terminal

w
=3

9



EtherCAT Terminal

o
o

Analog input

XFC analog input | Oscillation measurement

The EL3632 EtherCAT Terminal is a 2-channel
oversampling input terminal, which is able to
sample up to 50 ksamples per channel and
second. As a minimum every 20 ps an analog
input value is sampled and stored in a

buffer for retrieval by the EtherCAT master.
The master cyclically retrieves not only a
single measured value, but a package con-
sisting of n measurement readings that were
sampled at equidistant intervals. System-wide
distributed clock synchronisation enables the
measurement readings to be related to other
system components. This is used for correla-
tion with axis positions, for example.

Many manufacturers offer suitable sen-
sors, usually under their brand names or the
standardised IEPE interface name.

Up to two IEPE sensors can be connected
to the EL3632 in 2-wire mode. IEPE sensors
are dynamic vibration sensors that are sup-
plied with a constant current and respond to
mechanical deflection with a variable resis-
tance. The constant current source integrated
in the EL3632 continues to stabilise the
constant current rapidly, so that the change
in resistance results in a change in voltage
on the feed line, which is measured by the
EL3632. The constant current can be set
separately between 4 and 10 mA for each
channel, depending on the sensor and the
cable length. It is generated from the 24V
voltage available at the power contacts.

An electrically isolated measurement con-
figuration can be achieved using the EL9560
power supply terminal.

Except for filtering no preprocessing of
the vibration amplitude values takes place in
the EL3632. This is handled by the retrieving
controller.

Please note that such dynamic sensors
can only be used for vibrations up to a lower
limit frequency, but not for static position
without dynamic movement.

A TwinCAT library with mathematical
functions is available for evaluating the
signals on the controller. This enables all ben-
efits of the PC platform, such as performance
and flexibility, to be fully utilised.

BECKHOFF New Automation Technology

i

Signal voltage
Technology
Resolution
Conversion time

Number of inputs

Measuring range

Sensor voltage

Supply current lexare
Current consumption
power contacts

Current consumption
E-bus

Distributed clocks

Input filter limit frequency

Measuring error
Special features
Operating temperature
Approvals

Weight

Further information

Distinguishing features

Faug 208 Sazanz g

2-channel analog
input terminal for
Condition Monitoring
(IEPE), 16 bit

Technical data

IEPE constant current supply and
recording of modulated AC voltage
Condition Monitoring (IEPE),
oversampling recording

16 bit (incl. sign)

20 ps (max. 50 ksamples/s)

N

%

N
(&3}
(=]

.

]

Acceleration
sensor

01
ot

default £5 V up to 25 kHz, £250 mV up to 10 Hz

max. power contact voltage less 1V

typ. 2/4/8 mA (separately configurable for both channels)
24V, typ. 20 mA + load

typ. 220 mA

yes

analog parameterisable 5 order low-pass filter up to 25 kHz,
typically 0.05 Hz high-pass filter

< £0.5 % (DC; relative to full scale value)

automatic anti-aliasing function, wire breakage detection
0...+55°C

CE, UL, Ex

approx. 60 g

www.beckhoff.com/EL3632

Special terminals

with calibration certificate

Further information on XFC see page [FEEIN

For availability status see Beckhoff website at: www.beckhoff.com/EL3632

We reserve the right to make technical changes.




Analog input | Resistance measurement

The EL3692 2-channel resistance measure-
ment terminal is designed for slow sam-
pling of ohmic resistors over a wide range
from 10 mQ to 10 MQ. The circuitry of the
EtherCAT Terminal enables measurement in
2- or 4-wire versions. Due to the electrical
isolation of 1.5 kV between the field side

and the E-bus, in single-channel mode mea-
surements can be carried out at live points
(within the permissible range). Contact resis-
tance values of contacts can be sampled both
in closed and open state. The measurement is
parameterisable for continuous measurement
(single-channel) or alternate measurement in
pulsed mode.

We reserve the right to make technical changes.

Measuring range

Analog input

2-channel analog

resistance measurement terminal,
10 mQ...10 MQ, 24 bit,
high-precision

10me, 19,

Technical data

10Q, 100 Q, 1 kR, 10 kR,

100 k2, 1 MR, 10 MQ

Technology

2- or 4-wire, resistance measurement

Resolution

24 bit

Conversion time

typ. 10...400 ms, dependent on measuring

range and settings

Number of inputs

N

PN gus Snmma e

i

N

o FIpa—

Measuring error

< 0.5 % (relative to the respective
full scale value with 4-wire connection)

Current consumption
power contacts

Current consumption typ. 220 mA
E-bus

Distributed clocks -

Internal resistance > 100 MQ

Electrical isolation

1,500V (E-bus/signal voltage)

Input filter limit frequency

100 Hz

Special features

automatic range selection,

pulse and continuous measurement

Operating temperature 0...+55°C

Approvals CE, UL

Weight approx. 55 g

Further information www.beckhoff.com/EL3692

Special terminals
Distinguishing features

with calibration certificate

I For availability status see Beckhoff website at: www.beckhoff.com/EL3692
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Analog input

Analog input | Measurement technology, strain gauge

The analog input terminals
EL3351, EL3356 and EL3356-
0010 are suitable for connection
of full resistor bridges such

as strain gauges, for example.
Like 2-channel analog input
terminals, they measure the two
voltages Urer (power supply of
the bridge) and Uo (bridge volt-
age or variable sensor voltage
depending on the detuning of
the bridge). The respective mea-
suring range is adapted to the
levels: The bridge is usually oper-
ated with a high supply voltage,
Urer £12 V DC; the measurable
bridge voltage Up, conversely,
lies in the mV range.

Thanks to the high measur-
ing resolution of U with 16 bits
(EL3351 and EL3356) or 24 bits
(EL3356-0010), the detuning of
the bridge can be evaluated with
high accuracy. The simultaneous
measurement of Urer and Up
eliminates long-term and tem-
perature drift; in the EL3356 and
EL3356-0010 the integrated self-
calibration additionally increases
the measuring accuracy. Beyond
that the EL335x has adaptive
filter functions, by means of
which it is possible to map the
static condition of the sensor
with high accuracy, or a dynamic
load with the minimum delay.

The EL3351 supplies the
bridge internally with +5V DC
from the E-bus supply; alterna-
tively an external bridge supply

+Uv
+Urer

-Uo
+Uo

~Urer
-Uv

Full bridge

with up to £12'V DC can also be
connected. Any number of sen-
sors can be connected in parallel
to the EL3356 and EL3356-0010,
therefore an external supply is
required in any case. The EL9512
power supply terminal is suitable
for the direct supply of 12V DC
via the power contacts.
Depending on the type
of sensor and the required
accuracy/sensitivity, resistance
bridges are designed as quarter,
half or full bridges. If the EL335x
is to be operated with a quarter
or half-bridge, external supple-
mentary bridge resistors must
be provided.

Sensors with measuring bridges

are used, for example, for:

— Weighing tasks such as slow
silo measurement or fast bag
filling by load cells, where
strain gauges are glued onto
an elastic mechanical carrier,
e.g. double-cantilever beam
spring elements, and addi-
tionally covered to protect
against environmental influ-
ences.

— vibration measurement for
moving components

— deformation measurement
under static load and defor-
mation warning

—  pressure measurement
through sensor deformation
measurement

BECKHOFF New Automation Technology

Resolution
Technology
Number of inputs

Conversion time

Power supply Uv

Current consum. pow. cont.
Current consumption E-bus
Distributed clocks
Measuring range Uo
Measuring range Urer
Internal resistance

Input filter limit frequency

Measuring error

Supported nominal
sensitivity

Special features
Operating temperature
Approvals

Weight

Further information
Special terminals
Distinguishing features

a2

¥

1-channel analog input terminal,
resistor bridge analysis, 16 bit

Technical data

16 bit, 32 bit presentation
resistor bridge, strain gauge
2, for 1 resistor bridge in
full bridge technology
2.5...800 ms, configurable,
max. 400 samples/s

25¢

N SNESNE
==

SNy >UE >N
_I%I.

>ug

The EL3351 analog input
terminal is suitable for slow
measuring tasks.

5V, max. 20 mA

typ. 170 mA

max. -20...+20 mV
max.-12...+12V

> 200 kQ (Urer), > 1 MQ (Up)
50 Hz default setting,
parameterisable

< 0.1 % (relative to

full scale value, 50 Hz filter)

calculated in PLC,

freely selectable

integrated +5 V DC bridge supply
0...+55°C

CE, UL, Ex

approx. 60 g
www.beckhoff.com/EL3351

Further information on XFC see page [FEEIN

We reserve the right to make technical changes.



1-channel precise load cell analysis
(resistor bridge), 16 bit

Analog input

1-channel precise load cell analysis
(resistor bridge), 24 bit

24 bit, 32 bit presentation

2, for 1 resistor bridge in
full bridge technology

2, for 1 resistor bridge
in full bridge technology

10...250 ms, configurable,
max. 100 samples/s

0.1...250 ms, configurable,
max. 10,000 samples/s

e Ee - UTH

=i |
=]
1
H-0
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e
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The EL3356 analog input terminal is suitable for high-precision
measurements with high demands on the prefiltering of the measured
values in the terminal.

eaE 2om oamca

-

Mrc

Wl.n

The EL3356-0010 analog input terminal with measuring cycles of 100 ps
and a resolution of 24 bits can be used for fast and precise monitoring
of torque or vibration sensors.

up to 12 V from power contacts, dependent on sensor

up to 12 V from power contacts, dependent on sensor

depends on strain gauge supply, min. 1 mA

depends on strain gauge supply, min. 1 mA

typ. 210 mA

typ. 210 mA

yes

max. -25...+25 mV rated voltage

max. -25...4+25 mV rated voltage

max. -12...+12 V rated voltage

max. -12...+12 V rated voltage

> 200 kQ (Urer), > 1 MQ (Up)

> 200 kQ (Urer), > 1 MQ (Up)

10 kHz low pass (-3 dB)

10 kHz low pass (-3 dB)

< £0,01 % for the calculated load value in relation to the final load value
with a 12V feed and 24 mV bridge voltage (hence nominal strain gauge
characteristic value of 2 mV/V), self-calibration active, 50 Hz filter active

< +0,01 % for the calculated load value in relation to the final load value
with a 12V feed and 24 mV bridge voltage (hence nominal strain gauge
characteristic value of 2 mV/V), self-calibration active, 50 Hz filter active

all, resolution of parameter: 0.01 pV/V
recommended: 0.5...4 mV/V

all, resolution of parameter: 0.01 pV/V
recommended: 0.5...4 mV/V

self-calibration, quadruple averager, dynamic filters

self-calibration, quadruple averager, dynamic filters, fast data sampling

0...+55°C 0...+55°C

CE, UL CE, UL

approx. 60 g approx. 60 g
www.beckhoff.com/EL3356 www.beckhoff.com/EL3356-0010

with calibration certificate

I For availability status see Beckhoff website at: www.beckhoff.com/EL3356-0010

We reserve the right to make technical changes.
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Analog input

Analog input | Power measurement

The EL34x3 and EL3773 EtherCAT power
measurement terminals enable analysis of
the energy consumption of the connected
plant or building segment or, quite specifi-
cally, the key energy data of individual con-
sumers directly via the fieldbus.

The EL34x3 terminals are suitable for
measurements in 50/60 Hz power networks;
the three phases plus neutral can be wired
directly to the terminal for voltage measure-
ment. For current measurement the three
phases L1, L2 and L3 are fed in via simple
current transformers. The measured current
and voltage values are output as RMS values.
From the RMS values for voltage (U) and cur-
rent (1), the EL34x3 calculates the effective
power (P), the energy consumption (W) and
the power factor (cos ¢) for each phase.
From these values the terminals calculate
the apparent power (S) and the phase shift
angle (¢). Simple net analyses up to the
215t harmonic component as well as measure-
ments of the neutral conductor current can
additionally be performed using the EL3413
and EL3433.

With up to 690 V AC the voltage inputs
of the EL3413 are optimised for direct moni-
toring of high-performance generators, as
used in the wind power industry, for example.
The current inputs are electrically isolated
from one another.

The EL3773 is designed to detect the
state of a 3-phase AC voltage system. For
each phase voltages up to 288 Ve« and cur-
rents up to 1 Aet are sampled as instantane-
ous values with a resolution of 16 bit.

The EL3773 further enables the measure-
ment of direct current voltage up to 410V DC
and direct current up to 1.5 A DC. Based on
the EtherCAT oversampling principle, the
measured values are measured simultaneous-
ly with a temporal resolution of up to 100 ps
and passed on to the controller. The control-
ler has sufficient computing power for true
RMS or performance calculation and complex
custom algorithms based on the measured
voltages and currents. The EL3773 supports
distributed clocks and can therefore measure
synchronous with other EtherCAT devices, but
can also operate without distributed clocks.

BECKHOFF New Automation Technology

Technology

3-phase power measurement
terminal, 500 V AC

Technical data

3-phase power measurement for alternating voltages

Measuring voltage

max. 500 V AC 3~ (ULx-N: max. 288 V AC)

Resolution

1 pA, 0.1 mV, 10 mW

Conversion time

mains-synchronous

Number of inputs

3 x current, 3 x voltage

T

+60°C
-25°C
i‘[u

- - - 1[LZ
a6l o ]
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o

Measured values

current (11, 12, 13), voltage, effective power, reactive power,
apparent power, energy, cos ¢, frequency

Current consum. pow. cont.

Current consumption E-bus  typ. 120 mA
Distributed clocks -
Oversampling factor -
Measuring current max. 1 A (AQ),
via measuring transformers x A/1 A
Electrical isolation 1,500V
Measurement 45...65 Hz

frequency range

Measuring error

0.5 % relative to full scale value (U/1),
1 % calculated value

Special features

true RMS value calculation,
single-phase operation also possible

Operating temperature -25...+60 °C

Approvals CE, UL

Weight approx. 75 g

Further information www.beckhoff.com/EL3403

Special terminals
Distinguishing features

500VAC5A further special terminals see

www.beckhoff.com/EL3403

We reserve the right to make technical changes.



3-phase power measurement
terminal, 690 V AC

3-phase power measurement
terminal 500 V AC, 10 A

Analog input

Power monitoring oversampling
terminal, 500 V AC

3-phase power monitoring for
alternating/direct voltages

max. 690 V AC 3~ (ULx-N: max. 400 V AC)

max. 500 V AC 3~ (ULx-N: max. 288 V AC)

max. 500 V AC 3~ (ULx-N: max. 288 V AC),
max. 410V DC

1 pA, 0.1 mV, 10 mW

1 pA, 0.1 mV, 10 mW

16 bit (incl. sign)

mains-synchronous

mains-synchronous

min. 100 ps, all channels simultaneously

4 x current, 3 x voltage

4 x current, 3 x voltage

3 x current, 3 x voltage

o

+60°C
-25°C

?
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+60°C
-25°C

current (I1, 12, 13, In), voltage, effective power,
reactive power, apparent power, energy, cos @,
frequency, harmonic

current (I1, 12, 13, In), voltage, effective power,
reactive power, apparent power, energy, cos @,
frequency, harmonic

current (11, 12, 13), voltage as instantaneous values
(oversampling)

typ. 160 mA

typ. 120 mA

typ. 215 mA

yes

n=1...100 selectable

adjustable, 100 mA, 1 A (default), 5 A;
potential-free

max. 10 A (AC)

max. 1A (ACQ)/1.5A (DC),
via measuring transformers x A AC/1 A AC

4,500V

4,500V

2,500V

45...65 Hz

45...65 Hz

0...5kHz

0.5 % relative to full scale value (U/1),
1 % calculated value

0.5 % relative to full scale value (U/1),
1 % calculated value

0.5 % relative to full scale value

galvanically isolated current inputs, harmonic
analysis, single-phase operation also possible

direct current measurement, harmonic analysis,
single-phase operation also possible

oversampling, AC/DC measurement, single-phase
operation also possible, adjustable hardware filters

max. 600 V AC, further special terminals
UL approval see www.beckhoff.com/
EL3413

-25...+60 °C -25...+60 °C 0...+55°C

CE, UL CE, UL CE

approx. 100 g approx. 100 g approx. 75 g
www.beckhoff.com/EL3413 www.beckhoff.com/EL3433 www.beckhoff.com/EL3773

Further information on XFC see page [EEEIN

We reserve the right to make technical changes.
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Analog input

Analog input | Measurement technology, multimeter terminal

The EL3681 EtherCAT Terminal enables
measurement of currents and voltages in a
wide input range. The measuring ranges are
switched automatically, as usual in advanced
digital multimeters. There are two current
paths available for current measurement: for
small currents protected with 1 A and a high-
current path for up to 10 A. The current and
the high-resistance voltage measurement
can be used for DC and AC. The alternating
parameters are issued as true RMS values,
the direct parameters with arithmetic averag-
ing. The measured data are read via EtherCAT
and processed further in the controller. At
the same time, the EL3681 enables the mea-
suring type and range to be set via the bus.

Excellent interference immunity is
achieved through the fully electrically isolat-
ed design of the electronic measuring system
and the dual slope conversion system. High
precision and simple, high-impedance mea-
surement from 300 mV to 300 V allow the
EtherCAT Terminals to be used like a modern
digital multimeter.

For voltages greater than 25V AC
(42 V peak) or 60 V DC the fuse opening
must be covered by an additional terminal
or the EL9011 end terminal.

In measuring applications in particular,
the voltage to be expected is often not yet
known during the planning phase. Automatic
adjustment of the measurement range simpli-
fies use and reduces stock levels.

Signal voltage

Digital multimeter
terminal, 18 bit

Technical data

max. 300 VAC/DC, 10 A

Resolution

18 bit + sign in each measurement range

Conversion time

0.5s (1 s during measuring range switching) preset,
min. 65 ms

Number of inputs

1 voltage or 1 current (10 A/1 A)
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Measuring voltage

300 mV,3V,30V,300V

Current consumption
power contacts

Current consumption
E-bus

150 mA

Distributed clocks

Measuring current

100 mA, 1 A and 10 A via high-current path

Internal resistance

3 mQ/0.2 Q/12.5 MQ

Electrical isolation

1,500 V (E-bus/field potential)

Measuring error

0.01 % DC voltage measurement at 25 °C

Special features

automatic or manual range selection,
1.25 A fuse installed + spare fuse, filter deactivatable

Operating temperature

-25...460 °C

Approvals CE
Weight approx. 70 g
Further information www.beckhoff.com/EL3681

Distinguishing features
Accessories
Spare fuse

Special terminals

with calibration certificate

10 pieces, 1.25A

I For availability status see Beckhoff website at: www.beckhoff.com/EL3681

We reserve the right to make technical changes.
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Analog input

Analog input | Potentiometer measurement

The EL3255 EtherCAT Terminal enables direct
connection of up to five resistive voltage
dividers. It is possible to connect potentio-
meters, e.g. for manual operation of a
system, or path or pressure sensors, whose
value can be determined through resistance
comparison.

The EL3255 generates the 10 V supply
voltage for the sensors internally and mea-
sures this voltage as well as the voltages fed
back by the five sensors. Since all voltages
are subject to the same influences, the poten-
tiometer analysis is based on determination
of the individual voltage components.

We reserve the right to make technical changes.

5-channel input,
potentiometer measurement
with sensor supply,

10V

Technical data

Sensor types potentiometer 300 Q...50 kQ

Technology ratiometric potentiometer evaluation with own supply,
3-wire connection

Resolution 16 bit (incl. sign)

Number of inputs

(]
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+60°C
-25°C
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Conversion time

typ. 300...700 ps, dependent on settings, default setting:
approx. 500 ps (5 channels, filter deactivated)

Current consumption

dependent on the potentiometers,

power contacts max. 70 mA
Current consumption typ. 80 mA
E-bus

Distributed clocks yes

Feed voltage
potentiometer

typ. 10V £10 %

Internal resistance

>> 100 kQ to wiper connection

Measuring error

< £0.5 % (relative to full scale value)

Special features

open-circuit recognition, supply monitoring, activatable
filters, simultaneous measurement of the channels

Operating temperature

-25...460 °C

Approvals CE, Ex
Weight approx. 70 g
Further information www.beckhoff.com/EL3255
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Analog input

Analog input | Pressure measuring

The EtherCAT Terminal system is extended
with pressure measuring terminals for record-
ing differential and relative pressures. In a
similar way to electrical signal acquisition,

an EtherCAT Terminal with 24 mm width is
used for pressure measurement. The compact
design and simple connection system sup-
ports space-saving and quick installation.
Additional measuring instruments are unnec-
essary.

The pressure measuring terminals of the
EM37xx series are divided into two groups:
differential pressure measurement (measure-
ment between two terminals) and relative
pressure measurement (measurement relative
to the environment). The EtherCAT Terminals
can be used for measuring the pressure or as
a substitute for a pressure switch. The pres-
sure value in the controller makes it possible
to store the switching threshold as a param-
eter for a logic link. Manual setting at the
pressure switch in the application is therefore
no longer required.

While the EM3701 measures the pressure
difference between two hose connections
in the range between -100 and +100 hPa
and provides the result as a 16-bit value, the
EM3702 enables direct measurement of the
pressure value relative to the environment.
The status LEDs indicate proper function or
errors such as over-range. The pressure meas-
urement terminals are not suitable for the
measurement of aggressive gases.

BECKHOFF New Automation Technology

Technology

1-channel
differential pressure
measuring terminal
-100...+100 hPa

differential pressure
measurement

2-channel

relative pressure
measuring terminal
7,500 hPa

Technical data

relative pressure
measurement

The EM3701 pressure
measuring terminal enables

direct measurement of pres-

sure differences between
two hose connections.

The pressure difference

is available as a 16 bit
value and can be measured
between any points up

to an ambient pressure

of 10 bar. The status LEDs
indicate proper function or
errors such as over-range.

The EM3702 pressure
measuring terminal enables
direct measurement of

two pressure values at

the hose connections.

The pressure is determined
as a pressure difference to
the ambiance of the EM3702
and is available as a 16 bit
value. The status LEDs
indicate proper function or
errors such as over-range.

Measuring error

3 % (relative to
full scale value)

3 % (relative to
full scale value)

Measuring range

-100...+100 hPa
(-100...4+100 mbar)

0...7,500 hPa
(7.5 bar)

Current consumption
power contacts

— (no power contacts)

— (no power contacts)

Max. overload 500 hPa (500 mbar) 10,000 hPa (10 bar)
differential

Medium non-aggressive gases non-aggressive gases

Operating temperature 0...+55°C 0...+55°C

Approvals CE CE

Weight approx. 95 g approx. 95 g

Further information www.beckhoff.com/EM3701 | www.beckhoff.com/EM3702

We reserve the right to make technical changes.
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Analog output

Analog output | -10...+10 V, 12 bit/16 bit

The output from the EL4xxx
EtherCAT Terminals is an ana-
log voltage or current param-
eter, depending on the con-
troller specification: Terminals
with 1 to 8 output channels
on a 12 mm wide terminal
are available for the ranges
-10...+10V,0...10V,
0...20mA and 4...20 mA.
All terminals feature a watch-
dog which, in the event of a
communication failure, issues
a stored value (default: 0) or
even moves to it via a ramp.
All EL4xxx units feature distrib-
uted clocks, which means that,
if activated, they issue their
output values reproducibly and
synchronous with the other
distributed clock devices in the
system. The fewer channels a
terminal has, the faster it can
update its channels. The EL47xx
is even able to generate new
output values every 10 ps and
can therefore output up to
100,000 samples per second.
The EL4732 and EL4712
oversampling terminals are
particularly suitable for high-
precision responses in DC
systems, e.g. in conjunction
with input terminals (EL37xx,
EL31xx) or servo controllers.

Technical data

1-channel analog
output terminal,
-10...+10V, 12 bit

2-channel analog
output terminal,
-10...+10V, 12 bit

Signal voltage -10...+10V

Resolution 12 bit

Connection technology 2-wire, single-ended 2-wire, single-ended
Conversion time ~ 100 ps ~ 150 ps

Number of outputs

1

P38 238 Sausaammy.

.

0

0
=)
20

+60°C
-25°C

+60°C
-25°C

d

The EL4031 and EL4032 EtherCAT Terminals are analog output terminals
with average conversion times and 12-bit resolution. Both use the 0V
power contact as common reference potential and are designed for 2-wire
connection. User scaling can be set in the terminal.

Load > 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof)
Current consumption E-bus  typ. 140 mA typ. 140 mA

Distributed clocks yes yes

Distributed clock precision << 1 ps << 1ps

Oversampling factor - -

Output rate - -

Current consum. pow. cont.  typ. 25 mA typ. 25 mA

Output error

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

Special features

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Operating temperature -25...+60 °C -25...+60 °C

Approvals CE, UL, Ex CE, UL, Ex

Weight approx. 55 g approx. 55 g

Further information www.beckhoff.com/EL4031 www.beckhoff.com/EL4032

Special terminals
Distinguishing features

Further information on XFC see page [EEEIN

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



4-channel analog
output terminal,
-10...+10V, 12 bit

8-channel analog
output terminal,
-10...+10V, 12 bit

2-channel analog

output terminal,
-10...+10V, 16 bit,
oversampling

2-channel analog
output terminal,
-10...+10V, 16 bit

Analog output

4-channel analog
output terminal,
-10...+10V, 16 bit

16 bit (incl. sign)

2-wire, single-ended

1-wire, single-ended

2-wire, single-ended

2-wire, single-ended

2-wire, single-ended

~ 250 ps ~ 400 ps ~10ps ~ 40 ps ~290 ps
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The EL4034 and EL4038 EtherCAT Terminals are analog
output terminals with average conversion times and 12-bit
resolution. The EL4034 is designed for 2-wire connection.
The channels have a common reference ground. The EL4038
uses the 0V power contact as reference potential and is
designed for single-wire connection. User scaling can be

set in the terminal.

The EL4732 EtherCAT
Terminal can output up

to 100 sequential output
values (which have previ-
ously been supplied as a
package) per EtherCAT cycle.
The oversampling factor
must be an integer multiple
of the cycle time.

The EL4132 and EL4134 EtherCAT Terminals are analog
output terminals with short conversion times and 16-bit
resolution and are suitable for fast control tasks. Both
terminals are designed for 2-wire connection. The channels
have a common reference ground. The EL4134 uses the 0V
power contact as reference potential. User scaling can be

set in the terminal.

> 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof)
typ. 140 mA typ. 100 mA typ. 180 mA typ. 210 mA typ. 265 mA

yes yes yes yes yes

<< 1ps << 1ys << 1ps << 1ps << 1ps

= = n=1...100 selectable = =

- - max. 100 ksamples/s - -

typ. 25 mA typ. 25 mA — - -

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

Optional watchdog: user-
specific output value with

Optional watchdog: user-
specific output value with

oversampling

Watchdog parameterisable;
user synchronisation can be

Watchdog parameterisable;
user synchronisation can be

ramp; user synchronisation ramp; user synchronisation activated. activated.

can be activated. can be activated.

-25...+60 °C -25...+60 °C -25...+60 °C -25...+60 °C -25...+60 °C

CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

approx. 85 g approx. 85 g approx. 50 g approx. 55 g approx. 65 g
www.beckhoff.com/EL4034 www.beckhoff.com/EL4038 www.beckhoff.com/EL4732 www.beckhoff.com/EL4132 www.beckhoff.com/EL4134

with calibration certificate

I For availability status see Beckhoff website at: www.beckhoff.com/EL4134

We reserve the right to make technical changes.

BECKHOFF New Automation Technology

EtherCAT Terminal

S
o

1



Analog output

Analog output | 0...10 V, 12 bit

2-channel analog
output terminal,
0...10V, 12 bit

4-channel analog
output terminal,
0...10V, 12 bit

8-channel analog
output terminal,
0...10V, 12 bit

1-channel analog
output terminal,
0...10V, 12 bit

Technical data

Signal voltage 0...10V
Resolution 12 bit
Connection technology 2-wire, single-ended 2-wire, single-ended 2-wire, single-ended 1-wire, single-ended
£
ks Conversion time ~ 100 ps ~ 150 ps ~ 250 ps ~ 400 ps
<
Y
2 Number of outputs 1 2 4 8
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The EL4001, EL4002, EL4004 and EL4008 EtherCAT Terminals are analog output terminals with average conversion times
and 12-bit resolution. The channels use the 0 V power contact as common reference potential. The EL4008 is designed for
single-wire connection. The other terminals are designed for 2-wire connection. User scaling can be set in the terminal.

Load

> 5 kQ (short-circuit-proof)

> 5 kQ (short-circuit-proof)

> 5 kQ (short-circuit-proof)

> 5 kQ (short-circuit-proof)

Current consumption typ. 140 mA typ. 140 mA typ. 140 mA typ. 100 mA
E-bus

Distributed clocks yes yes yes yes
Distributed clock precision << 1 ps <<1yps <<1ps <<1ys
Current consumption typ. 25 mA typ. 25 mA typ. 25 mA typ. 25 mA

power contacts

Output error

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

Special features

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Operating temperature -25...+60 °C -25...+60 °C -25...460 °C -25...+60 °C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 85 g approx. 85 g

Further information www.beckhoff.com/EL4001 www.beckhoff.com/EL4002 www.beckhoff.com/EL4004 www.beckhoff.com/EL4008

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog output | 0...10 V, 16 bit

Technical data

Signal voltage

2-channel analog
output terminal,
0...10V, 16 bit

0...10V

Analog output

4-channel analog
output terminal,
0...10V, 16 bit

Resolution

16 bit (incl. sign)

Connection technology

2-wire, single-ended

2-wire, single-ended

Conversion time

~ 40 ps

~ 290 ps

Number of outputs

N

E~N

R

+60°C
-25°C

The EL4102 and EL4104 EtherCAT Terminals are analog output terminals with short conversion times and 16-bit
resolution and are suitable for fast control tasks. Both terminals are designed for 2-wire connection. The channels
have a common reference ground. User scaling can be set in the terminal.

Load > 5 kQ (short-circuit-proof) > 5 kQ (short-circuit-proof)
Current consumption typ. 210 mA typ. 190 mA

E-bus

Distributed clocks yes yes

Distributed clock precision << 1 ps <<1ps

Current consumption
power contacts

Output error

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

Special features

Watchdog parameterisable;

user synchronisation can be activated.

Watchdog parameterisable;
user synchronisation can be activated.

Operating temperature -25...+60 °C -25...460 °C

Approvals CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 65 g

Further information www.beckhoff.com/EL4102 www.beckhoff.com/EL4104

We reserve the right to make technical changes.
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Analog output

Analog output | 0...20 mA, 12 bit

Technical data

1-channel analog
output terminal,
0...20 mA, 12 bit

2-channel analog
output terminal,
0...20 mA, 12 bit

4-channel analog
output terminal,
0...20 mA, 12 bit

8-channel analog
output terminal,
0...20 mA, 12 bit

Signal voltage

Resolution

Connection technology

3-wire, single-ended

2-wire, single-ended

1-wire, single-ended

EtherCAT Terminal

o
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Conversion time ~ 100 ps ~ 150 ps ~ 250 ps ~ 400 ps
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The EtherCAT Terminals of the EL401x series are analog output terminals with average conversion times and 12-bit
resolution. The channels use the 0 V power contact as common reference potential. Apart from the 8-channel version
EL4018, the terminals of the EL401x series are designed for 2-wire connection. User scaling can be set in the terminal.

Load <500 Q (short-circuit-proof) = <500 Q (short-circuit-proof) = < 350 Q (short-circuit-proof) = < 150 Q
Current consumption E-bus  typ. 140 mA typ. 140 mA typ. 140 mA typ. 100 mA
Distributed clocks yes yes yes yes
Distributed clock precision << 1 ps <<1ps <<1ps <<1ps
Oversampling factor - - - -

Output rate - - - -

Current consumption typ. 25 mA typ. 25 mA typ. 25 mA typ. 60 mA

power contacts

Output error

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

Special features

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Operating temperature -25...460 °C -25...4+60 °C 0...+55°C 0...+55°C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 65 g approx. 65 g

Further information www.beckhoff.com/EL4011 www.beckhoff.com/EL4012 www.beckhoff.com/EL4014 www.beckhoff.com/EL4018

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog output | 0...20 mA/-10...+10 mA, 16 bit

Technical data

2-channel analog
output terminal,
0...20 mA, 16 bit,
oversampling

2-channel analog
output terminal,
0...20 mA, 16 bit

4-channel analog
output terminal,
0...20 mA, 16 bit

Analog output

2-channel analog
output terminal,
-10...+10 mA, 16 bit

Signal voltage

0...20 mA

-10...+10 mA

Resolution 16 bit (incl. sign)

Connection technology 3-wire, single-ended 3-wire, single-ended 2-wire, single-ended 3-wire, single-ended
Conversion time ~ 10 ps ~ 40 ps ~ 290 ps ~ 40 ps

Number of outputs 2 2 4 2
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Terminal can output up to
100 sequential output values
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EtherCAT cycle. The over-
sampling factor must be

an integer multiple of the
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The EtherCAT Terminals of the EL411x series are analog output terminals with short con-
version times and 16-bit resolution and are suitable for fast control tasks. The terminals

are designed for 2-wire connection. The channels use the 0 V power contact as common
reference potential. User scaling can be set in the terminal.

Load <500 Q (short-circuit-proof) = <500 Q (short-circuit-proof) = < 350 Q (short-circuit-proof) = <500 Q (short-circuit-proof)
Current consumption E-bus  typ. 100 mA typ. 160 mA typ. 160 mA typ. 160 mA
Distributed clocks yes yes yes yes
Distributed clock precision << 1 ps <<1ps <<1ps <<1ps
Oversampling factor n = integer multiple of the - - -
cycle time, 1...100 selectable
Output rate max. 100 ksamples/s - - -
Current consum. pow. cont.  typ. 15 mA typ. 15 mA typ. 15 mA typ. 15 mA

Output error

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

< 0.1 % (relative to end value)

Special features

oversampling

Watchdog parameterisable;
user synchronisation can be

Watchdog parameterisable;
user synchronisation can be

Watchdog parameterisable;
user synchronisation can be

activated. activated. activated.
Operating temperature 0...+55°C 0...+55°C 0...+55°C 0...+55°C
Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex
Weight approx. 65 g approx. 60 g approx. 65 g approx. 65 g
Further information www.beckhoff.com/EL4712 www.beckhoff.com/EL4112 www.beckhoff.com/EL4114 www.beckhoff.com/EL4112

Special terminals
Distinguishing features

with calibration certificate

Further information on XFC see page XTI

We reserve the right to make technical changes.

I For availability status see Beckhoff website at: www.beckhoff.com/EL4114
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Analog output

Analog output | 4...20 mA, 12 bit

8-channel analog
output terminal,
4...20 mA, 12 bit

2-channel analog 4-channel analog
output terminal,

4...20 mA, 12 bit

1-channel analog
output terminal,
4...20 mA, 12 bit

output terminal,
4...20 mA, 12 bit

Technical data

Signal voltage

4...20mA

Resolution

12 bit

Connection technology

3-wire, single-ended

3-wire, single-ended

2-wire, single-ended

1-wire, single-ended

EtherCAT Terminal
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The EtherCAT Terminals of the EL402x series are analog output terminals with average conversion times and 12-bit
resolution. The channels use the 0V power contact as common reference potential. Apart from the 8-channel version
EL4028, the terminals of the EL402x series are designed for 2-wire connection. User scaling can be set in the terminal.

Load <500 Q (short-circuit-proof) = <500 Q (short-circuit-proof) = < 350 Q (short-circuit-proof) = < 150 Q
Current consumption typ. 140 mA typ. 140 mA typ. 140 mA typ. 100 mA
E-bus

Distributed clocks yes yes yes yes
Distributed clock precision << 1 ps <<1yps <<1ps <<1ys
Current consumption typ. 25 mA typ. 25 mA typ. 25 mA typ. 60 mA

power contacts

Output error

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

< 0.1 % (relative
to end value)

Special features

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Optional watchdog: user-
specific output value with
ramp; user synchronisation
can be activated.

Operating temperature -25...+60 °C -25...+60 °C 0...455°C 0...455°C

Approvals CE, UL, Ex CE, UL, Ex CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 60 g approx. 60 g approx. 60 g

Further information www.beckhoff.com/EL4021 www.beckhoff.com/EL4022 www.beckhoff.com/EL4024 www.beckhoff.com/EL4028

BECKHOFF New Automation Technology

We reserve the right to make technical changes.



Analog output

Analog output | 4...20 mA, 16 bit

2-channel analog 4-channel analog
output terminal, output terminal,
4...20 mA, 16 bit 4...20 mA, 16 bit

Technical data

Signal voltage 4...20mA

Resolution 16 bit (incl. sign)

Connection technology 3-wire, single-ended 2-wire, single-ended
Conversion time ~ 40 ps ~ 290 ps

N
E~Y

Number of outputs
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The EL4122 and EL4124 EtherCAT Terminals are analog output terminals with short conversion times and 16-bit
resolution and are suitable for fast control tasks. The terminals are designed for 2-wire connection. The channels
have a common reference ground. The EL4122 uses the 0V power contact as reference potential. User scaling can
be set in the terminal.

Load <500 Q (short-circuit-proof) < 350 Q (short-circuit-proof)

Current consumption typ. 160 mA typ. 190 mA

E-bus

Distributed clocks yes yes

Distributed clock precision << 1 ps <<1ps

Current consumption typ. 15 mA typ. 15 mA

power contacts

Output error < 0.1 % (relative to end value) < 0.1 % (relative to end value)

Special features Watchdog parameterisable; Watchdog parameterisable;
user synchronisation can be activated. user synchronisation can be activated.

Operating temperature 0...+55°C 0...455°C

Approvals CE, UL, Ex CE, UL, Ex

Weight approx. 60 g approx. 65 g

Further information www.beckhoff.com/EL4122 www.beckhoff.com/EL4124

We reserve the right to make technical changes. BECKHOFF New Automation Technology
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Position measurement

EL5001, EL5002

Position measurement | SSI encoder interfaces

The EL5001 SSI interface EtherCAT
Terminal enables the direct con-
nection of an SSI encoder; two SSI
encoders can be connected to the
2-channel EL5002 version.

SSI communication is normal for
the connection of position encoders
and needs two differential wire pairs
as the clock and data line. Via the
clock line, the master specifies the
speed with which the SSI slave on
the data line returns its position,

e.g. with 24-bit length.

The interface circuit of the
EL500x generates a pulse for reading
the encoder, and makes the incoming
data stream available to the control-
ler as a data word in the process
image. Various operating modes,
transmission frequencies and bit
widths can be permanently stored
in a control register.

The EL5001 and EL5002 feature
the distributed clocks function. Cyclic
reading of the SSI encoder can thus
be started with high precision, ena-
bling detailed dynamic analysis of
the axis in the control system. If the
distributed clocks function is deac-
tivated, the EL500x clocks the data
synchronously with the EtherCAT
cycle from the position encoder.

If the transmitted position data
are also to be read by a second con-
troller while an SSI master-slave con-
nection already exists, the EL5001-
0011 can be used as an SSI monitor,
which passively and jointly reads the
SSI data on the data lines.

BECKHOFF New Automation Technology

SSI encoder interface

SSI encoder interface

Technical data

EL5001 | ES5001

EL5002 | ES5002

Technology

Number of channels

Encoder supply
Current consumption
power contacts
Current consumption
E-bus

Distributed clocks
Signal output (pulse)
Signal input (data)
Encoder connection

Data transfer rates
Special features
Operating temperature
Approvals

Weight
Further information
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SSI encoder interface

24V DC via power contacts
typ. 20 mA

typ. 120 mA

yes

difference signal (R5422)
difference signal (R5422)
binary input: D+, D-,
binary output: Cl+, Cl-
variable up to 1 MHz,
250 kHz default
adjustable baud rate,
coding and data length
-25...4+60 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL5001

+60°C
-25°C

25¢

Data

g
Clock

Data

Clock

external e.g. EL91xx
typ. 20 mA

typ. 130 mA

yes

difference signal (RS422)
difference signal (R5422)
binary input: D+, D-,
binary output: Cl+, CI-
variable up to 1 MHz,
250 kHz default
adjustable baud rate,
coding and data length
-25...460 °C

CE, UL, Ex

approx. 55 g
www.beckhoff.com/EL5002

Special terminals

EL5001-0011

Distinguishing features

SSI monitor terminal,
no clock output
(simply listening)

We reserve the right to make technical changes.
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rge v Kak kynutb B MuHcke?

CpenaTtb 3afBKY WUITU 3anpoc MOXHO No TenedgoHy ¢akcy unu no aNeKTPoOHHOM noyTte
NMpocum Bac yka3biBaTb B 3asiBKe:

— Ha3BaHue npeanpuATUA, akc, KOHTaKTHbIN TenedoH, KOHTaKTHOE NULLO;

— nofiHoe HanMeHOBaHMe M KONUYEeCTBO TOBapa;

— BO3MOXHOCTb 3aMeHbl UNTU aHanoru;
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