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1 About this documentation

1.1 Symbols and notes
The safety notices in this documentation are designed 
according to the severity of the danger. 

DANGER
Imminent risk to life!
Notes with the signal word “Danger” warn 
you of situations which will result in serious 
injury or death if you do not follow the in-
structions given in this manual.

WARNING
Possible danger to life!
Notes with the signal word “Warning” warn 
you of situations which may result in serious 
injury or death if you do not follow the in-
structions given in this manual.

CAUTION
Risk of injury!
Notes with the signal word “Caution” warn 
you of situations which may result in injury 
if you do not follow the instructions given in 
this manual.

ATTENTION
Material damage! 
Notes with the signal word “Attention” warn you of hazards 
which may result in material damage. 

Text next to this arrow are notes which are not rel-
evant to safety, but provide important information 
about proper and effective work procedures.

The situation-dependent safety notices may contain the fol-
lowing warning symbols:

Symbol Meaning

Warning against hazardous electrical 
voltage

Warning against explosive atmospheres

Warning against electrostatically charged 
components

Instruction: observe the documentation

 All instructions can be identified by the black triangle 
next to the text.

 – Lists are marked with a tick.

1.2 Complete documentation
 – When using safe I/O modules or safe feed-in 

modules, please also observe the Modules 
for Functional Safety Manual.

 – Additional manuals are available for the follow-
ing products:

 – UR20-1SM-50W-6DI2DO-P
 – UR20-4COM-IO-LINK

 – The u-remote Web Server Manual 
describes how to use the web server applica-
tion.

All documents are available to download from the 
Weidmüller website.

http://www.weidmueller.com/u-remote
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1.3 Standard data structure

All given details of data structure (e.g. process 
data, parameters) refer to the u-remote internal 
mapping, when the standard data format is set in 
the coupler parameters (see table below). 
The way these data are represented by other 
þeldbus participants (e.g. the PLC), depends addi-
tionally on the þeldbus speciþcation and the data 
format of the communicating device. Therefore 
it might happen, that bytes are changed within a 
word or words are changed within a double word.

Standard data formats
Fieldbus coupler Standard data format
UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

Motorola
UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2, 
UR20-FBC-PN-ECO
UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2, 
UR20-FBC-MOD-TCP-ECO
UR20-FBC-CAN

Intel

UR20-FBC-EC, UR20-FBC-EC-ECO
UR20-FBC-EIP, UR20-FBC-EIP-V2, UR20-FBC-EIP-ECO
UR20-FBC-DN
UR20-FBC-PL
UR20-FBC-IEC61162-450

1.4 Software releases described
The present manual describes the following þrmware re-
leases of the couplers:

Firmware releases
Order No. Fieldbus coupler Release
1334870000 UR20-FBC-PB-DP 01.09.00
2614380000 UR20-FBC-PB-DP-V2 01.12.00
1334880000 UR20-FBC-PN-IRT 01.08.00
2566380000 UR20-FBC-PN-IRT-V2 01.13.02
2659680000 UR20-FBC-PN-ECO 01.02.01
1334910000 UR20-FBC-EC, HW 01.xx.xx 01.11.00
1334910000 UR20-FBC-EC, HW 02.xx.xx 02.01.00
2659690000 UR20-FBC-EC-ECO 02.01.00
1334930000 UR20-FBC-MOD-TCP 02.07.00
2476450000 UR20-FBC-MOD-TCP-V2 02.10.00
2659700000 UR20-FBC-MOD-TCP-ECO 01.02.00
1334920000 UR20-FBC-EIP, HW 01.xx.xx 01.08.00
1334920000 UR20-FBC-EIP, HW 02.xx.xx 02.13.00

Firmware releases
Order No. Fieldbus coupler Release
1550550000 UR20-FBC-EIP-V2 01.03.00
2799510000 UR20-FBC-EIP-ECO 01.01.01
1334900000 UR20-FBC-DN 01.10.00
1334890000 UR20-FBC-CAN 01.10.00
1334940000 UR20-FBC-PL 01.11.00
2661310000 UR20-FBC-IEC61162-450 01.02.00
2625010000 UR20-FBC-CC 01.02.00
2680260000 UR20-FBC-CC-TSN 01.03.00

Device description files
Fieldbus protocol Release
PROFIBUS UR20-FBC-PB-DP 2.93

UR20-FBC-PB-DP-V2 2.101

PROFINET
UR20-FBC-PN-IRT 20200105
UR20-FBC-PN-IRT-V2 20230224
UR20-FBC-PN-ECO 20220711

EtherCAT
UR20-FBC-EC 62/62
UR20-FBC-EC-ECO 62/62

Ethernet/IP

UR20-FBC-EIP EDS: 1.6
L5K: 2022_07_05

UR20-FBC-EIP-V2 EDS: 1.2
L5K: 2022_07_05

UR20-FBC-EIP-ECO EDS: 1.1
L5K: 2022_07_05 

DeviceNet 1.4
CANopen 1.25
POWERLINK 1.0
CC-Link 0001, Proþle ver. 00B
CC-Link IE TSN 0001, Proþle ver. 00F

Web server language files
Language Release Availablity
German 01.06.00 On delivery
English 01.06.00 On delivery
Chinese 01.06.00 On delivery
French 01.06.00 Available online
Italian 01.06.00 Available online
Spanish 01.06.00 Available online
Portuguese 01.06.00 Available online
Korean 01.06.00 Available online
Japanese 01.06.00 Available online
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2 Safety

This section includes general safety instructions for handling 
the u-remote system. Speciþc warning notices for speciþc 
tasks and situations are given at the appropriate places in 
the documentation. Failure to observe the safety and warn-
ing notices can result in damage to persons and material.

When using safe I/O modules or safe feed-in 
modules, please also observe the Module for 
Functional Safety Manual. The manual is 
available to download from the Weidmüller 
website.

2.1 General safety notice
Work on the u-remote products may only be performed by 
qualiþed electricians with the support of trained persons. 
As a result of their professional training and experience, an 
electrician is qualiþed to perform the necessary work and 
identify any potential risks. 

Before any work is carried out on the products (installa-
tion, maintenance, retroþtting), the power supply must be 
switched off and secured against being switched on again. 
Work may be carried out with safety extra-low voltage 
(SELV). When working during continued operations, the 
emergency stop mechanisms must not be made ineffective.

The u-remote products do not comprehend any components 
or parts that can be maintained by the operator. If a malfunc-
tion on a u-remote product cannot be þxed after following 
the recommended measures (see Chapter 12), the product 
in question must be sent back to Weidm¿ller. Weidm¿ller 
does not assume any liability if the product has been tam-
pered with! 

Electrostatic discharge
u-remote products can be damaged or destroyed by electro-
static discharge. When handling the products, the neces-
sary safety measures against electrostatic discharge (ESD) 
according to IECŀ61340-5-1 and IECŀ61340-5-2 must be 
observed.

All devices are supplied in ESD-protected packaging. The 
packing and unpacking as well as the installation and di-
sassembly of a device may only be carried out by qualiþed 
personnel and in accordance with the ESD information.

Open equipment
u-remote products are open equipment that may only be in-
stalled and operated in lockable housings, cabinets or electri-
cal operations rooms. The enclosure must prevent the spread 
of þre. Only trained and authorised personnel may access 
the equipment.

The standards and guidelines applicable for the assembly 
of switch cabinets and the arrangement of data and supply 
lines must be complied with. For applications requiring func-
tional safety, the surrounding housing must meet at least 
IP54.

Power supply
All supply sources and all external circuits intended to be 
connected to SELV parts of the system shall be galvanically 
separated from mains supply or hazardous live voltage by 
reinforced or double insulation and meet the requirements of 
SELV circuit. The output voltage of the feed-in power supply 
has to fulþll overvoltage categoryŀII according to IECŀ61010. 
When connecting to outer current circuits the respective 
overload category has to be regarded for each single module 
of the u-remote station (see technical data). 

Fuse protection 
The operator must set up the equipment so that it is protect-
ed against overloading. The main switch, the switches of the 
subsequent circuits, the cable cross sections and the fuse 
protection have to be conþgured according to IECŀ61010. 
The current demand must be calculated separately for each 
single u-remote station as described in chapter 4.6.

In the case of modules without fused sensor/actuator power 
supplies, all lines to the connected sensors/actuators must 
be fused corresponding to their conductor cross-section (as 
per DIN VDEŀ0298 Part 4).

To meet UL-speciþcations in accordance with ULŀ248-14,  
a UL-certiþed automatic fuse (e.g. ABB Type S201-B10) 
or a 10ŀA fuse with a medium time-lag (e.g. ESKA Part No. 
522.227) must be used. 

All connections of the u-remote components are protected 
against voltage pulses and overcurrent in accordance with 
IECŀ61131-2, ZoneŀB. The operator has to decide whether 
additional overvoltage protection according to IECŀ62305 
is required. Voltages that exceed +/-30ŀV may cause the de-
struction of couplers and modules.

Earthing
Via an FE spring on its underside each coupler and each 
module is electrically connected to the DIN rail. This connec-
tion is only established certainly if the assembly is carried 
out carefully and in accordance with the instructions (see 
Chapterŀ7.2). In order to ensure the earthing of the station 
the DIN rail must be connected to the protective earth via the 
earth terminals (PE).

Several modules have connections with green pushers. An 
FE potential is also provided at these connections. They 
must not be used as a PE! 

http://www.weidmueller.com/u-remote
http://www.weidmueller.com/u-remote
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Shielding
Shielded lines are to be connected with shielded plugs and 
þxed on a shield bus in compliance with the relevant stand-
ard (see Chapterŀ8).

2.2 Intended use
The products of the u-remote series are intended for use in 
industrial automation. A u-remote station with bus coupler 
and connected modules is intended for the decentralised 
control of systems or sub-systems. Via the þeldbus coupler 
every module of a station is integrated into a þeldbus struc-
ture and connected to the superordinate control unit. The 
u-remote products conform to degree of protection IP20 
(in accordance with IECŀ60529). The observance of the 
documentation is part of the intended use. The products 
described in this manual may only be used for the intended 
applications and only in connection with certiþed third-party 
devices or components. The product-speciþc protective 
measures can become ineffective in the event of deviating 
use.

2.3 Use in a potentially explosive atmosphere
The þeldbus couplers of the ECO series must not be used in 
hazardous areas!
Unless otherwise noted, the u-remote products can be used 
in potentially explosive atmospheres rated as Zoneŀ2 (as per 
Directive 2014/34/EU). The u-remote products are suitable 
for use in ClassŀI, Divisionŀ2, Groups A to D according to 
NFPA publicationŀ70.
If u-remote products are used in potentially explosive atmos-
pheres, the following notes are also applicable:

 – Staff involved in assembly, installation and operation must 
be qualified to perform safe work on electrical systems 
protected against potentially explosive atmospheres.

 – The requirements according to IEC 60079-14 must be 
observed.

 – The substitution of any components may impair suitability 
for ClassŀI, Divsionŀ2.

 – Whenever the station setup is changed, it must be 
ensured that the added components are suitable for use 
in the potentially explosive atmospheres. 

 – The equipment shall be installed in an enclosure that pro-
vides a degree of protection not less than IP54 in accord-
ance with IECŀ60079-7, accessible only by the use of a 
tool.

 – The housing enclosing must meet the requirements of 
explosion protection type Exŀn or Exŀe.

 – The u-remote station may only be installed in horizontal 
orientation.

 – Sensors and actuators that are located in Zone 2 or in a 
safe zone can be connected to the u-remote station.

 – If the ambient temperature under rated conditions exeeds 
55ŀÁC, the cables used for feed-in (on the fieldbus coupler 
and on power-feed modules) must be specified for at 
least 90ŀÁC. 

 – If the temperature under rated conditions exceeds 70ŀÁC 
at the cable or conduit entry point, or 80ŀÁC at the 
branching point of the conductors, the temperature speci-
fication of the selected cable shall be in compliance with 
the actual measured temperature values.

 – The equipment shall only be used in an area of not more 
than pollution degreeŀ2, as defined in IECŀ60664-1.

 – A stabilized 24ŀV DC power supply with double or rein-
forced insulation shall be used.

 – A visual inspection of the u-remote station is to be per-
formed once per year.

 – When using relay modules UR20-4RO-CO-255, solid state 
relay modules UR20-4RO-SSR-255 or 
UR20-4DI-2W-230V-AC modules in explosive atmos-
phere:

 – The device shall be installed in an environment free of 
condensation, corrosives and conducting dusts. 

 – If the switching voltage, the input voltage or the output 
exceeds 63ŀV, a transient protection device shall be 
provided that limits the transients to a peak voltage of 
500ŀV or less.

 – When using relay modules UR20-4RO-CO-255 in explo-
sive atmosphere:

 – Make sure that the module will not be exposed to 
chemicals, which may degrade the sealing properties 
of materials used in the relay.

 – Due to the fact that relays are subject to wear, it must 
be ensured, by appropriate maintenance intervals, that 
the temperature do not exceed the limits of tempera-
ture class T4. A contact resistance of more than 
110ŀmὩ will be considered as a fault.

 – The modules may only be charged with resistive loads.
 – While explosive atmosphere is present:

 – No electrical connection shall be separated in ener-
gized condition.

 – The USB interface shall not be used.
 – Dip-switches, binary-switches and potentiometers shall 

not be actuated.
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2.4 Legal notice
The u-remote UR20 series products are CE-compliant in ac-
cordance with the following directives:

 – 2014/30/EU, EMC Directive
 – 2014/35/EU, Low Voltage Directive
 – 2014/34/EU, ATEX Directive (unless otherwise noted)

The u-remote UR20 series products are UKCA-compliant in 
accordance with the following regulations:

 – SI2016/1091, Electromagnetic Compatibility Regulations 
2016

 – SI2016/1101, Electrical Equipment (Safety) Regulations 
2016

 – SI2016/1107, Equipment and Protective Systems 
Intended for Use in Potentially Explosive Atmospheres 
Regulations 2016 (unless otherwise noted) 

The test reports according to CISPRŀ16-2-3 should also be 
suitable to demonstrate the compliance of the u-remote 
devices to the limits for radiated emissions as deþned by 
CFRŀ47ŀPartŀ15, SubpartŀB, Ä15.109, ClassŀA (2010) and 
ICES-003, Issueŀ5, ClassŀA (2012).

Components of free software products are integrated in the 
u-remote products. You can þnd a list of the open source 
software components used and their licences in the web 
server in the help function.
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3 System overview

Standard ECO

Example arrangement of a u-remote station

The modular u-remote system supports common þeldbus 
systems and conforms to IEC 61131-2. Each station is 
assigned a bus address in the þeldbus structure. Only the 
coupler is þeldbus-speciþc; the I/O modules are independent 
of the þeldbus.
Up to 64 active I/O modules can be combined in a u-remote 
station with standard þelbus coupler. Up to 16 active I/O 
modules can be combined in a u-remote station with ECO 
þelbus coupler. The largest expansion possible depends on 
the maximum amount of data transmitted by the selected 
þeldbus, in particular the conþguration, parameter, or pro-
cess data for the module types provided. 

The following components belong to the u-remote product 
series:

 – Fieldbus coupler (gateway): Head station for converting 
the respective fieldbus protocol on the u-remote system 
bus

 – Active I/O modules:
 – Modules with digital input (DI) or digital output (DO) 

with 2, 4, 8 or 16 channels
 – Modules with analogue input (AI) or analogue output 

(AO) with up to 8 channels
 – Pulse width modulation modules (PWM)
 – Stepper motor module
 – Digital counter modules (CNT)
 – Digital interface modules (SSI)
 – Safe I/O modules
 – Communication modules (COM)
 – Subbus modules (SAI Active) 
 – Safe power-feed modules (PF-O-xDI-SIL) 24 V for out-

put current, providing one or two inputs (with two 
channels each) for safety circuits

 – Passive I/O modules (no fieldbus communication)
 – 24-V power-feed modules (PF) for input or output cur-

rent
 – Potential distribution modules (AUX)
 – Empty modules acting as placeholders (ES)

 – Mechanical fixing elements
 – End bracket
 – End plate

D W

Height (H) Width (W) Depth (D)

Fieldbus coupler 120.0 / 4.72 52.0 / 2.05 76.0 / 2.99

I/O module 120.0 / 4.72 11.5 / 0.451) 76.0 / 2.99

End plate 120.0 / 4.72 3.5 / 0.14 76.0 / 2.99 

End bracket 120.0 / 4.72 8.0 / 0.32 36.0 / 1.42

1) Stepper motor module: 23ŀmm / 0.9"

Dimensions of the u-remote components (mm / inch)

“Double-click” installation
The u-remote station modules can be installed quickly and 
simply. When attaching the module to the DIN rail, a clear 
clicking noise can be heard, which means that the module 
has clicked into place. In the second step, which involves 
pushing the module being installed together with the neigh-
bouring module, a further clicking noise indicates that the 
modules have been correctly connected to each other.
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Power supply concept with standard þeldbus coupler
The u-remote system uses three internal current paths as 
described in following chapterŀ4. A standard þeldbus coupler 
supplies the system and the input path as well as the output 
path galvanically seperated via two connections. A cus-
tom-þt refreshing by power-feed modules is easyly feasible.
The þgure shows the general supply concept. For detailed 
description and calculation of the current demand please 
regard sections 4.7 and 4.8.

DI DI DO PF-IDODO DI DIDI DODO DOPF-OFBC PF-OAO DO

UOUT 24 V

UOUT Power supply of the output paths
UIN Power supply of the intput paths
PF-X Power feed-in
Surge protection on each power feed-in

UIN 24 V

24V Power feed-in 
outputs

24V Power feed-in 
inputs

24 V

Power supply of a u-remote station with standard fieldbus coupler

Power supply concept with ECO þeldbus coupler
The u-remote system uses three internal current paths as 
described in following chapterŀ4. An ECO þeldbus coupler 
supplies the three current pathes via the same connection. 
A custom-þt refreshing by power-feed modules is easyly fea-
sible.
The þgure shows the general supply concept. For detailed 
description and calculation of the current demand please 
regard sections 4.7 and 4.8.

DI DI DO PF-IDODO DI DIDI DODO DOPF-OFBC PF-OAO DO

U 24 V

U Power supply
PF-X Power feed-in
Surge protection on each power feed-in

24V Power feed-in 
outputs

24V Power feed-in 
inputs

24 V

Power supply of a u-remote station with ECO fieldbus coupler
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3.1 General description of the þeldbus coupler
A þeldbus coupler is used to connect the station I/O mod-
ules to the þeldbus. All of the data trafþc with the program-
mable logic controller including the diagnostic messages is 
exchanged via the coupler. The integrated power supply pro-
vides the coupler and all connected modules with power.
A detailed description of the individual coupler types is avail-
able in Chapterŀ5.

1

3

2

4

5

6

12

10

11

9

8

7

14

13

13

15

16

18

17

Standard fieldbus coupler (example: UR20-FBC-PB-DP)

1 Release lever for the DIN rail fixing
2 Rotary switch
3 Data line connection (e.g. SUB-D socket)
4 Seats for module markers
5 Type designation
6 Swivel marker for labelling modules and channels (optional)

7 Connector frame unlocking device 
8 LED power supply coupler
9 Fieldbus/coupler status LEDs
10 Power supply connector for the system and input modules
11 Power supply connector for output modules
12 Service flap (access USB port)
13 Latching hook for latching onto module sides
14 System bus
15 System current path
16 Input current path
17 Type plate
18 Output current path
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1

2

3

4

5

9

8

7

6

11

10

10

12

13

15

14

ECO fieldbus coupler (example: UR20-FBC-PN-ECO)

1 Release lever for the DIN rail fixing
2 Data line connection (e.g. Ethernet)
3 Seats for module markers
4 Type designation
5 Swivel marker for labelling modules and channels (optional)

6 Connector frame unlocking device 
7 LED power supply coupler
8 Fieldbus/coupler status LEDs
9 Power supply connector for the system, input and output modules
10 Latching hook for latching onto module sides
11 System bus
12 System current path
13 Input current path
14 Type plate
15 Output current path
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3.2 General technical data for the þeldbus coupler

Type of connection “PUSH IN” Single-wired,  Fine-wired
Conductor cross-section 0.14ẽðẽ1.5ŀmm2 (AWG 26ẽðẽ16)

Configuration interface USB 2.01)

Dimensions Height 120.0ŀmm / 4.72" 
(with release lever: 128.0ŀmm / 5.04")

Width 52.0ŀmm / 2.05"
Depth 76.0ŀmm / 2.99"

Degree of protection (IECŀ60529) IP20

Flammability rating ULŀ94 V-0

Temperature data All product-speciþc temperature data are available in the corresponding product description in Chapter 5.

Humidity Operation 95ẽ%, non-condensing as per IEC 61131-2
Storage, transport 95ẽ%, non-condensing as per IECŀ61131-2

Air pressure Operation2) Ó 795 hPa (altitude Ò 2000ŀm) as per IECŀ61131-2
Storage, transport Ó 700 hPa (altitude Ò 3000ŀm) as per IECŀ61131-2

Vibration resistance 5ŀHz Ò f Ò 8.4ŀHz: 3.5ŀmm amplitude as per IEC 60068-2-6
8.4ŀHz Ò f Ò 150ŀHz: 1 g acceleration as per IEC 60068-2-6

Shock resistance 15 g over 11ŀms, half sinewave, as per IEC 60068-2-27

Potential isolation Test voltage1) max. 28.8ŀV within one channel
500ŀV DC þeld/system (as per ENŀ60079-15:2017)

Pollution severity level 2 (as per DIN EN 60664-1:2008)
Overvoltage category II (as per DIN EN 50178)

Approvals and standards cULus ULŀ61010 
UR20-FBC-DN, UR20-FBC-CAN: UL 508

Maritime and offshore applications1) see annex
EMC IEC 61000 (partial standards as per the requirements of IECŀ61131-2)
Potentially explosive atmosphere Zone 21) IEC 60079-0:2017+Corr.1:2020, IEC 60079-7:2017

EN IEC 60079-0:2018, EN IEC 60079-7:2015+A1:2018
PLC IECŀ61131-2

1) Only with standard þeldbus couplers
2) Higher altitudes are possible when particular deratings are considered. Please contact your responsible Weidmüller company as needed.
All product-speciþc technical data are available in the corresponding product description in Chapterŀ5.
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3.3 General description of I/O modules

1

2

3

4

5

6

7

8

6

12

11

9

10

15

14

13

13

I/O module (Example UR20-4-DI-P)

1 Release lever for the DIN rail fixing
2 System bus
3 System current path
4 Input current path
5 Output current path
6 Seats for module markers
7 Type designation
8 Swivel marker for labelling modules and channels (optional)
9 Connector frame unlocking device 
10 Module status LED (collective message)
11 Connector
12 Channel status LEDs
13 Latching hook for latching onto module sides
14 DIN rail foot
15 Type plate

Colour coding
The removal lever for the electronic unit as well as the con-
nectors are colour-coded as follows:
Black standard
White power supply
Red 230ŀV
Yellow functional safety

1

2
3

4

5

6

I/O module components

1 Base module
2 Electronic unit
3 Removal lever for electronic unit
4 Connector frame 
5 Connector
6 Plug-in unit

A detailed description of the individual module types is avail-
able in Chapterŀ6.
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Connector PG 1.5ŀmm
The connector frame can take up to four connectors, and 
four conductors can be connected to each connector. 
òPUSH INó technology allows for þne-wired conductors with 
crimped wire-end ferrules or ultrasonically welded conduc-
tors, each with a maximum cross-section of 1.5ŀmmİ, to be 
inserted easily through the opening in the clamping terminal 
without having to use tools. To insert þne-wired conductors 
without wire-end ferrules, the pusher must be pressed in 
with a screwdriver (wiring see section 7.5).

Connector PG 1.5ŀmm with four conductor connections

 – conductor cross-section 0.14 to 1.5 mmİ (AWG 26ẽðẽ16)
 – max. ampacity: 10ŀA 
 – 4-pole

The pushers are colour-coded for the following connections:
White Signal DC or AC
Blue GND
Red 24ŀVŀDC 
Green Functional earth (FE)
Black SignalŀAC 

HD connector PGŀ0.35ŀmm
The connection frame can take up to four times two HDŀcon-
nectors UR20-PG0.35, and qualiþed SAI cables* with a 
cross-section from 0.14 to 0.35 mm2 can be connected to 
each connector via insulation displacement contact (IDC) 
(wiring see section 7.5). A list of SAI cables approved for the 
use with HD-connectors (Document-No. 1541020000) is 
available to download from the Weidmüller website.

HD Connector UR20-PG0.35 for HD modules

 – conductor cross-section: 0.14 to 0.35 mmİ (AWG 
26ẽðẽ22)

 – insulation diameter 1.0 to 1.6 mm (0.04 to 0.06")
 – max. ampacity: 1ŀA 
 – 4-pole

Tools
 – multi-stripax 6-16 (Order No. 9202210000)
 – Pressing tool PWZ-UR20-HD (Order No. 1525820000)

In the “Service” section of the Weidmüller website you will 
þnd a video tutorial showing how to assemble the HD con-
nectors.

PLC interface connection
Certain modules are provided with a 20-pole connection that 
enables to connect pre-assembled interface units.

PLC interface connection

 – max. ampacity: 1 A per contact
 – 20-pole

Accessories
 – Pre-assembled cable, e.g. PAC-UNIV-HE20-LCH-1M  
(OrderŀNo.ŀ7789306010)

 – Direct input/output digital interface RSŀ16IOŀ1WŀHŀS 
(Order No.ŀ9445700000)

http://www.weidmueller.com/u-remote
http://www.weidmueller.com/u-remote
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Cable protection
The modules listed in the following table do not have a 
fused sensor/actuator power supply. Thus, all cables to the 
connected sensors/actuators must be fused correspond-
ing to their conductor cross-sections (as per Standard 
DINŀENŀ60204-1, sectionŀ12).

Module Order No.
Digital input modules
UR20-4DI-P 1315170000
UR20-4DI-P-3W 2009360000
UR20-8DI-P-2W 1315180000
UR20-8DI-P-3W 1394400000
UR20-16DI-P-PLC-INT 1315210000
UR20-2DI-P-TS 1460140000
UR20-4DI-P-TS 1460150000
UR20-4DI-N 1315350000
UR20-8DI-N-3W 1315370000
UR20-16DI-N-PLC-INT 1315400000
Digital output modules
UR20-4DO-P 1315220000
UR20-4DO-P-2A 1315230000
UR20-4DO-PN-2A 1394420000
UR20-16DO-P-PLC-INT 1315270000
UR20-4DO-N 1315410000
UR20-4DO-N-2A 1315420000
UR20-16DO-N-PLC-INT 1315450000
Analogue input modules
UR20-4AI-UI-16 1315620000
UR20-4AI-UI-12 1394390000
UR20-8AI-I-PLC-INT 1315670000
Functional modules
UR20-2PWM-PN-0.5A 1315600000
UR20-2PWM-PN-2A 1315610000
UR20-1SM-50W-6DI2DO-P 2489830000
UR20-1CNT-100-1DO 1315570000
UR20-2CNT-100 1315590000
UR20-2FCNT-100 1508080000
Potential distribution modules
UR20-16AUX-I 1334770000
UR20-16AUX-O 1334780000
UR20-16AUX-GND-I 1334800000
UR20-16AUX-GND-O 1334810000
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3.4 General technical data for I/O modules

Type of connection “PUSH IN” Single-wired,  þne-wired
Conductor cross-section 0.14ẽðẽ1.5ŀmm2 (AWG 26ẽðẽ16)

IDC (modules UR20-...-HD) Single-wired,  þne-wired
Conductor cross-section 0.14ẽðẽ0.35ŀmm2 (AWG 26ẽðẽ22)

Dimensions Height 120.0ŀmm / 4.72" (with release lever: 128.0ŀmm / 5.04")
Width 11.5ŀmm / 0.45" (Stepper motor module: 23ŀmm / 0.90")

Depth 76.0ŀmm / 2.99"
Degree of protection (IECŀ60529) IP20

Flammability rating ULŀ94 V-0

Temperature data Operation1) -20ŀÁCẽ...ẽ+60 ÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF 
Storage, transport -40ŀÁCẽ...ẽ+85 ÁC / -ẽ40ŀÁF ẽ...ẽ+185ŀÁF

Humidity Operation, storage, transport 5ẽ% to 95ẽ%, non-condensing as per IEC 61131-2

Air pressure Operation2) Ó 795 hPa (altitude Ò 2000ŀm) as per IEC 61131-2
Storage, transport Ó 700 hPa (altitude Ò 3000ŀm) as per IEC 61131-2

Vibration resistance 5ŀHz Ò f Ò 8.4ŀHz: 3.5-mm amplitude as per IEC 60068-2-6
8.4ŀHz Ò f Ò 150ŀHz: 1-g acceleration as per IEC 60068-2-6

Shock resistance 15 g over 11ŀms, half sinewave, as per IEC 60068-2-27

Tolerances on disturbing influence3)

Electromagnetic fields ENŀ61000-4-3/IECŀ61000-4-3 < Ñ1,0%

Burst ENŀ61000-4-4/IECŀ61000-4-4 < Ñ1,0%

Conducted disturbances ENŀ61000-4-6/IECŀ61000-4-6 < Ñ1,0%

Potential isolation Test voltage4) max. 28.8ŀV within one channel
500ŀV DC þeld/system (as per ENŀ60079-15:2017)

Pollution severity level 2 (as per DIN EN 60664-1:2008)
Overvoltage category II (as per DIN EN 50178)

Approvals and standards CULUS UL 508 or ULŀ61010 (see module descriptions)

Maritime and offshore applications see annex
EMC IEC 61000 (partial standards as per requirements of IEC 61131-2)

Analogue input and analogue output modules have a maximum 
temporary deviation of Ñ1%.

Potentially explosive atmosphere Zone 23) IEC 60079-0:2017+Corr.1:2020, IEC 60079-7:2017, 
IECŀ60079-15:2017
EN IEC 60079-0:2018, EN IEC 60079-7:2015+A1:2018, 
ENŀIECŀ60079-15: 2019

PLC IEC 61131-2
1) Exception: For UR20-8AI-I-PLC-INT the range is -20ŀÁCẽ...ẽ+55 ÁC / -ẽ4ŀẽ...ẽ+131 ÁF
2) Higher altitudes are possible when particular deratings are considered. Please contact your responsible Weidmüller company as needed.
3) Unless otherwise noted within the product-specific technical data
4) Exceptions: UR20-4RO-SSR-255 and UR20-4RO-CO-255 have been tested with 2500ŀV
All product-speciþc technical data are available in the corresponding product description in Chapterŀ6.
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3.5 Current-voltage characteristic

Current-voltage characteristic of P-switching digital inputs

3.6 Mechanical þxing elements
The station is þxed in the installation position by an end 
bracket at either side. The last I/O module is protected 
against dust by a cover plate, into which the second end 
bracket is inserted and screwed to the mounting rail. Every  
u-remote coupler is supplied with a termination kit.

1 2

u-remote station fixing elements

1 End bracket (left end, on the coupler side)
2 Termination kit with end plate and end bracket (right end)

For vertical installation, a special end bracket (Order No. 
1805610000 MEW 35/1) must also be installed below the 
station. 
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3.7 Type plate
Each product carries a type plate with identiþcation informa-
tion, warning symbols and the key technical speciþcations. 
A breakdown of the serial numbers can be found in the table 
provided in the annex. 
A QR code allows for direct online access to the associated 
documentation. The software for reading the QR code must 
support inverted QR codes. 

3

1

5

7

6

4

8
9

2

318

5

59

1 6 46 97 4 8

2

ECO

382

Type plate (examples)

1 Product name and order number
2 Serial number
3 Hardware version
4 Manufacturing code
5 Manufacturer address
6 Approvals and conformity signs
7 Replacement part order number
8 Warning symbols
9 QR code 

Symbols on the type plate
The following symols can be placed on the type plate.

Symbol Meaning

    
Oberserve the documentation

Oberserve the disposal notice

Warning of electrostatic discharge

Warning for use in potentially explosive atmos-
pheres

Information on Ex approvals

EU Conformity

UK Conformity

Eurasia Conformity

Certiþcation for China

Certiþcation for Korea
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3.8 Markers
A wide range of markers are available as accessories for label-
ling equipment.

Module marker
Each I/O module can be labelled at three points using the 
markers. This ensures clear allocation when replacing indi-
vidual modules or electronic units. 

1

1

2

3 3

Three attachment points for module markers

The following markers are available as accessories:
 – White (DEK 5/8-11.5 MC NE WS, Order No. 
1341630000), can be printed with the Weidm¿ller Print-
Jet ADVANCED (Order No. 1324380000)

Connection marker for lines and channels
The connection marker is used to label lines and channels, 
and is attached to the pusher for the connector.
The following markers are available as accessories:

 – White (PM 2.7/2.6 MC NE WS, Order No. 1323710000) 
or yellow (PM 2.7/2.6 MC NE GE, Order No. 
1435010000) can be printed with the Weidm¿ller Print-
Jet ADVANCED (Order No. 1324380000) 

 – With custom printing as per customer specifications 
(Order No. 1323700000)

Connection marker

Swivel marker
Swivel markers (UR20-SM-ACC, Order No. 1339920000) 
allow for modules and all respective channels and lines to be 
labelled in detail. They are attached to the connector frame. 

Module with swivel marker

The following labels are available for the labelling:
 – Thermal transfer printer labels for printing with a thermal 

transfer printer (THM MMP, OrderŀNo. 2430920000)
 – White, OrderŀNo. 1429420000 THM UR20 WS
 – Yellow, OrderŀNo. 1429910000 THM UR20 GE

 – Paper labels (ESO UR20 DIN A4 WS, OrderŀNo. 
1429430000) for printing with laser printers
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End bracket marker EM 8/30
The end bracket of the u-remote station can be þtted with an 
end bracket marker EMŀ8/30 (Order No. 1806120000). 

End bracket with end bracket marker

The following markers are available for the labelling:
 – Markers for printing with a Weidm¿ller PrintJet 
ADVANCED (Order No.ŀ1324380000)

 – Order No. 1045570000, ELSŀ6/30, white, PAŀ66
 – Order No. 1045580000, ELSŀ6/30, yellow, PAŀ66  

 – Markers for printing with a Weidm¿ller THM MMP 
(Order No. 2430920000)

 – Order No. 2009980000, ELSŀ6/30ŀMM, white, polyes-
ter

 – Order No. 2010620000, ELSŀ6/30ŀMM, yellow, poly-
ester

 – Labels for printing with laser printers
 – Order No. 1607720000, ESO 7 white, paper
 – Order No. 1634780000, ESO 7 yellow, paper
 – Order No. 1670390000, ESO 7 P white, polyester
 – Order No. 1670400000, ESO 7 P yellow, polyester

3.9 Module codings

Position coding
In order to prevent an electronic module being mismated, the 
modules can be coded by the customer. Coding is carried 
out by two small components: the orange coding socket and 
the black coding pin. Three codings can be applied to each 
basic module (see chapter 7.3).

Socket and pin for position coding

Basic module with inserted coding sockets

Functional coding
The I/O modules are mechanically coded using three cut-
outs in the circuit board. There are four different function 
codes for: 

 – I/O modules 
 – Power-feed modules for the input current path  
(UR20-PF-I)

 – Power-feed modules for the output current path  
(UR20-PF-O)

 – Safe power-feed modules (UR20-PF-O-xDI-SIL)

1

Electronic unit with coding cut-outs (1) in the PCB
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4 Conþguration

4.1 Order and arrangement of the modules
The u-remote station is designed to be installed on a DINŀrail 
(35 Į 7.5ŀmm or 35ẽxẽ15ŀmm) made from steel or galvanised 
steel according to EN 60715. 

 – A u-remote station may be built up to a maxi-
mum length of 1ŀm. Therefore at most 
82ŀmodules can be aligned on a coupler.

 – A maximum of 64ŀactive modules may be 
installed in a station with standard coupler. A 
maximum of 16ŀactive modules may be 
installed in a station with ECO coupler. 

 – Connected subbus modules have to be consid-
ered as active modules when planning the 
u-remote station.

 – A maximum of 3 of the following module 
types may be installed in a u-remote station, 
either of the same type or mixed:

 – UR20-1COM-SAI-PRO
 – UR20-4COM-IO-LINK

 – When planning the u-remote station, please 
regard the combinability of fieldbus couplers 
with I/O modules, see overview in the annex.

A u-remote station may only be installed in this sequence 
(starting from the left/bottom):

 – End bracket
 – Bus coupler 
 – Modules 
 – End plate and end bracket

ATTENTION
In a u-remote station, a maximum of three passive modules 
may be installed directly behind each other, then an active 
module must follow. Passive modules are power-feed mod-
ule, potential distribution module, empty slot module and 
auxiliary module.

Arrangement of safe power-feed modules
A safe power-feed module PF-O-xDI-SIL module can be 
positioned anywhere in the u-remote station. All of the fol-
lowing output modules (except for the UR20-4RO-CO-255 
and UR20-4RO-SSR-255 relay modules) up to the next PF-O 
module will be safely disconnected (safety segment). Multi-
ple PF-O-xDI-SIL modules/safety segments can be arranged 
within a station.

When using safe power-feed modules, please 
also observe the Modules for Functional 
Safety Manual.
The manual is available to download from the 
Weidmüller website.

4.2 Orientation of the station
The u-remote station is usually installed on a horizontally  
positioned DIN rail. 

42 mm
1.65"

42 mm
1.65"

X1

X2

Installation position of the u-remote station on the DIN rail (horizontal installation)

Installation on vertically positioned DIN rails is also possible. 
In this case however, the heat dissipation is reduced such 
that the derating values change (seeŀSection 4.5). 
In the case of vertical mounting, the þeldbus coupler must 
always be arranged as the þrst module at the bottom and 
secured with a MEWŀ35/1 end bracket for vertical mounting 
(Order No. 1805610000). 

42 mm 42 mm
1.65" 1.65"

X1 X2

Installation position of the u-remote station on the DIN rail (vertical installation)

http://www.weidmueller.com/u-remote
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4.3 Installation distances
In order to be able to carry out the installation and subse-
quent maintenance work and to ensure sufþcient ventilation, 
the u-remote station must be installed while observing the 
following minimum distances (see the following þgures). 

ATTENTION
Depending on how the station shielding is implemented, 
the speciþed distances may have to be made larger, where 
necessary.

The minimum permissible conductor bending radii must also 
be observed. Earth terminals already installed can be ignored 
when calculating the distance.

40 mm
1.57"

35 mm
1.38"

40 mm
1.57"

20 mm
0.79"

20 mm
0.79"

X1

X2

Minimum distances for horizontal installation

35 mm
1.38"

40 mm
1.57"

40 mm
1.57"

20 mm
0.97"

20 mm
0.97"

X1 X2

Minimum distances for vertical installation

1.18"
30 mm

10
mm

0.39"

Minimum distance for electrical cabinet door (without/with swivel marker)

Calculation of space requirements
The space requirements for a u-remote station with n mod-
ules (horizontal installation) is calculated as follows:

D W

Height:      120ŀmm (4.72")  
+ 2 x 40ŀmm (1.57") distances at top and bottom 
=ŀ200ŀmm (7.87")

Width:     8ŀmm (1.57" ) end bracket 
+ 52ŀmm (2.05") bus coupler 
+ nŀxŀ11.5ŀmm (0.45") nŀmodules 
+ 11.5ŀmm (0.45") end plate and end bracket 
+ 2ŀxŀ20ŀmm (0.79") distances to the sides 
=ŀ111.5ŀmm (4.39") + nŀxŀ11.5ŀmm (0.45")

For vertical installation please interchange height and 
width. When calculating the width, 12.5ŀmm / 0.49" 
must be added for the end bracket MEWŀ35/1 (OrderŀNo. 
1805610000).
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4.4 Use in a potentially explosive atmosphere
Please regard the safety notes in section 2.3.

If the u-remote station is used in a potentially explosive 
atmosphere rated as Zone 2, the housing must meet the 
requirements of explosion protection type Exŀn or Exŀe and 
degree of protection IP54. Sensors and actuators that are lo-
cated in Zone 2 or in a safe zone can be connected. All cable 
glands on the housing must be approved for Exŀe. 

IP54

Zone 2 

safe area no ex-approval

u-remote

II 3G Ex ec
II 3G Ex ec nC

Use in a potentially explosive atmosphere

ATEX marking (internal certiþcation)
 II 3 G Ex ec IIC T4 Gc

WI 13ATEX0002ŀX
Ta: -20ŀÁC é +60ŀÁC

ATEX/UKEX marking (external certiþcation)
 II 3 G Ex ec IIC T4 Gc

DEMKO 15ATEX1525ŀX
UL21UKEX2094X
Ta: -20ŀÁC é +60ŀÁC

 II 3 G Ex ec nC IIC T4 Gc (relay modules)
DEMKO 15ATEX1525ŀX
UL21UKEX2094X
Ta: -20ŀÁC é +60ŀÁC

IECEx marking
Ex ec IIC T4 Gc
IECEx ULD 15.0013X

Ex ec nC IIC T4 Gc (relay modules)
IECEx ULD 15.0013X

Calculation of power loss for the use in a potentially explo-
sive atmosphere
You will þnd the module speciþc data needed for calculation 
in the document "WI13ATEX0002_Power_Calc.pdf" which 
you can download from the Weidmüller Support Center.

4.5 Use in maritime and offshore applications
You will þnd a list of u-remote products complying with the 
requirements of the classiþcation societies DNV, ABS, LR, BV 
and RINA in the annex. These products are approved for the 
usage in maritime and offshore applications. The certiþcates 
including the particular location classes are available for 
download from the Weidmüller website.

Please regard the following in the case of maritime or off-
shore applications:

 – The permissible temperature range can be found in the 
respective certificate.

 – For products with maritime approval, a supply voltage 
range of 24ŀVŀDC +30ŀ%/ð25ŀ% applies.

 – The lower limit for the supply voltage is 18.0ŀV. For the 
UR20 modules to function properly, the voltage drop on 
the current paths must not exceed 0.75ŀV.

This results in the maximum number of modules that can be 
lined up without further supply:

Current Max. number of modules without further feed-in
10ŀA 11
8ŀA 15
6ŀA 22
4ŀA 35
2.3ŀA 64

https://support.weidmueller.com/support-center/search/results?query=WI13ATEX0002_Power_Calc
https://support.weidmueller.com/support-center/search/results?query=WI13ATEX0002_Power_Calc
http://www.weidmueller.com/u-remote
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Use of UR20-2PWM-PN-X modules in maritime and off-
shore applications
When digital pulse width modulation output modules 
UR20-2PWM-PN-0.5A and UR20-2PWM-PN-2A are used in 
maritime and offshore applications and an output current 
greater than 20ŀmA must be provided by the module or mod-
ules, the following requirements must be taken into account:

 – Up to a total current of 1ŀA, a ferrite core must be fitted in 
the 24ŀV supply line (type W¿rth WE-AFB LFS 74277255 
or equivalent). Alternatively, the module or modules can 
be supplied by a Weidmüller power supply unit (AC/DC 
or DC/DC) with marine approval. 

 – For a total current greater than 1ŀA, the module or mod-
ules must be supplied by a Weidmüller power supply unit 
(AC/DC or DC/DC) with marine approval.

Power supply with ferrit core

Installation with maritime and offshore applications
For vibrations up to a maximum of 0.7ŀg:
The UR20 station can be mounted on a 35x7.5ŀmm or a 
37x15ŀmm DINŀrail. Up to 64ŀUR20 modules can be in-
stalled in one UR20 station.

For vibrations above 0.7ŀg up to a maximum of 4ŀg:
The UR20 station must be mounted on a 35x7.5ŀmm 
DINŀrail with mounting plate. Up to 50ŀUR20 modules can 
be installed in one UR20 station. 

4.6 “PUSH IN” system cabling
u-remote modules (except HD modules) and þeldbus cou-
plers are equipped with the òPUSH INó connector system. 
Single-strand and þne-strand lines with wire-end ferrules can 
be inserted without the need for a tool. Copper wires with a 
cross-section measuring between 0.14 mm2 and 1.5ŀmm2 
can be connected.
We recommend using the following wire-end ferrules:

Cross-section
AWG

Weidmüller Order No.
Weidmüller colour code

Weidmüller Order No. 
DIN colour code

0.14 mm² 26 9028240000
0.25 mm² 24 9025760000
0.34 mm² 22 9025770000
0.50 mm² 20 9025870000 9019020000
0.75 mm² 18 9025860000 9019050000
1.00 mm² 17 9025950000 9019100000
1.50 mm² 16 0635100000 9019130000

Wire-end ferrules for the wiring

The external dimensions of the crimped wire-end ferrules 
must conform with IEC-60947-1. For crimping, we recom-
mend crimp shape A and the following tools: 

 – Crimping tool for wire-end ferrules from 0.25ŀmmİ to 
1.5ŀmmİ (AWG 24 to 16) with a trapezoidal indentation 
crimp, type: PZŀ6/5 ZERT (Order No. 9017900000)

 – Crimping tool for wire-end ferrules from 0.14ŀmmİ to 
0.75ŀmmİ (AWG 26 to 18) with a trapezoidal crimp, type: 
PZ 1.5 ZERT (Order No. 9017310000) 

4.7 Current demand and power supply
The u-remote system uses three internal current paths:
The ISYS system current path supplies the communication 
part of the I/O modules; it is fed from the coupler input sup-
ply and cannot be interrupted by any module. The maximum 
current-carrying capacity of ISYS allows a u-remote station to 
be expanded with a maximum of 64 active modules without 
having to refresh the power. 
The IIN input current path supplies the input circuit of the 
input modules as well as the connected IS sensors. The cur-
rent must be refreshed with UR20-PF-I (power feed in) mod-
ules as required. These UR20-PF-I modules isolate the input 
current path towards the left (towards the coupler), and as a 
result start a new electricity segment towards the right.
The IOUT output current path supplies the output circuit 
of the output modules with power, as well as the connect-
ed IL actuators. The current must be refreshed with the 
UR20-PF-O (power feed-out), as required. These UR20-PF-O 
modules isolate the output current path to the left (towards 
the coupler), and as a result start a new electricity segment 
to the right.
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The design of the power supply being used must 
take start-up peaks into account.

Power supply derating
The power supply is restricted according to the temperature. 
The following values apply for the horizontal and vertical po-
sitioning of the u-remote station:

Power supply 24ŀVŀDC +20ŀ%/-15ŀ%

Power supply via
X1

X2

X1 X2

UR20-FBC-PB-DP
UR20-FBC-PN-IRT
UR20-FBC-EC (<ẽHW 02.00)
UR20-FBC-EIP (<ẽHW 02.00) 
UR20-FBC-MOD-TCP

60ŀÁC (140ŀÁF) / 2 x 8ŀA
55ŀÁC (131ŀÁF) / 2 x 10ŀA

55ŀÁC (131ŀÁF) / 2 x 6ŀA
50ŀÁC (122 ÁF) / 2 x 8ŀA

UR20-FBC-PB-DP-V2
UR20-FBC-PN-IRT-V2 
UR20-FBC-EC (ÓẽHW 02.00)
UR20-FBC-EIP (ÓẽHW 02.00)
UR20-FBC-EIP-V2
UR20-FBC-MOD-TCP-V2
UR20-FBC-DN
UR20-FBC-PL
UR20-FBC-CAN
UR20-FBC-CC
UR20-FBC-CC-TSN

60ŀÁC (140ŀÁF) / 2 x 10ŀA 55ŀÁC  (131ŀÁF) / 2 x 8ŀA

Power feed module  
with standard coupler 60ŀÁC (140ŀÁF) / 1 x 10ŀA 55ŀÁC (131ŀÁF) / 1 x 8ŀA

UR20-FBC-PN-ECO
UR20-FBC-EC-ECO
UR20-FBC-MOD-TCP-ECO

50ŀÁC (122ŀÁF) / 1 x 10ŀA
50ŀÁC (122ŀÁF) / 1 x 8ŀA 

45ŀÁC (113ŀÁF) / 1 x 10ŀA

Power feed module  
with ECO coupler 50ŀÁC (122ŀÁF) / 1 x 10ŀA 50ŀÁC  (122ŀÁF) / 1 x 8ŀA

Temperature-dependent values for the power supply

ATTENTION
Equipment may become damaged if improperly 
rated circuit protection is used!

 In order to achieve spezification according to ULŀ248-14 
use a UL-approved Type-B automatic circuit breaker 
(e.ŀg. ABB Typ S201-B10) or use a fuse with a maxi-
mum of 10ŀA protection (e.ŀg. ESKA Art. Nr. 522.227).

ATTENTION
Equipment may become damaged by overcurrent!

 Auxiliary supplies as well as signal inputs and outputs 
may not be used for supplying the station.
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Current demand

Product group Product ISYS IIN IOUT IS IL

Fieldbus coupler UR20-FBC-PB-DP, UR20-FBC-PN-IRT-V2, UR20-FBC-PL, 
UR20-FBC-EIP-V2 100 mA

UR20-FBC-PB-DP-V2 90ŀmA
UR20-FBC-PN-IRT 116 mA

UR20-FBC-EC 110 mA
UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2, UR20-FBC-EIP, 
UR20-FBC-IEC61162-450 112 mA

UR20-FBC-DN 75ŀmA (+ 15ŀmA from DeviceNet supply)
UR20-FBC-CAN 90ŀmA
UR20-FBC-CC 75ŀmA
UR20-FBC-CC-TSN 140ŀmA
UR20-FBC-PN-ECO, UR20-FBC-EC-ECO, UR20-FBC-MOD-TCP-ECO 80ŀmA

Digital 
input modules

UR20-4DI-P, UR20-4DI-N, UR20-4DI-P-3W 8 mA 6 mA / 18 mA1) x
UR20-4DI-2W-230V-AC 8ŀmA —
UR20-8DI-P-2W, UR20-8DI-P-3W, UR20-8DI-P-3W-HD, 
UR20-8DI-N-3W

8 mA 8 mA / 30 mA1) x

UR20-8DI-ISO-2W 8 mA —
UR20-16DI-P, UR20-16DI-N 8ŀmA 8 mA / 52 mA1) x
UR20-16DI-P-PLC-INT, UR20-16DI-N-PLC-INT 8ŀmA 10 mA / 54 mA1) x
UR20-2DI-P-TS 8 mA 6 mA / 12 mA1) x
UR20-4DI-P-TS 8 mA 6 mA / 18 mA1) x

Digital input 
and output module UR20-8DIO-P-3W-DIAG 8ŀmA 34ŀmA x x

Digital 
output modules

UR20-4DO-P, UR20-4DO-PN-2A, UR20-4DO-N 8 mA 20 mA x
UR20-4DO-P-2A, UR20-4DO-N-2A 8 mA 25 mA x
UR20-8DO-P, UR20-8DO-N 8 mA 35 mA x
UR20-8DO-P-2W-HD 8 mA 35 mA x
UR20-16DO-P, UR20-16DO-P-PLC-INT, UR20-16DO-N, 
UR20-16DO-N-PLC-INT

8 mA 25 mA x

UR20-4DO-ISO-4A 8 mA <ẽ46ŀmA x
UR20-4RO-SSR-255 11 mA
UR20-4RO-CO-255 8 mA 20 mA

Stepper motor module UR20-1SM-50W-6DI2DO-P 8ŀmA 27 mA 10 mA x x
ISYS Current consumption from the system current path
IIN Power consumption from input current path
IOUT Power consumption from output current path at maximum load
1) all inputs active

IS Current demand of the connected sensors
IL Current demand of the connected actuators
x Must be included when calculating the power supply
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Current demand

Product group Product ISYS IIN IOUT IS IL

Analogue 
input modules

UR20-2AI-UI-16, UR20-2AI-UI-16-DIAG, UR20-4AI-UI-16, 
UR20-4AI-UI-16-DIAG, UR20-4AI-UI-16-HD, UR20-4AI-UI-16-DIAG-HD, 
UR20-4AI-UI-12

8 mA 25 mA x

UR20-4AI-I-HART-16-DIAG 8 mA 27ŀmA x
UR20-8AI-I-PLC-INT, UR20-4AI-TC-DIAG, 
UR20-4AI-RTD-DIAG, UR20-4AI-RTD-HP-DIAG,
UR20-8AI-I-16-HD, UR20-8AI-I-16-DIAG-HD, UR20-8AI-RTD-DIAG-2W

8 mA 20 mA

UR20-4AI-UI-DIF-32-DIAG 8 mA 31ŀmA x
UR20-4AI-UI-ISO-16-DIAG 8 mA 31ŀmA
UR20-4AI-UI-DIF-16-DIAG 8 mA 33ŀmA x
UR20-4AI-R-HS-16-DIAG 8 mA 26ŀmA
UR20-4AI-I-HART-ISO-16 8 mA 32ŀmA

UR20-2AI-SG-24-DIAG 8 mA <ẽ35ŀmA (75ŀmA on nominal load)
UR20-3EM-230V-AC 8 mA Òẽ40ŀmA

Analogue  
output modules

UR20-2AO-UI-16, UR20-2AO-UI-16-DIAG 8 mA 56 mA
UR20-2AO-UI-ISO-16-DIAG 8 mA 80 mA
UR20-4AO-UI-16, UR20-4AO-UI-16-M, UR20-4AO-UI-16-DIAG, 
UR20-4AO-UI-16-M-DIAG 8 mA 85 mA

UR20-4AO-UI-16-HD, UR20-4AO-UI-16-DIAG-HD 8 mA 85 mA
Functional modules UR20-1CNT-100-1DO 8 mA 35 mA x

UR20-2CNT-100 8 mA 35 mA
UR20-1CNT-500 8ŀmA 20ŀmA x
UR20-2FCNT-100 8 mA 35 mA x
UR20-2PWM-PN-0.5A, UR20-2PWM-PN-2A 8 mA 40 mA x
UR20-2PWM-I-2.5A-2DI-P 9 mA 25 mA x

UR20-1SSI 8ŀmA 25ŀmA x
UR20-1COM-232-485-422, UR20-1COM-232-485-422-V2 8ŀmA 16 mA
UR20-1COM-SAI-PRO 8ŀmA 17 mA
UR20-1COM-CANOPEN 8ŀmA 30ŀmA
UR20-4COM-IO-LINK, UR20-4COM-IO-LINK-V2 8ŀmA 25ŀmA x

Safe I/O modules UR20-4DI-4DO-PN-FSOE, UR20-4DI-4DO-PN-FSPS 8ŀmA 20ŀmA x
UR20-8DI-PN-FSOE, UR20-8DI-PN-FSPS 8ŀmA 20ŀmA x

Power-feed modules UR20-PF-O 10 mA
UR20-PF-I 10 mA
UR20-PF-O-1DI-SIL, UR20-PF-O-2DI-SIL, UR20-PF-O-2DI-DELAY-SIL 8 mA 45 mA x

ISYS Current consumption from the system current path
IIN Power consumption from input current path
IOUT Power consumption from output current path at maximum load
1) all inputs active

IS Current demand of the connected sensors
IL Current demand of the connected actuators
x Must be included when calculating the power supply
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4.8 Example calculation for the power supply
The power supply must be calculated individually for each 
station installation. Therefore the simultaneity factor g and 
the current demand of each module, as well as the devices 
to be connected must be established (see the example calcu-
lation table). 

In the example station, a PROFINET-IRT coupler is conþg-
ured with four UR20-4DI-P modules and eight UR20-8DO-P 
modules. The cumulative current demand for each module is 
now calculated to determine whether and at which point a 
UR20-PF-I power-feed module must be positioned to refresh 
the current path. A power-feed module must always be used 
where the current demand exceeds 10 A. 

The power refresh must be separately calculated 
for the input and output current paths. The sys-
tem voltage need not be considered during this 
step.

Calculation of the current demand for the input current
The current consumption of the þeldbus coupler must be 
considered for the main power supply, and the sum of 
consumption values is multiplied by the simultaneity factor g 
for each following module:

ISYS coupler
+ (ISYS + IIN )ŀ+ (IS x g) module 1
+ (ISYS + IIN )ŀ+ (IS x g) module 2 
+ ×ŀ((ISYS + IIN )ŀ+ (IS x g)) modules 3 to 4
= Cumulative current demand

ISYS  Current consumption from the system current path
IIN  Current consumption from the input current path 
IS Power supplies for the connected sensors

In the case of an additional power supply (power refresh) 
with a UR20-PF-I power-feed module, only the sensor power 
supplies and the module current consumption have to be 
considered:

((IIN + IS module x) x g)
+ ((IIN + IS module y) x g) 
+ ×ŀ((IIN + IS) x g) n modules

= Cumulative current demand

Calculation of current demand for the output current
The current consumption of each module and the current 
demand of the connected actuators must be considered for 
the output current. There is no difference in the calculation 
of the main power supply and power refresh: 

(IOUT + (IL x g) module 1
+ (IOUT + (IL x g) module 2 
+ ×ŀ(IOUT + (IL x g)) n modules

= Cumulative current demand

IOUT module current consumption from the output current path 
IL Current demand of the connected actuators

Example:
The values in the following table are used to calculate the 
current demand of the example station (cumulative for each 
module). The input current is:
Moduleŀ1:  
Iŀ=ŀ0.116 A + (0.008 A + 0.012 A) + (0.06 Aŀxŀ1)ŀ= 0.196ŀA 

Moduleŀ2:  
Iŀ=ŀ0.196 Aŀ+ (0.008 A + 0.012 A) + (0.06 Aŀxŀ1)ŀ= 0.276ŀA

The values for the other modules are calculated accordingly. 
The result shows that the accumulated value for up to 12 
modules remains under 10 A, and therefore a power-feed 
module need not be used for the input current path. 
Results for the output current path:
Module 5: 
Iŀ=ŀ0.015 Aŀ+ŀ(2ŀA x 0.5)ŀ=ŀ1.015ŀA

Modul6 6: 
Iŀ=ŀ1.015 Aŀ+ŀ(0.015 Aŀ+ŀ(4ŀA x 0.5)ŀ=ŀ3.03ŀA

Moduleŀ10: 
Iŀ=ŀ6.175ŀA +ŀ(0.015ŀA +ŀ(4ŀA x 0.5)ŀ=ŀ8.19ŀA

Moduleŀ11 (without power refresh): 
Iŀ=ŀ8.19 Aŀ+ŀ(0.015 Aŀ+ŀ(4ŀA x 0.5)ŀ=ŀ10.205ŀA

Therefore the available 10 A would be exceeded. As a result, 
a PF-O power-feed module must be positioned e 11th mod-
ule, which will supply anocalculation of current consumption 
is repeated for each power-feed module. Unused  current 
values may not be included. 

Moduleŀ11 (as per PF-O): 
Iŀ=ŀ(0.015 Aŀ+ŀ(4ŀA x 0.5)ŀ=ŀ2.015ŀA

Module 12 (as per PF-O):
I = 2.015ŀA (0.015 A + (4ŀA x 0.5) = 4.030ŀA
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Example calculation for the current demand (all current values in A)

Module 
no.

Product ISYS IIN IOUT IS IL Simultaneity 
factor

g

Cumulative cur-
rent demands 

of the input cur-
rent path

Cumulative 
current demand 

of the output 
power path 

coupler 

Cumulative cur-
rent demand of 
the PF-O output 

power path

UR20-FBC-PN-IRT 0.116 0.116 0
1 UR20-4DI-P 0.008 0.012 0.06 1 0.196 0
2 UR20-4DI-P 0.008 0.012 0.06 1 0.276 0
3 UR20-4DI-P 0.008 0.012 0.12 1 0.416 0
4 UR20-4DI-P 0.008 0.012 0.18 1 0.616 0
5 UR20-8DO-P 0.008 0.015 2 0.5 0.624 1.015

6 UR20-8DO-P 0.008 0.015 4 0.5 0.632 3.03
7 UR20-8DO-P 0.008 0.015 3 0.5 0.64 4.545
8 UR20-8DO-P 0.008 0.015 2 0.5 0.648 5.56
9 UR20-8DO-P 0.008 0.015 1.2 0.5 0.656 6.175
10 UR20-8DO-P 0.008 0.015 4 0.5 0.664 8.19

UR20-PF-O
11 UR20-8DO-P 0.008 0.015 4 0.5 0.672 2.015
12 UR20-8DO-P 0.008 0.015 4 0.5 0.68 4.030

ISYS Current consumption from the system power supply
IIN Power consumption from input current path
IOUT Power consumption from output current path
IS Current demand of the connected sensors
IL Current demand of the connected actuators

The current demand is just under 10ŀA! The output 
current path must therefore be refreshed before the 
11th module.
10ŀA is supplied by the UR20-PF-O module. The 
1.81ŀA calculated as remaining after the 10th module 
must not be added to the 10 A after the UR20-PF-O 
module!

4.9 Calculation of power loss
The power loss of the þeldbus coupler is calculated als fol-
lows:

Pcoupler = P0 + Nặ*ặPmod + Iin * æUin + Iout * æUout

Pcoupler = P0 + Nặ*ặPmod + Iin * æUin + Iout * æUout

P0 Static power loss in the þeldbus coupler 24ŀV ẽ*ẽ ISYS
ISYS Current consumption from the system current 

path
See table "Cur-
rent demand" in 
sectionŀ4.7

N Number of modules

Pmod Power loss due to module supply from the 
system current path

0.02 W

Iin Current fed in through the input current path

æUin Voltage drop across the contacts in the input 
current path

0.18 V

Iout Current fed in through the output current path

æUout Voltage drop across the contacts in the output 
current path

0.18 V

The power loss of a u-remote station is calculated using the 
power loss of the þeldbus coupler and the power loss of the 
individual modules. It depends on the current in both current 
paths. It is assumed that there is a maximum power loss 
(Pmodule) of 2ŀwatts for the modules.

Pstation = Pkoppler + N * Pmodule

Maximum values were assumed for these calculations. If you 
need detailed calculations, please contact the Weidmüller 
Service.
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Calculation of power loss for the use in a potentially explo-
sive atmosphere
You will þnd the module speciþc data needed for calculation 
in the document "WI13ATEX0002_Power_Calc.pdf" which 
you can download from the Weidmüller Support Center. 

4.10 Feedback energy in DO modules
With digital output modules, power is fed back through the 
channels when inductive loads are switched off. The respec-
tive permissible breaking energy is noted in the technical 
data of the DO modules. Depending on the switching fre-
quency the breaking energy leads to additional energy loss 
in the output module.

If the maximum permissible output power loss of a module 
is exceeded, the module shuts down temporarily.

Feedback energy can be prevented by installing 
external freewheeling protection. With it, the 
same switching rate can be achieved with an in-
ductive load as with a resistive load.

4.11 Frequency suppression þlter in AI modules
For analogue input modules, the effect of interfering frequen-
cies can be attenuated using the frequency suppression 
module parameter. The selectable options are described 
below.

50ŀHz / 60ŀHz
The frequency of the used AC voltage network can interfere 
with the analogue input measuring channels. The parameter-
isable þlters suppress these affections. Select the frequency 
value that is predominant in your AC voltage network 
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2ŀHz low pass
This þlter attenuates signals with frequencies above 2ŀHz, 
whereas signals with frequencies below 2ŀHz can pass 
through.
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Average over 16ŀvalues
This þlter calculates the sum of 16 values and divide it by 
16. In each subseuent measuring cycle, the oldest value is 
discarded and the newest value is added. 

When using this þlter, sporadic peaks that may be caused by 
EMC will not take to much affect to the entire measurement.
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48/16 = 3.00
51/16 = 3.19
52/16 = 3.25
51/16 = 3.19

1. cycle
2. cycle
3. cycle
4. cycle

Process data input value

Value

t [ms]

2 3 2 12 41 2 3 21 1 6 3 2 3 1
3 2 12 41 2 3 21 1 6 3 2 53 1

42 12 41 2 3 21 1 6 3 2 53 1
112 41 2 3 21 1 6 3 2 53 1 4

https://support.weidmueller.com/support-center/search/results?query=WI13ATEX0002_Power_Calc
https://support.weidmueller.com/support-center/search/results?query=WI13ATEX0002_Power_Calc
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5 Detailed descriptions of the þeldbus coupler

5.1 PROFIBUS þeldbus coupler 

The UR20-FBC-PB-DP or UR20-FBC-PB-DP-V2 þeldbus cou-
pler is a PROFIBUS-DP participant certiþed by the PROFIBUS 
user organisation. The coupler is the head module for the 
u-remote system bus, to which up to 64 active u-remote 
modules can be connected. The PROFIBUS-DP coupler has 
a Sub-D socket and supports all services in accordance with 
the DP-V1 speciþcation. 

The coupler can be accessed with a system-independent 
web server application via the USB service interface. Thus, 
all information, such as diagnostics, status values and param-
eters, can be read and all connected modules can be simu-
lated or forced. 

The station's main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-PB-DP (Order No. 1334870000), UR20-FBC-PB-DP-V2 
(Order No. 2614380000)

Status indicators

PWR

SF

BF

MT

PB-DP

1

2

3

4

1

2

3

4

3

4

LED status indicators UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2, troubleshooting see Chap-
terŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set or 
slave address error or þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

Addressing
The þeldbus coupler on the PROFIBUS-DP is addressed via 
the two rotary switches.

A maximum of 125 addresses (1 to 125) can be 
assigned. Each address may be assigned only 
once in the overall bus structure. 
Addresses 1 and 2 are generally used by the con-
trol systems. Bus addresses 000 plus 126 and 
higher may not be used!
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The high order digit is set with rotary switchŀH, the least sig-
niþcant digit with rotary switchŀL . The switches are labelled 
in the hexadecimal numbering system (0 to 9, A=10, B=11, 
C=12, é F = 15). A decimal to hexadecimal conversion table 
is provided in the annex. 

Coding: Address = (H*16) + L

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

Default setting: Address = 3

Addressing examples:

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

15

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

112

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

44

Addressing examples

PROFIBUS address 15: H = 0, L = F
PROFIBUS address 112: H = 7, L = 0
PROFIBUS address 44: H = 2, L = C

Service
X3

PB-DP

PWR

SF

BF

MT

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2, troubleshooting see Chapterŀ12

1

5

6

9

X1

24 V DC OUT
24 V DC OUT
GND OUT
GND OUT

24 V DC IN
24 V DC IN
GND IN
GND IN

PB-DP

Shield 1
Data B 3
Data A 8
DGND 5
VP +5V 6

Connection diagram UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2 
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µC8xUSB

DC

DC

System 
bus

USYS

UIN

UOUT

Sub-D

System 
bus

System 
bus

USYS

UIN

UIN

UOUT

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

UR20-FBC-PB-DP

Block diagram UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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Technical data UR20-FBC-PB-DP (Order No. 1334870000), UR20-FBC-PB-DP-V2 (Order No. 2614380000)

System data

Connection 9-pole SUB-D socket

Fieldbus protocol PROFIBUS DP-V1

Input data width max. 244 Byte

Output data width max. 244 Byte

Parameter data max. 244 Byte

Diagnostic data max. 244 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus max. 12ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current for input modules1) max. 10ŀA

Feed-in current for output modules1) max. 10ŀA

Current consumption from system current path ISYS UR20-FBC-PB-DP: 100ŀmA, UR20-FBC-PB-DP-V2: 90ŀmA

Temperature data1) 

UR20-FBC-PB-DP Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 8ŀA power supply)
-20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 6ŀA power supply)
-20ŀÁC to +50ŀÁC / -ẽ4ŀÁFẽ...ẽ+122ŀÁF (2ŀx 8ŀA power supply)

UR20-FBC-PB-DP-V2 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 223 g

General data, see Section 3.2
1) Restrictions for the use in potentially explosive atmosphere: 

 – Only horizontal installation 
 – Max. 8 A power supply for fieldbus coupler <HW 02.00.00



5ẰDetailed descriptions of the þeldbus coupler | PROFIBUS þeldbus coupler 

37Manual u-remote1432790000/28/10.2023

Overview of editable parameters UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

Parameter Additional explanations Optional values Default
IP address USB port1) 192.168.1.202, 192.168.2.202, 192.168.3.202, 

192.168.4.202, 192.168.5.202
192.168.1.202

DP alarm mode V0 / V1 V1

DP alarm mode V0 For mode V0, the alarm triggers are set in the parameter data.

Diagnostic alarm These switches are always selectable, but they only 
have a function in mode V0. Diagnostic messages are 
generated which are not acknowledged by the PLC.

enabled / disabled enabled

Process alarm enabled / disabled enabled

Hot-plug alarm enabled / disabled disabled

DP alarm mode V1 In mode V1, the alarm triggers are set in the engineering environment.

Diagnostic alarm
These switches can be selected only in mode V1, in V0 
they are inactive. Diagnostic messages are generated 
which are acknowledged by the PLC.

enabled / disabled enabled

Process alarm enabled / disabled enabled

Hot-plug alarm enabled / disabled disabled

Identiþer-related diagnosis A diagnostic block is attached to the diagnostic message. enabled / disabled enabled

Channel-related diagnosis A diagnostic block is attached to the diagnostic message. enabled / disabled enabled

Module status A diagnostic block is attached to the diagnostic message. enabled / disabled enabled

Data format Motorola / Intel Motorola

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last 
value

All outputs off

Module behaviour on hot swap Continue data exchange / 
behaviour as with þeldbus error

Continue data exchange

1) Change requires restart of the þeldbus coupler.

Reading diagnostic data
The last diagnostic telegram reported by the respective 
module can be read out from a slot via the acyclic services 
(ReadRecord). The diagnostic data are listed in the respective 
module description (see chapter 6).
The following diagnostic data are available:

Index 0 the þrst 4 Byte

Index 1 47 Byte (the complete string)
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Coupler-dependent data width of I/O modules UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334870000 UR20-FBC-PB-DP — 8 47 — —

2614380000 UR20-FBC-PB-DP-V2 — 8 47 — —
1315170000 UR20-4DI-P1) 3 7/32) 47 1 —
2009360000 UR20-4DI-P-3W1) 3 7/32) 47 1 —
1315180000 UR20-8DI-P-2W 3 11/32) 47 1 —
1394400000 UR20-8DI-P-3W 3 11/32) 47 1 —
1315190000 UR20-8DI-P-3W-HD 3 11/32) 47 1 —
1315200000 UR20-16DI-P 3 — 47 2 —
1315210000 UR20-16DI-P-PLC-INT 3 — 47 2 —
1460140000 UR20-2DI-P-TS 3 9 47 60 —
1460150000 UR20-4DI-P-TS 3 11 47 60 —
1315350000 UR20-4DI-N1) 3 7/32) 47 1 —
1315370000 UR20-8DI-N-3W 3 11/32) 47 1 —
1315390000 UR20-16DI-N 3 — 47 2 —
1315400000 UR20-16DI-N-PLC-INT 3 — 47 2 —
1550070000 UR20-4DI-2W-230V-AC1) 3 — 47 1 —
2457240000 UR20-8DI-ISO-2W 3 11/32) 47 1 —
1315220000 UR20-4DO-P1) 3 4/32) 47 — 1
1315230000 UR20-4DO-P-2A1) 3 4/32) 47 — 1
1394420000 UR20-4DO-PN-2A 3 4 47 — 1
1315240000 UR20-8DO-P 3 4/32) 47 — 1
1509830000 UR20-8DO-P-2W-HD 3 4/32) 47 — 1
1315250000 UR20-16DO-P 3 — 47 — 2
1315270000 UR20-16DO-P-PLC-INT 3 — 47 — 2
1315410000 UR20-4DO-N1) 3 4/32) 47 — 1
1315420000 UR20-4DO-N-2A1) 3 4/32) 47 — 1
1315430000 UR20-8DO-N 3 4/32) 47 — 1
1315440000 UR20-16DO-N 3 — 47 — 2
1315450000 UR20-16DO-N-PLC-INT 3 — 47 — 2
2457250000 UR20-4DO-ISO-4A1) 3 4/32) 47 — 1

2456530000 UR20-8DIO-P-3W-DIAG 3 11 47 1 1
1315540000 UR20-4RO-SSR-2551) 3 4/32) 47 — 1
1315550000 UR20-4RO-CO-2551) 3 4/32) 47 — 1
1315600000 UR20-2PWM-PN-0.5A 3 11 47 4 12
1315610000 UR20-2PWM-PN-2A 3 11 47 4 12

1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 
the process data (input 0 and output 0).

2) Modules with /3, such as UR20-8DO-P-NoParam, are present in the GSD and then have 3ŀBytes parameters.
3) See manual for UR20-4COM-IO-LINK communication module 
4) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

269791000 UR20-2PWM-I-2.5A-2DI-P 3 67 47 8 6

2489830000 UR20-1SM-50W-6DI2DO-P 3 24 47 16 16
2705620000 UR20-2AI-UI-16 3 7 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 3 9 47 4 —
1315620000 UR20-4AI-UI-16 3 9 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 3 11 47 8 —

1993880000 UR20-4AI-UI-DIF-16-DIAG 3 11 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 3 43 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 3 26 47 8 —
1506920000 UR20-4AI-UI-16-HD 3 9 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 3 11 47 8 —
1394390000 UR20-4AI-UI-12 3 9 47 8 —
1315650000 UR20-8AI-I-16-HD 3 13 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 3 15 47 16 —
1315670000 UR20-8AI-I-PLC-INT 3 13 47 16 —
1315700000 UR20-4AI-RTD-DIAG 3 31 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 3 47 47 8 —
1315710000 UR20-4AI-TC-DIAG 3 31 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 3 66 47 8 —
2828350000 UR20-4AI-I-HART-ISO-16 3 12 47 16 16
2555940000 UR20-8AI-RTD-DIAG-2W 3 13 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 3 29 47 16 16
2007420000 UR20-3EM-230V-AC 3 30 47 16 16
2705630000 UR20-2AO-UI-16 3 9 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 3 10 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 3 17 47 — 4
1315680000 UR20-4AO-UI-16 3 15 47 — 8
2453880000 UR20-4AO-UI-16-M 3 15 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 3 16 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 3 16 47 — 8
1510690000 UR20-4AO-UI-16-HD 3 15 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 3 16 47 — 8
1315570000 UR20-1CNT-100-1DO 3 24 47 12 10
1315590000 UR20-2CNT-100 3 43 47 12 12
1315580000 UR20-1CNT-500 3 24 47 8 10
1508080000 UR20-2FCNT-100 3 5 47 20 12
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (input 0 and output 0).
2) Modules with /3, such as UR20-8DO-P-NoParam, are present in the GSD and then have 3ŀBytes parameters.
3) See manual for UR20-4COM-IO-LINK communication module 
4) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-PB-DP, UR20-FBC-PB-DP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1508090000 UR20-1SSI 3 11 47 6 0
1315750000 UR20-1COM-232-485-422 3 9 47 16 16
2826800000 UR20-1COM-232-485-422-V2 3 9 47 16 16
2007430000 UR20-1COM-SAI-PRO 3 — 47 — —
2489840000 UR20-1COM-CANOPEN 3 40 47 18, 26, 34, 50, 

644)
18, 26, 34, 50, 

644)

1315740000 UR20-4COM-IO-LINK 3 29 47 3) 3)

2819690000 UR20-4COM-IO-LINK-V2 3 29 47 3) 3)

1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS 7 26 47 5 5
1335070000 UR20-8DI-PN-FSPS 7 26 47 5 5
1335030000 UR20-PF-O-1DI-SIL 3 — 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 3 — 47 4 —
1335050000 UR20-PF-O-2DI-SIL 3 — 47 4 —
Max. data (in bytes) 244 244 244 244 244
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (input 0 and output 0).
2) Modules with /3, such as UR20-8DO-P-NoParam, are present in the GSD and then have 3ŀBytes parameters.
3) See manual for UR20-4COM-IO-LINK communication module 
4) Input process data and output process data must have the same value.
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5.2 PROFINET þeldbus coupler

The UR20-FBC-PN-IRT or UR20-FBC-PN-IRT-V2 þeldbus cou-
pler is a PROFINET I/O participant certiþed by the PROFINET 
user organisation. The coupler is the head module for the 
u-remote system bus, to which up to 64 active u-remote 
modules can be connected. The PROFINET coupler has two 
Ethernet ports, and the integrated switch supports a line net-
work structure. 

The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced.

The station's main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths.

Fieldbus coupler UR20-FBC-PN-IRT (Order No. 1334880000), UR20-FBC-PN-IRT-V2 
(Order No. 2566380000)

Status indicators

PWR

SF

BF

MT

PN-IRT

1

2

3

4

1

2

3

4

LINK1
ACT1

ACT2
LINK2

3

4

X1

X2

LED status indicators UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2, troubleshooting see 
Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set, or 
þrmware update is running 

MT Maintenance Yellow: Error on the system bus or the þeldbus

LINK1 Connection Green: Connection established between port 1 of 
the coupler and another þeld device

ACT1 Active Yellow ÿashing: Data being exchanged on port 1

LINK2 Connection Green: Connection established between port 2 of 
the coupler and another þeld device

ACT2 Active Yellow ÿashing: Data being exchanged on port 2
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PWR

SF

BF

MT

LINK1

ACT1

LINK2

ACT2

Service
X3

PN-IRT

Coupler power supply LED 
green: supply voltage > 18ŀV  
red: at least one current path < 18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2, troubleshooting see Chapterŀ12 

TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RD+ 3
RD– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

PN-IRT

Connection diagram UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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UOUT
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UOUT
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 A 
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pu
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24 V/10 A  Output

Internal from the control card

UR20-FBC-PN-IRT

Block diagram UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2 
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Technical data UR20-FBC-PN-IRT (Order No. 1334880000), UR20-FBC-PN-IRT-V2 (Order No. 2566380000)

System data

Connection 2 x RJ-45

Fieldbus protocol PROFINET IO (IRT, RT)

Redundancy protocol MRP: UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

S2: UR20-FBC-PN-IRT-V2

Input data width max. 512 Byte

Output data width max. 512 Byte

Parameter data max. 4362 Byte

Diagnostic data max. 1408 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus max. 100ŀMbps

u-remote system bus max. 48 Mbps

Fast start-up1) < 500ŀms with a maximum of 10 modules

Supply

Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current2) for input modules max. 10ŀA

Feed-in current2) for output modules max. 10ŀA

Current consumption from system current path ISYS UR20-FBC-PN-IRT: 116ŀmA, UR20-FBC-PN-IRT-V2: 100ŀmA

Temperature data2)

UR20-FBC-PN-IRT Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 8ŀA power supply)
-20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 6ŀA power supply)
-20ŀÁC to +50ŀÁC / -ẽ4ŀÁFẽ...ẽ+122ŀÁF (2ŀx 8ŀA power supply)

UR20-FBC-PN-IRT-V2 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 220 g

General data, see Section 3.2
1) To enable Fast Start-up media redundancy (MRP) must be deactivated on PLC start up. 
2) Restrictions for the use in potentially explosive atmosphere: 

 – Only horizontal installation 
 – Max. 8 A power supply for fieldbus coupler UR20-FBC-PN-IRT
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Overview of editable parameters UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2 

Parameter Optional values Default
IP address 4 numbers between 0 and 255

Subnet mask 4 numbers between 0 and 255

Gateway 4 numbers between 0 and 255

Webserver via Ethernet1) disabled / enabled enabled

IP address USB port1) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 
192.168.5.202

192.168.1.202

Process alarm disabled / enabled disabled

Diagnostic alarm disabled / enabled disabled

Type of diagnostic alarm Extended channel diagnostic (short diagnostic) /
Vendor-speciþc diagnostic (complete diagnostic)

Extended channel diagnostic (short diagnostic)

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off

Module behaviour on hot swap Continue data exchange / Behaviour like þeldbus error Continue data exchange

Data format Motorola / Intel Motorola

Lock force mode Force mode unlocked / Force mode locked Force mode unlocked

Option handling disabled / enabled disabled

1) Change requires restart of the þeldbus coupler.

Reading diagnostic data
The last diagnostic telegram reported by the respective 
module can be read out from a slot via the acyclic services 
(ReadRecord). The diagnostic data are listed in the respective 
module description (see chapter 6).
The following diagnostic data are available:

Index 0 the þrst 4 Byte

Index 2 47 Byte (the complete string)

Option handling
By using the option handling you can conþgure a UR20 sta-
tion in the PLC diverging from the real station. For this pur-
pose the parameter must be enabled and a dataset with the 
correlation between conþgured and real station has to be 
sent to the coupler. The station will not be operable without 
this dataset. 
The dataset has to be written in slotŀ0, Indexŀ196 with the 
following structure:

Byte Meaning
1 Length of the dataset inclusive header (4+number of conþgured modules)
2 Fix 0xC4 
3 Version number, þx 0x01
4 Version number, þx 0x00
5 Assignment conþgured slot 1
6 Assignment conþgured slot 2
... ...

As assignment value in Byteŀ5 and subsequent you can use 
the real number or 0 in the case the conþgured slot is not 
existing.
The dataset can also be read back via the same index.



5ẰDetailed descriptions of the þeldbus coupler | PROFINET þeldbus coupler

46 1432790000/28/10.2023Manual u-remote

Example:

Real station 4DI 8DO 4AI-UI16
Station conþgured in 
the PLC 4DI 4DO 8DO 4AI-UI16

Dataset to be written:
0x08, 0xC4, 0x01, 0x00, 0x01, 0x00, 0x02, 0x03
With this dataset the conþgured slotŀ2 will be marked as 
nonexistant.
After writing the dataset the coupler will execute a reset. The 
dataset is saved remanently as long as the parameter “Op-
tion handling” is enabled.

Status word
The following process data are available if the PROFINET 
coupler is used with status word.

Process data1) inputs, Status word UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

Byte Bit Name Description

IB0

0 MRP enabled Media redundancy is enabled.
1 MRP role MRP role: 0ẽ=ẽclient, 1ẽ=ẽmanager. The PROFINET coupler supports only the client role.
2 Force mode active The force mode was activated via the web server. Process data cannot be exchanged between the master and forced channels.
3 Errorbit 11 Reserve bit 11, currently not used
4 Errorbit 12 Reserve bit 12, currently not used
5 Voltage UOUT error Error on the voltage supply of the outputs
6 Voltage UIN error Error on the voltage supply of the inputs
7 Errorbit 15 Reserve bit 15, currently not used

IB1

0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality.

1 Errorbit 1 Reserve bit 1, currently not used

2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Port 1 Link active The port 1 link is active.
5 Port 2 Link active The port 2 link is active.
6 I/O-Conþguration error Deviation in the conþguration. 
7 Master conþguration error More than two modules have been physically removed from the station.

1) Internal process data mapping with data format òStandardó. Depending on the þeldbus speciþcation and the data format of the communicating þeldbus components the bytes and/or 
words can be reversed during data transfer.
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Coupler-dependent data width of I/O modules UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334880000 UR20-FBC-PN-IRT 4 10 47 4 4
2566380000 UR20-FBC-PN-IRT-V2 4 10 47 4 4
1315170000 UR20-4DI-P1) 4 8 47 2 1
2009360000 UR20-4DI-P-3W1) 4 8 47 2 1
1315180000 UR20-8DI-P-2W 4 12 47 2 1
1394400000 UR20-8DI-P-3W 4 12 47 2 1
1315190000 UR20-8DI-P-3W-HD 4 12 47 2 1
1315200000 UR20-16DI-P 4 — 47 3 1
1315210000 UR20-16DI-P-PLC-INT 4 — 47 3 1
1460140000 UR20-2DI-P-TS 4 10 47 61 1
1460150000 UR20-4DI-P-TS 4 12 47 61 1
1315350000 UR20-4DI-N1) 4 8 47 2 1
1315370000 UR20-8DI-N-3W 4 12 47 2 1
1315390000 UR20-16DI-N 4 — 47 3 1
1315400000 UR20-16DI-N-PLC-INT 4 — 47 3 1
1550070000 UR20-4DI-2W-230V-AC1) 4 — 47 2 1
2457240000 UR20-8DI-ISO-2W 4 12 47 2 1
1315220000 UR20-4DO-P1) 4 5 47 1 2
1315230000 UR20-4DO-P-2A1) 4 5 47 1 2
1394420000 UR20-4DO-PN-2A 4 5 47 1 2
1315240000 UR20-8DO-P 4 5 47 1 2
1509830000 UR20-8DO-P-2W-HD 4 5 47 1 2
1315250000 UR20-16DO-P 4 — 47 1 3
1315270000 UR20-16DO-P-PLC-INT 4 — 47 1 3
1315410000 UR20-4DO-N1) 4 5 47 1 2
1315420000 UR20-4DO-N-2A1) 4 5 47 1 2
1315430000 UR20-8DO-N 4 5 47 1 2
1315440000 UR20-16DO-N 4 — 47 1 3
1315450000 UR20-16DO-N-PLC-INT 4 — 47 1 3
2457250000 UR20-4DO-ISO-4A1) 4 5 47 1 2
2456530000 UR20-8DIO-P-3W-DIAG 4 12 47 2 2
1315540000 UR20-4RO-SSR-2551) 4 5 47 1 2
1315550000 UR20-4RO-CO-2551) 4 5 47 1 2
1315600000 UR20-2PWM-PN-0.5A 4 12 47 5 13
1315610000 UR20-2PWM-PN-2A 4 12 47 5 13
269791000 UR20-2PWM-I-2.5A-2DI-P 4 68 47 9 7
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
3) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2489830000 UR20-1SM-50W-6DI2DO-P 4 25 47 17 17
2705620000 UR20-2AI-UI-16 4 8 47 5 1
2566090000 UR20-2AI-UI-16-DIAG 4 10 47 5 1
1315620000 UR20-4AI-UI-16 4 10 47 9 1
1315690000 UR20-4AI-UI-16-DIAG 4 12 47 9 1
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 12 47 9 1
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 44 47 17 1
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 27 47 9 1
1506920000 UR20-4AI-UI-16-HD 4 10 47 9 1
1506910000 UR20-4AI-UI-16-DIAG-HD 4 12 47 9 1
1394390000 UR20-4AI-UI-12 4 10 47 9 1
1315650000 UR20-8AI-I-16-HD 4 14 47 17 1
1315720000 UR20-8AI-I-16-DIAG-HD 4 16 47 17 1
1315670000 UR20-8AI-I-PLC-INT 4 14 47 17 1
1315700000 UR20-4AI-RTD-DIAG 4 32 47 9 1
2456540000 UR20-4AI-RTD-HP-DIAG 4 48 47 9 1
1315710000 UR20-4AI-TC-DIAG 4 32 47 9 1
2001670000 UR20-4AI-R-HS-16-DIAG 4 67 47 9 1
2828350000 UR20-4AI-I-HART-ISO-16 4 13 47 17 17
2555940000 UR20-8AI-RTD-DIAG-2W 4 14 47 17 1
1990070000 UR20-2AI-SG-24-DIAG 4 30 47 17 17
2007420000 UR20-3EM-230V-AC 4 31 47 17 17
2705630000 UR20-2AO-UI-16 4 10 47 1 5
2566100000 UR20-2AO-UI-16-DIAG 4 11 47 1 5
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 18 47 1 5
1315680000 UR20-4AO-UI-16 4 16 47 1 9
2453880000 UR20-4AO-UI-16-M 4 16 47 1 9
1315730000 UR20-4AO-UI-16-DIAG 4 17 47 1 9
2453870000 UR20-4AO-UI-16-M-DIAG 4 17 47 1 9
1510690000 UR20-4AO-UI-16-HD 4 16 47 1 9
1506930000 UR20-4AO-UI-16-DIAG-HD 4 17 47 1 9
1315570000 UR20-1CNT-100-1DO 4 25 47 13 11
1315590000 UR20-2CNT-100 4 44 47 13 13
1315580000 UR20-1CNT-500 4 25 47 9 11
1508080000 UR20-2FCNT-100 4 6 47 21 13
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
3) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-PN-IRT, UR20-FBC-PN-IRT-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1508090000 UR20-1SSI 4 12 47 7 1
1315750000 UR20-1COM-232-485-422 4 10 47 17 17
2826800000 UR20-1COM-232-485-422-V2 4 10 47 17 17
2007430000 UR20-1COM-SAI-PRO 4 — 47 1 1
2489840000 UR20-1COM-CANOPEN 4 41 47 19, 27, 35, 51, 

65, 1293)
19, 27, 35, 51, 

65, 1293)

1315740000 UR20-4COM-IO-LINK 4 30 47 2) 2h)

2819690000 UR20-4COM-IO-LINK-V2 4 30 47 2) 2h)

1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS 4 23 47 6 6
1335070000 UR20-8DI-PN-FSPS 4 23 47 6 6
1335030000 UR20-PF-O-1DI-SIL 4 — 47 5 1
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 5 1
1335050000 UR20-PF-O-2DI-SIL 4 — 47 5 1
Max. data (in bytes) 260 4362 1408 512 512
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
3) Input process data and output process data must have the same value.
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5.3 EtherCAT þeldbus coupler

The UR20-FBC-EC þeldbus coupler is an EtherCAT1) par-
ticipant certiþed by the EtherCAT Technology Group. The 
coupler is the head module for the u-remote system bus, to 
which up to 64 active u-remote modules can be connected. 
The EtherCAT coupler has two Ethernet ports, the integrated 
switch supports a line network structure. 
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
EtherCAT. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced.

Process data that are being exchanged with the 
PLC while the coupler is connected to a PC via 
USB might be processed with delay (Jitter). For 
this reason do not use the USB interface perma-
nently but only to readout diagnosis.

The station's main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths.

With the u-mation conþgurator starting 
with version 1.4.0, the conþguration þle for 
an IO-Link module UR20-4COM-IO-LINK or 
UR20-4COM-IO-LINK-V2 can be generated in the 
þle format BSC. The BSC þle can be loaded onto 
the coupler via FoE (Filetransfer over EtherCAT). 
The coupler then carries out the conþguration of 
the module and the connected IO-Link devices. 
When generating the conþguration þle, the slot 
number of the module must be speciþed.

1) EtherCAT® and Safety over EtherCAT®  are registered trademarks and patented technologies, 
licensed by Beckhoff Automation GmbH, Germany

Fieldbus coupler UR20-FBC-EC (Order No. 1334910000)
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Status indicators

PWR

SF

BF

MT

EC

1

2

3

4

1

2

3

4

L/A IN
L/A OUT

ERROR
RUN

3

4

X1

X2

LED status indicators UR20-FBC-EC, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set

MT Maintenance Yellow: Error on the system bus

L/A IN Connection/Activity Green: Connection established between port 1 of 
the coupler and another þeld device 
Green ÿashing: Data being exchanged on port 1

L/A OUT Connection/Activity Green: Connection established between port 2 of 
the coupler and another þeld device 
Green ÿashing: Data being exchanged on port 2

RUN Coupler state Off: INIT
Green ÿashing PRE-OPERATIONAL
Green lights up brieÿy: SAFE-OPERATIONAL
Green: OPERATIONAL

ERROR Internal error Red: Critical error in the coupler 
Red lights up brieÿy: Error in coupler application 
Red brieÿy lights up twice: Output Syncman-
ager Watchdog expired
Red ÿashing: Conþguration error

PWR

SF

BF

MT

L/A IN

L/A OUT

RUN

ERROR

Service
X3

EC

Coupler power supply LED 
green: supply voltage > 18ŀV  
red: at least one current path < 18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-EC, troubleshooting see Chapterŀ12

TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RD+ 3
RD– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

EC

Connection diagram UR20-FBC-EC 
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ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

System 
bus

USYS

UIN

UOUT

System 
bus

USYS

UIN

UOUT

µC8x

RJ45

USB

RJ45

DC

DC

System 
bus

UIN

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

UR20-FBC-EC

Block diagram UR20-FBC-EC
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Technical data UR20-FBC-EC (Order No. 1334910000)

System data

Connection 2 x RJ-45

Fieldbus protocol EtherCAT

Process data max. 1024ŀByte

Parameter data max. 64ẽxẽ64 = 4ŀKB

Diagnostic data max. 64ẽxẽ50 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Distributed Clock supported (USB interface not usable at the same time)

Transfer rate Fieldbus max. 100ŀMbps

u-remote system bus max. 48 Mbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 130ŀmA

Temperature data1)

<ặHW 02.00.00 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 8ŀA power supply)
-20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 6ŀA power supply)
-20ŀÁC to +50ŀÁC / -ẽ4ŀÁFẽ...ẽ+122ŀÁF (2ŀx 8ŀA power supply)

ÓặHW 02.00.00 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 227 g

General data, see Section 3.2.

1) Restrictions for the use in potentially explosive atmosphere: 
 – Only horizontal installation 
 – Max. 8 A power supply for fieldbus coupler <HW 02.00.00
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Overview of the editable parameters UR20-FBC-EC

Parameter Optional values Default
IP address USB port1) 192.168.1.202, 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.1.202

Webserver via Ethernet1) disabled (0) / enabled (1) enabled

I/O data of station synchronous disabled (0) / enabled (1) disabled

Slot counting Count mode from 0 (0) / Count mode from 1 (1) Count mode from 0

Process alarm disabled (0) / enabled (1) disabled

Diagnostic alarm disabled (0) / enabled (1) disabled

Output behaviour on þeldbus error All outputs off (0) / Enable substitute value (1) / Hold last value (2) All outputs off

Module behaviour on hot swap Continue data exchange (0) / Behaviour like þeldbus error (1) Continue data exchange

Data format Motorola (0) / Intel (1) Intel

Lock force mode Force mode unlocked (0) / Force mode locked (1) Force mode unlocked

1) Change requires restart of the þeldbus coupler. 2) From HW 02.00.00 upwards.

Parameter „Slot counting“
This parameter determines whether the counting of the 
module slots in the station starts with 0 or with 1.

Parameter „Lock force mode“
This parameter determines whether he foce mode can be 
used or whether it is locked.
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Status messages of the u-remote station
In addition to the process input data a coupler status word as 
well as module status bytes are transfered to the SPS. Thus 
diagnostics and status messages can be read directly.
The coupler status word describes the status of the u-remote 
station including the following information:

Coupler status bits UR20-FBC-EC

Bit Name Meaning

0 Summarized module diagnosis Module diagnostic is present. A diagnosis is available for at least one module with diagnostics functionality.
1 Station pending More than one module as been pulled. In this status, the coupler cannot determine whether one of the disconnected modules is plugged 

back into the correct slot.
2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Errorbit 4 Reserve bit 4, currently not used
5 Errorbit 5 Reserve bit 5, currently not used
6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Module Ident List 0xF030) differs 

from the module list detected by the coupler (Detected Module Ident List 0xF050).
7 Master conþguration error The list of conþgured modules (Conþgured Module Ident List 0xF030) was not transmitted. The coupler cannot perform the comparison 

with the list of detected modules (Detected Module Ident List 0xF050). Changing to the the OPERATIONAL status is nevertheless pos-
sible if it is ensured that the conþgured module conþguration matches with the installed module conþguration.

8 Errorbit 8 Reserve bit 8, currently not used
9 Errorbit 9 Reserve bit 9, currently not used
10 Force mode active Web server force mode is active. Force mode was activated through the web server. Process data cannot be exchanged between the 

EtherCAT master and forced channels.
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Voltage UOUT error Error in the supply voltage of outputs

14 Voltage UIN error Error in the supply voltage of system and inputs

15 Errorbit 15 Reserve bit 15, currently not used

Status messages of the modules
The status byte Module state is added to each module’s 
process data (with the exception of safe I/O modules  
UR20-*-FSOE). The status byte provides the following infor-
mation:

Module status messages

Value Meaning 

0x00 Slot is unassigned

0x01 Module OK

0x80 Empty slot, module has been removed

0x81 Incorrect module plugged in

0x82 Diagnosis available

Values written into a CAN object index 0x80nn, 
subindex 6, 8, 10 or 11 will be read in twisted 
order!

 Always twist the values when writing into the 
mentioned subindices. 

Example: Write 0x76543210, if 0x1234567 
shall be read.
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Module diagnosis
The coupler`s status word reveals whether there is a module 
diagnosis. The history of the module diagnosis can be inter-
rogated via object 0x10F3. A ring buffer stores 20 diagnosis 
in a way, that the current diagnosis overwrites the eldest one 
(subindex 06 to 19).

History of module diagnosis as shown in TwinCat

Coupler-dependent data width of I/O modules UR20-FBC-EC

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334910000 UR20-FBC-EC 256 3328 1024 1024
1315170000 UR20-4DI-P 4 47 2 —
2009360000 UR20-4DI-P-3W 4 47 2 —
1315180000 UR20-8DI-P-2W 4 47 2 —
1394400000 UR20-8DI-P-3W 4 47 2 —
1315190000 UR20-8DI-P-3W-HD 4 47 2 —
1315200000 UR20-16DI-P 4 47 3 —
1315210000 UR20-16DI-P-PLC-INT 4 47 3 —
1460140000 UR20-2DI-P-TS 4 47 61 —
1460150000 UR20-4DI-P-TS 4 47 61 1
1315350000 UR20-4DI-N 4 47 2 —
1315370000 UR20-8DI-N-3W 4 47 2 —
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
2) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-EC

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315390000 UR20-16DI-N 4 47 3 —
1315400000 UR20-16DI-N-PLC-INT 4 47 3 —
1550070000 UR20-4DI-2W-230V-AC 4 47 2 —
2457240000 UR20-8DI-ISO-2W 4 47 2 —
1315220000 UR20-4DO-P 4 47 1 1
1315230000 UR20-4DO-P-2A 4 47 1 1
1394420000 UR20-4DO-PN-2A 4 47 1 1
1315240000 UR20-8DO-P 4 47 1 1
1509830000 UR20-8DO-P-2W-HD 4 47 1 1
1315250000 UR20-16DO-P 4 47 1 2
1315270000 UR20-16DO-P-PLC-INT 4 47 1 2
1315410000 UR20-4DO-N 4 47 1 1
1315420000 UR20-4DO-N-2A 4 47 1 1
1315430000 UR20-8DO-N 4 47 1 1
1315440000 UR20-16DO-N 4 47 1 2
1315450000 UR20-16DO-N-PLC-INT 4 47 1 2
2457250000 UR20-4DO-ISO-4A 4 47 1 1
2456530000 UR20-8DIO-P-3W-DIAG 4 47 2 1
1315540000 UR20-4RO-SSR-255 4 47 1 1
1315550000 UR20-4RO-CO-255 4 47 1 1
1315600000 UR20-2PWM-PN-0.5A 4 47 5 12
1315610000 UR20-2PWM-PN-2A 4 47 5 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 47 9 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 47 17 16
2705620000 UR20-2AI-UI-16 4 47 5 —
2566090000 UR20-2AI-UI-16-DIAG 4 47 5 —
1315620000 UR20-4AI-UI-16 4 47 9 —
1315690000 UR20-4AI-UI-16-DIAG 4 47 9 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 47 9 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 47 17 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 47 9 —
1506920000 UR20-4AI-UI-16-HD 4 47 9 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 47 9 —
1394390000 UR20-4AI-UI-12 4 47 9 —
1315650000 UR20-8AI-I-16-HD 4 47 17 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 47 17 —
1315670000 UR20-8AI-I-PLC-INT 4 47 17 —
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
2) Input process data and output process data must have the same value.
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Coupler-dependent data width of I/O modules UR20-FBC-EC

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315700000 UR20-4AI-RTD-DIAG 4 47 9 —
2456540000 UR20-4AI-RTD-HP-DIAG 4 47 9 —
1315710000 UR20-4AI-TC-DIAG 4 47 9 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 47 9 —
2828350000 UR20-4AI-I-HART-ISO-16 4 47 17 16
2555940000 UR20-8AI-RTD-DIAG-2W 4 47 17 —
1990070000 UR20-2AI-SG-24-DIAG 4 47 17 16
2007420000 UR20-3EM-230V-AC 4 47 17 16
2705630000 UR20-2AO-UI-16 4 47 1 4
2566100000 UR20-2AO-UI-16-DIAG 4 47 1 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 47 1 4
1315680000 UR20-4AO-UI-16 4 47 1 8
2453880000 UR20-4AO-UI-16-M 4 47 1 8
1315730000 UR20-4AO-UI-16-DIAG 4 47 1 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 47 1 8
1510690000 UR20-4AO-UI-16-HD 4 47 1 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 47 1 8
1315570000 UR20-1CNT-100-1DO 4 47 13 10
1315590000 UR20-2CNT-100 4 47 13 12
1315580000 UR20-1CNT-500 4 47 13 10
1508080000 UR20-2FCNT-100 4 47 21 12
1508090000 UR20-1SSI 4 47 7 —
1315750000 UR20-1COM-232-485-422 4 47 17 16
2826800000 UR20-1COM-232-485-422-V2 4 47 17 16
2007430000 UR20-1COM-SAI-PRO 4 47 1 0
2489840000 UR20-1COM-CANOPEN 4 47 18, 34, 50, 642) 18, 34, 50, 642)

1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1529780000 UR20-4DI-4DO-PN-FSOE 4 47 6 6
1529800000 UR20-8DI-PN-FSOE 4 47 6 6
1335060000 UR20-4DI-4DO-PN-FSPS — — — —
1335070000 UR20-8DI-PN-FSPS — — — —
1335030000 UR20-PF-O-1DI-SIL 4 47 5 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 47 5 —
1335050000 UR20-PF-O-2DI-SIL 4 47 5 —
max. data (in Byte) 1514 pro telegramm + CoE 1514 pro telegramm + CoE 1514 pro telegramm + CoE 1024 1024
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
2) Input process data and output process data must have the same value.
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5.4 Modbus TCP þeldbus coupler

The UR20-FBC-MOD-TCP and the UR20-FBC-MOD-TCP-V2 
þeldbus coupler are Modbus TCP participants according to 
IEC 61158. As a head module of the u-remote system bus 
the coupler supports up to 64 open connections. 
The two Ethernet ports form an unmanaged 2-port switch 
that supports a line network structure. With the V2 coupler 
version the Dual LAN operation mode can be parameterised. 
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced. 
The station's main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-MOD-TCP (Order No. 1334930000), UR20-FBC-MOD-TCP-V2 
(Order No. 2476450000)

Status indicators

PWR

SF

BF

MT

MOD

1

2

3

4

1

2

3

4

L/A X1
L/A X2

3

4

X1

X2

LED status indicators UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2,  
troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set, or 
þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

L/A X1 Connection/active Green / Yellow1): Connection established between 
port 1 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port 1

L/A X2 Connection/active Green / Yellow1): Connection established between 
port 2 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port 2

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s



5ẰDetailed descriptions of the þeldbus coupler | Modbus TCP þeldbus coupler

60 1432790000/28/10.2023Manual u-remote

PWR

SF

BF

MT

L/A X1

L/A X2

Service
X3

MOD

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2,  
troubleshooting see Chapterŀ12

TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RD+ 3
RD– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

MOD

Connection diagram UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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System 
bus

USYS

UIN

UOUT

System 
bus

USYS

UIN

UOUT

µC8x

RJ45

USB

RJ45

DC

DC

System 
bus

UIN

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

Block diagram UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2
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Technical data UR20-FBC-MOD-TCP (Order No. 1334930000), UR20-FBC-MOD-TCP-V2 (Order No. 2476450000)

System data

Connection 2 x RJ-45

Fieldbus protocol Modbus TCP

Open multi-client connections max. 64

Process data max. 1ŀkByte

Parameter data max. 1ŀkByte

Diagnostic data max. 1ŀkByte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus 10ŀMbps/100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 112ŀmA

Temperature data1)

Fieldbus coupler V1 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 8ŀA power supply)
-20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 6ŀA power supply)
-20ŀÁC to +50ŀÁC / -ẽ4ŀÁFẽ...ẽ+122ŀÁF (2ŀx 8ŀA power supply)

Fieldbus coupler V2 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)
Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)
Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 223 g

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!

The coupler provides only one alarm (process or 
diagnostic alarm) for each connected module at 
a time. Subsequent alarms of this module cannot 
be displayed until a pending alarm has been ac-
knowledged. In the event that a pending alarm is 
not acknowledged in time the subsequent alarms 
will not be registered. 

Conþguration of the IP address
The web server can be used to deþne whether a static IP 
address shall be used or the address shall be assigned auto-
matically (DHCP/BootP). 
Coupler using þrmware version 01.xx.xx are preset to the 
static IP address 192.168.0.222. 
Coupler using þrmware version 02.00.00 or higher will by 
default send a DHCP discover þrst. If no assigment by a 
DHCP server follows during the parameterised waiting time, 
the static IP address 192.168.0.222 will be set.
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Overview of the editable parameters UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2

Parameter Optional values Default

IP address1) 4 numbers between 0 and 255 192.168.0.222

Subnet mask1) 4 numbers between 0 and 255 255.255.255.0

Gateway1) 4 numbers between 0 and 255 192.168.0.1

Transmission rate port 1 Auto negotiation / 100ŀMBit/sŀFD / 100ŀMBit/sŀHD / 10ŀMBit/sŀFD / 
10ŀMBit/sŀHD

Auto negotiation

Transmission rate port 2 Auto negotiation / 100ŀMBit/sŀFD / 100ŀMBit/sŀHD / 10ŀMBit/sŀFD / 
10ŀMBit/sŀHD

Auto negotiation

IP conþguration1) Static, DHCP, BootP
Firmware 02.00.00 and higher: additionally DHCP and static

Static (þrmware 01.xx.xx)
DHCP and static (þrmware 02.00.00 or higher) 
see register 0x1124ẽðẽ0x1129 and 0x1140ẽðẽ0x1145 on page 72

Modbus DHCP timeout Waiting time, 1 to 1000ŀs 30 s

Additional TCP port2) 0 (disabled) / Value from 1 to 65535 (except for 80 and 161) 0

Modbus Dual LAN Mode (V2 only)3)        disabled / enabled disabled

Modbus transport protocol3) TCP / UDP TCP

IP address USB port3) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 
192.168.5.202

192.168.1.202

Web server via Ethernet3) disabled / enabled enabled

Modbus watchdog Watchdog time in steps of 10ŀms 0 *10ŀms, seeŀregister 0x1120 on pageŀ72

Modbus connection timeout Connection watchdog time in sec 1ŀs, seeŀregister 0x1131 on pageŀ73

Writing access in multi-client operation for all connections, for client with þrst write access, for client with 
þrst connection

for all connections, see register 0x1130 on pageŀ73

Check reference list before data exchange disabled / enabled disabled, see register 0x1132 on pageŀ73

Process alarm disabled / enabled disabled, seeŀregister 0x1133 on pageŀ73

Diagnostic alarm disabled / enabled disabled, seeŀregister 0x1134 on pageŀ73

Output behaviour on þeldbus error2) All outputs off / Enable substitute value / Hold last value All outputs off, see register  0x1135 on pageŀ73

Module behaviour on hot swap Continue data exchange / Behaviour like þeldbus error Continue data exchange, see register 0x1136 on pageŀ73

Data format Motorola / Intel Motorola, see register 0x1137 on pageŀ73

Lock force mode Force mode unlocked / Force mode locked Force mode unlocked, see register 0x1122 on page 72

HTTPS setting (V2 only) HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

1) In Dual LAN mode (V2 only) parameterisable for each ethernet port; 2) See description below; 3) Change requires restart of the coupler

Parameter “Additional TCP port“
Another TCP port additionally to the standard port (502) can 
be enabled using this parameter. Every number from 1 to 
65535 can be used, apart from:

 – TCP: 80 (reserved for http) and 161 (reserved for SNMP) 
 – UDP:  50 (reserved for DNS), 67, 68 (reserved for BootP 
and DHCP) and 161 (reserved for SNMP).

Value 0 deactivates the port. The standard port 502 will re-
main open in any case.
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Parameter “Modbus Dual LAN Mode“ (V2 only)
In Dual LAN mode, the þeldbus coupler communicates with 
two synchronised control units simultaneously. Thereby both 
control units have the complete reading and writing access.
With this parameter enabled, the two Ethernet ports are re-
conþgured into two separate network ports. MAC addresses 
are automatically assigned to both ports. After restarting the 
coupler, an additional input mask for the coupler parameters 
is displayed in the web server, in which the second IP ad-
dress must be speciþed.

ATTENTION
Risk of a network loop that can lead to a network 
failure! 
The “Modbus Dual LAN Mode” parameter is deactivated 
and the 2-port switch is active at delivery.

 Activate the parameter first and then connect the cou-
pler to the network. 

Parameter „Modbus transport protocol“
This parameter can be used to determine whether the 
þeldbus coupler shall be addressed via TCP or UDP. A Mod-
bus connection via the other protocol is not possible. This 
change only affects the standard portŀ502 and any port set 
under ăAdditional TCP portò. 

Parameter òOutput behaviour on þeldbus erroró 
With active reference list mode the setting of this parameter 
has the same impact also on reference list errors.

Implemented modbus functions
Function code no. Function Description See also table 
1 (0x01) Read Coils Reading of multiple output bits Bit addresses
2 (0x02) Read Discrete Inputs Reading of multiple input bits Bit addresses
3 (0x03) Read Holding Registers Reading of multiple holding registers Register addresses
4 (0x04) Read Input Registers Reading of multiple input registers Register addresses
5 (0x05) Write Single Coil Writing of one output bit Bit addresses
6 (0x06) Write Single Registers Writing of one holding register Register addresses
15 (0x0F) Write Multiple Coils Writing of multiple output bits Bit addresses
16 (0x10) Write Multiple Registers Writing of multiple holding registers Register addresses
22 (0x16) Mask Write Register Bitwise modifying of one holding register Register addresses
23 (0x17) Read/Write Multiple Registers Reading and writing of multiple holding registers simultaneously Register addresses
43 (0x2B) Read Multiple Registers Reading of vendor speciþc product information Register addresses

Bit addresses for the use with function codes 1, 2, 5, 15

Bit address Access Data width Description Remarks
hex dez

0x0000 ð 0x1FFF 0 ð8191 ro Module dependent Packed process data of inputs Byte-granular
0x8000 ð 0x9FFF 32768 ð 40959 rw Module dependent Packed process data of outputs Byte-granular
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Register addresses for the use with function codes 3, 4, 6, 16, 22, 23

Register address
hex                                  dec

Access
Data width Description Remarks

0x0000ŀðŀ0x01FF 0 ð 511 ro Module- 
dependent

Packed process data for inputs byte granularly

0x0800ŀðŀ0x09FF 2048 ð 2559 rw Module- 
dependent

Packed process data for outputs byte granularly

0x1000ŀðŀx100B 4096 ð 4107 ro Byte Coupler identiþer  
0x100C 4108 ro Word Coupler status Bit assignment see register 0x100C 

on pageŀpage 71
0x100D 4109 ro Word Life Signal 16ŀbit counter, 1ŀms tick
0x100E 4110 ro Wort Port Link Status Bit assignment see register 0x100E 

on pageŀpage 71
0x1010 4112 ro Word Process image length in bits for the output modules
0x1011 4113 ro Word Process image length in bits for the input modules
0x1017 4119 ro Word Register mapping revision  

0x1018ŀðŀ0x101B 4120 ð 4123 ro Byte Collective diagnostics message for I/O modules  
(1 bit per I/O module)

 

0x101Cŀðŀ0x101F 4124 ð 4127 ro Byte Collective process alarm message for I/O modules  
(1 bit per I/O module)

 

0x1020ŀðŀ0x1027 4128 ð 4135 ro Byte Coupler serial number
0x1028ŀðŀ0x102F 4136 ð 4143 ro Byte Module status (2 bits per I/O module), 

00 = module O.K., 01 = module error, 
10 = incorrect module 11 = module not plugged in

Structure as in PROFIBUS module 
status

0x1030 4144 ro Word Modbus watchdog, current time (x*10 ms) 
0 = watchdog has expired, 0xFFFF = watchdog 
deactivated

Time still remaining for monitoring 
the exchange of process data

0x1120 4384 rw Word Modbus watchdog, predeþned time (x*10 ms), default 
= 0 ms (no watchdog active)

Time for monitoring the exchange 
of process data. The value of the 
elapsed watchdog time is reset to 
the start value with each setting of 
the watchdog time. Therefore this 
register is not suitable for cyclic 
write access.

0x1121 4385 rw Word Data exchange Modbus watchdog, reset register  
Bitŀ0 = 1: watchdog reset at predeþned time  
Bitŀ8 = 1: restart after expired watchdog

Function requires rising edge 
(changing from 0 to 1) at the 
respective bit
Bit 0: reset watchdog while it is 
running (retrigger) Bit 8: restart of 
expired watchdog

0x1122 4386 rw DWord Lock of the force mode via webserver „LOCK“ to lock, „FREE“ to unlock
0x1124ŀðŀ0x1125 4388ŀðŀ4389 rw Long Changing IP address 1 via þeldbus
0x1126ŀðŀ0x1127 4390ŀðŀ4391 rw Long Changing subnet mask 1 via þeldbus
0x1128ŀðŀ0x1129 4392ŀðŀ4393 rw Long Changing gateway 1 via þeldbus

0x1130 4400 rw Word Writing access in multi-client operation  
0x1131 4401 rw Word Modbus connection timeout in seconds  

Default = 1 (0 = dectivated)
 

0x1132 4402 rw Word Check the reference list before data exchange  
0x0000 = disabled,  0x0001 = enabled

 

0x1133 4403 rw Word Process alarm 0x0000 = disabled, 0x0001 = enabled  
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Register addresses for the use with function codes 3, 4, 6, 16, 22, 23

Register address
hex                                  dec

Access
Data width Description Remarks

0x1134 4404 rw Word Diagnostic alarm 0x0000 = disabled, 0x0001 = 
enabled

 

0x1135 4405 rw Word Output behaviour on þeldbus error 
0x0000 = all outputs off
0x0001 = enable substitute values
0x0002 = hold last value

 

0x1136 4406 rw Word Module behaviour on hot swap
0x0000 = continue data exchange 
0x0001 = behaviour as on þeldbus error

 

0x1137 4407 rw Word Data format 0x0000 = Motorola, 0x0001 = Intel  
0x113Cŀðŀ0x113D 4412 ð 4413 wo DWord Boot module parameters 

Motorola =òLOADó, Intel =òDAOLó
0x113Eŀðŀ0x113F 4414 ð 4415 wo DWord Save module parameters

Motorola =òSAVEó, Intel =òEVASó
0x1140ŀðŀ0x1141 4416ŀðŀ4417 rw Long Changing IP addressŀ2 via þeldbus

The registers for the second network 
connection are only available with 
coupler version V2.

0x1142ŀðŀ0x1143 4418ŀðŀ4419 rw Long Changing subnet mask 2 via þeldbus
0x1144ŀðŀ0x1145 4420ŀðŀ4421 rw Long Changing gatewayŀ2 via þeldbus

0x27FE 10238 ro Word Number of entries in the current module list  
0x27FF 10239 ro Word Number of entries in the reference list  

0x2800ŀðŀ0x287F 10240 ð 10367 rw DWord Reference list  
(max. 64 modules per station * 2 registers per module)

Always 2 registers per module must 
be transferred

0x2A00ŀðŀ0x2A7F 10752 ð 10879 ro DWord Current module list  
(max. 64 modules per station * 2 registers per module)

Always 2 registers per module must 
be transferred

0x2B00ŀðŀ0x2B7F 11008 ð 11135 ro Word Modul offsets of packed process data
0x8000ŀðŀ0x87FF 32768 ð 34815 ro Module Process data inputs  

(max. 64 modules per station * 32 registers per 
module)

0x9000ŀðŀ0x97FF 36864 ð 38911 rw Module Process data outputs  
(max. 64 modules per station * 32 registers per 
module)

0xA000ŀðŀ0xA7FF 40960 ð 43007 ro Byte Diagnostics  
(max. 64 modules per station * 32 registers per 
module)

Conþrmation by readout

0xB000ŀðŀ0xB7FF 45056 ð 47103 ro Byte Process alarms  
(max. 64 modules per station * 32 registers per 
module)

Conþrmation by readout

0xC000 - 0xC7FF 
(01.xx.xx)

49152 ð 51199 rw Byte Module parameters Firmware 01.xx.xx: 
max. 64 modules per station * 32 registers per module 

0xC000 - 0xFFFF 
(02.00.00 or higher)

49152 ð 65535 rw Byte Module parameters Firmware 02.00.00 or higher: 
max. 64 modules per station * 256 registers per module)
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Register addresses for the use with function code 43

hex dec Access Data width Description Remark

0 0 ro Word VendorName Weidmueller
1 1 ro Word ProductCode 2476450000
2 2 ro Word MajorMinorRevision Vxx.xx
3 3 ro Word VendorUrl www.weidmueller.com
4 4 ro Word ProductName WI-UR20-FBC
5 5 ro Word ModelName UR20-FBC-MOD-V2
6 6 ro Word UserApplicationName SWID:APPL|SWID:CUS
7-7F 7ẽðẽ127 ro Word Reserved
80 128 ro Word Appl Version String : V Major . Minor . Patch - Example V02.07.255
81 129 ro Word Cus Version String : V Major . Minor . Patch - Example V01.09.255
82 130 ro Word FSBL Version String : V Major . Minor . Patch - Example V01.08.91
83 131 ro Word SSBL Version String : V Major . Minor . Patch - Example V01.08.91
84 132 ro Word HW Version String : V Major . Minor . Patch - Example V01.00.00
85 133 ro Word Serial Number String : Example 0120150706108224
86 134 ro Word Module Count Number of connected modules : Example 01
87-BF 135ẽðẽ191 ro Word Reserved

C0 192 ro Word Module 1 Information Module Information string : ID , Name , Order Nr , Serial Nr , Hardware Version , 
Firmware Version , MX File Version.

C1 193 ro Word Module 2 Information Example : 0x0E81276D,UR20-4COM-IO-LINK,1315740000,0123456789012345,
01.00.00,01.03.00,MX003713.102

C2ẽðẽFF 194ẽðẽ255 ro Word Module 3-64 Information The þelds are separated by commas.

Packed process data

Packed input process data
Input register range: 0x0000 to 0x01FF

Access to all 512 registers is always possible 
regardless of the I/O structure. Unused registers 
respond with “0”.

Packed output process data
Output register range: 0x0800 to 0x09FF

Access to all 512 registers is always possible 
regardless of the I/O structure. Unused registers 
send “0” during a read access, write accesses 
are ignored.
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Example of an optimal module arrangement

Product Input data Output data Number of  
input registers 

Number of  
output registers 

Remarks

UR20-FBC-MOD --- --- 0 0
UR20-4AO-UI --- 8 Byte 0 4 allocates 4 registers
UR20-4AI-UI 8 Byte --- 4 0 allocates 4 registers
UR20-4DI-P 1 Byte --- 1/2 0 allocates low byte of a register
UR20-8DI-x 1 Byte --- 1/2 0 allocates high byte of a register
UR20-16DI-x 2 Byte --- 1 0 allocates 1 register
Total 6 4

Example of a suboptimal module arrangement

Product Input data Output data Number of  
input registers 

Number of  
output registers 

Remarks

UR20-FBC-MOD --- --- 0 0
UR20-4DI-P 1 Byte --- 1 0 allocates 1 register
UR20-4AO-UI --- 8 Byte 0 4 allocates 4 registers
UR20-4AI-UI 8 Byte --- 4 0 allocates 4 registers
UR20-8DI-x 1 Byte --- 1 0 allocates 1 register
UR20-16DI-x 2 Byte --- 1 0 allocates 1 register
Total 7 4

Structure of packed process data
The byte granularly packed process data contains all input 
data (register range 0x0000 to 0x01FF) and output data 
(register range 0x0800 to 0x09FF) of the u-remote station.

The start address(es) of each module’s process 
data are listet in register 0x2B00 ð 0x2B7F 
(s.ŀsection òModule offsets of process dataò on 
pageŀpage 75).

Process data is mapped according to the 
modules are arranged. To avoid larger gaps in 
the process data, the different modules should be 
arranged in an optimal manner.
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Coupler-dependent data width of I/O modules UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2

Order No. Module Process data
Input Output

Byte Byte

1315170000 UR20-4DI-P 1 —
2009360000 UR20-4DI-P-3W 1 —
1315180000 UR20-8DI-P-2W 1 —
1394400000 UR20-8DI-P-3W —
1315190000 UR20-8DI-P-3W-HD 1 —
1315200000 UR20-16DI-P 2 —
1315210000 UR20-16DI-P-PLC-INT 2 —
1460140000 UR20-2DI-P-TS 1 —
1460150000 UR20-4DI-P-TS 1 —
1315350000 UR20-4DI-N 2 —
1315370000 UR20-8DI-N-3W 2 —
1315390000 UR20-16DI-N 1 —
1315400000 UR20-16DI-N-PLC-INT 1 —
1550070000 UR20-4DI-2W-230V-AC 1 —
2457240000 UR20-8DI-ISO-2W 1 —
1315220000 UR20-4DO-P ð 1
1315230000 UR20-4DO-P-2A ð 1
1394420000 UR20-4DO-PN-2A ð 1
1315240000 UR20-8DO-P ð 1
1509830000 UR20-8DO-P-2W-HD ð 1
1315250000 UR20-16DO-P ð 2
1315270000 UR20-16DO-P-PLC-INT ð 2
1315410000 UR20-4DO-N ð 1
1315420000 UR20-4DO-N-2A ð 1
1315430000 UR20-8DO-N ð 1
1315440000 UR20-16DO-N ð 2
1315450000 UR20-16DO-N-PLC-INT ð 2
2457250000 UR20-4DO-ISO-4A ð 1

2456530000 UR20-8DIO-P-3W-DIAG 1 1
1315540000 UR20-4RO-SSR-255 — 1
1315550000 UR20-4RO-CO-255 — 1
1315600000 UR20-2PWM-PN-0.5A 4 12
1315610000 UR20-2PWM-PN-2A 4 12

2697910000 UR20-2PWM-I-2.5A-2DI-P 8 6

2489830000 UR20-1SM-50W-6DI2DO-P 16 16
2705620000 UR20-2AI-UI-16 4 —

2566090000 UR20-2AI-UI-16-DIAG 4 —
1315620000 UR20-4AI-UI-16 8 —
1315690000 UR20-4AI-UI-16-DIAG 8 —

1993880000 UR20-4AI-UI-DIF-16-DIAG 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 16 —
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Coupler-dependent data width of I/O modules UR20-FBC-MOD-TCP, UR20-FBC-MOD-TCP-V2

Order No. Module Process data
Input Output

Byte Byte

2566960000 UR20-4AI-UI-ISO-16-DIAG 8 —
1506920000 UR20-4AI-UI-16-HD 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 8 —
1394390000 UR20-4AI-UI-12 8 —
1315650000 UR20-8AI-I-16-HD 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 16 —
1315670000 UR20-8AI-I-PLC-INT 16 —
1315700000 UR20-4AI-RTD-DIAG 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 8 —
1315710000 UR20-4AI-TC-DIAG 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 8 —
2617520000 UR20-4AI-I-HART-16-DIAG 16 16

2828350000 UR20-4AI-I-HART-ISO-16 16 16

2555940000 UR20-8AI-RTD-DIAG-2W 16 —

1990070000 UR20-2AI-SG-24-DIAG 16 16

2007420000 UR20-3EM-230V-AC 16 16

2705630000 UR20-2AO-UI-16 ð 4

2566100000 UR20-2AO-UI-16-DIAG ð 4

2566970000 UR20-2AO-UI-ISO-16-DIAG — 4

1315680000 UR20-4AO-UI-16 — 8

1315730000 UR20-4AO-UI-16-DIAG — 8

1510690000 UR20-4AO-UI-16-HD — 8

1506930000 UR20-4AO-UI-16-DIAG-HD — 8

1315570000 UR20-1CNT-100-1DO 12 10

1315590000 UR20-2CNT-100 12 12

1315580000 UR20-1CNT-500 8 10

1508080000 UR20-2FCNT-100 20 12

1508090000 UR20-1SSI 6 —

1315750000 UR20-1COM-232-485-422 16 16

2826800000 UR20-1COM-232-485-422-V2 16 16

2007430000 UR20-1COM-SAI-PRO — —
2489840000 UR20-1COM-CANOPEN 0-128 0-128
1529780000 UR20-4DI-4DO-PN-FSOE not supported
1529800000 UR20-8DI-PN-FSOE not supported
1335060000 UR20-4DI-4DO-PN-FSPS not supported
1335070000 UR20-8DI-PN-FSPS not supported
1335030000 UR20-PF-O-1DI-SIL 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 —
1335050000 UR20-PF-O-2DI-SIL 4 —
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0x1000ặðặ0x100B (4096 ð 4107) Coupler identiþer
The identiþer is the òproduct designationó: UR20-FBC-MOD.

0x100C (4108) Coupler status

Bit Name Meaning 
0 Summarized module diagnosis A diagnosis is available on at least one module with diagnostics functionality.

1 Errorbit 1 Reserve bit 1, currently not used 

2 Errorbit 2 Reserve bit 2, currently not used 

3 Systembus error Error on system bus. Communication with the connected modules is disrupted. 

4 Errorbit 4 Reserve bit 4, currently not used 

5 Errorbit 5 Reserve bit 5, currently not used 

6 I/O-Conþguration error Differing conþguration. The module list has changed. The list of conþgured modules (reference 
list 0x2800ẽðẽ0x287F) differs from the module list detected by the coupler (current module list 
0x2A00ẽðẽ0x2A7F). 

7 Master conþguration error Master conþguration error. The station contains modules which are not supported by the coupler (seeŀdata 
width table). 

8 Register access error Access on invalid Modbus register. Reading out 0x100C resets the error bit.

9 Errorbit 9 Reserve bit 9, currently not used 

10 Force mode active Force mode was activated via the web server. Forced channels do not exchange data with the master. 

11 Errorbit 11 Reserve bit 11, currently not used 

12 Errorbit 12 Reserve bit 12, currently not used 

13 Voltage UOUT error Error in the supply voltage of outputs

14 Voltage UIN error Error in the supply voltage of system and inputs

15 Errorbit 15 Reserve bit 15, currently not used

0x100D (4109) Life Signal

0x100E (4110) Port Link Status 
Bit 0: Port 1 Link Status (1 Link up, 0 Link down)
Bit 1: Port 2 Link Status (1 Link up, 0 Link down)

0x1010 (4112) Process image length in bits for the output 
modules  
0x1011 (4113) Process image length in bits for the input 
modules

0x1017 (4119) Register ð mapping revision
Version of the register structure

0x1018ặðặ0x101B (4120 ð 4123) Collective diagnostics mes-
sage for I/O modules
If a diagnostic alarm is activated (register 0x1134) and there 
is a diagnostic message for a module, it is indicated here 
with a set bit. A module’s slot position corresponds to its 
position in the 64-bit data þeld (minus passive modules with-
out slot recognition). Example: 0x0000 0000 0000 0002 = 
There is a diagnostic alarm for module 2. 
Reading the module’s diagnostic memory (0xAXXX) con-
þrms the diagnosis and resets the corresponding bit. In 
case of multiple diagnoses for one module, only the most 
up-to-date diagnosis is displayed. The next diagnostic is then 
placed in a wait loop and only becomes active once the cur-
rent one has been conþrmed.
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0x101Cặðặ0x101F (4124 ð 4127) Collective process alarm 
message for the I/O modules
If a process alarm is activated (register 0x1133) and there 
is an alarm for a module, this is indicated here with a set bit. 
A module’s slot position corresponds to its position in the 
64-bit data þeld (minus passive modules without slot rec-
ognition). Example: 0x0000 0000 0000 0002 = There is a 
process alarm for module 2. 
Reading the module’s process alarm memory (0xBXXX) 
conþrms the alarm and resets the corresponding bit. In case 
of multiple process alarms for one module, only the latest 
alarm is displayed. The next alarm is then placed in a wait 
loop and only becomes active once the current one has been 
conþrmed.

0x1028ặðặ0x102F (4136 ð 4143) Module status
The module status (2 bits per module) of each detected 
module is displayed in the corresponding bit position of the 
128ŀbits.
0ŀ0 Valid data from this module
0ŀ1 Invalid data, faulty module
1ŀ0 Invalid data, incorrect module
1ŀ1 Invalid data, missing module
There is no differentiation between fully functional modules 
and empty slots (both status ò0ẽ0ó).  Please check the refer-
ence list (0x1132) or read the number of entries in the cur-
rent module list (0x27FE) to make sure that all modules have 
been detected.

0x1030 (4144) MODBUS DATA EXCHANGE watchdog, cur-
rent time
Amount of time (input valueẽ*ẽ10ŀms) still remaining on the 
active watchdog to monitor the exchange of process data.
If a 0 is read, the watchdog has expired and must be re-
started.
If 0xFFFF is read, the watchdog is deactivated.

0x1120 (4384) Status Modbus watchdog, predeþned time
In this register, the watchdog is activated/deactivated and 
the watchdog time is set. Process data can be exchanged 
as long as the watchdog is deactivated or it is activated and 
still running. Each write access causes the reset and restart 
of the watchdog. The length is calculated with the input 
valueẽ*ẽ10ŀms. Entering 0 deactivates the watchdog.

0x1121 (4385) Data exchange Modbus watchdog  
Reset Register
With a rising edge at Bitŀ0 in this register the predeþned 
time is loaded into the watchdog time (watchdog reset). To 
continue the process data exchange with activated watch-
dog this bit has to be toggled from 0 to 1 once during each 
watchdog cycle within the deþned time.
With a rising edge at Bit 8 in this register an expired watch-
dog (value 0 in register 0x1030) is reactivated.

0x1122 (4386) Lock force mode on web server
In default setting the force mode can be enabled via the web 
server (after Login). 
The force mode can be locked by writing the double word 
“LOCK“ (0x4C4F, 0x434B). Writing of “FREE“ (0x4652, 
0x4545) will unlock the force mode again.
Reading 0x00000100 from this register indicates that the 
force mode is locked via web server. Reading 0x00000000 
from this register indicates that the force mode is unlocked 
via web server.

0x1124ặðặ0x1125 (4388 ð 4389) and 0x1140ặðặ0x1145  
(4416 ð 4421) Changing the IP address via þeldbus
The IP address can be displayed and changed via þeldbus.
Example:

IP address decimal 192 168 10 100
IP address hexadecimal C0 A8 A 64
Input in register no. 0x1124 0x1125
hexadecimal C0A8 A64
decimal 49320 2660

To prevent the IP address from being changed ac-
cidentally, a change is only possible according to 
the procedure described below.

Example:  The address shall be changed from 192.168.1.1 to 
192.168.2.1.

1. Change the subnet mask (e.g. to 255.255.0.0) in register 
0x1126ẽðẽ0x1127.

2. Change the IP address (e.g. to 192.168.2.1) in register 
0x1124ẽðẽ0x1125.

3. Change the gateway (e.g. to 192.168.2.x) in register 
0x1128ẽðẽ0x1129.

4. Change back the subnet mask (to 255.255.255.0) in reg-
ister 0x1126ẽðẽ0x1127.

0x1126ặðặ0x1127 (4390 ð 4391) Changing the subnet mask 
via þeldbus
The subnet mask can be displayed and changed via þeldbus 
(input analogue example IP address).

0x1128ặðặ0x1129 (4392 ð 4393) Changing the gateway via 
þeldbus
The gateway can be displayed and changed via þeldbus (in-
put analogue example IP address)..
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0x1130 (4400) Writing access in multi-client operation

Bit Name/Description

2 to 15 reserved

1 MB_ImmediateWritePermission

ð 0:  During the þrst write access, write authorisation is requested for the corresponding modbus connection. If this is not successful, an 
exception response with the exception code 0x01 is generated. If it is successful, the write access is executed and write authorisation 
remains in effect until the end of the connection.

ð 1:  Write authorisation for the corresponding modbus connection is already requested when the connection is being established. As a re-
sult, the þrst modbus connection receives the write authorisation, and nothing happens for all those that follow (as long as Bit 0 = 1).

0 MB_OnlyOneWritePermission

ð 0: All modbus connections have write authorisation
ð 1:  In all cases only one modbus connection can be assigned write authorisation. Once assigned, write authorisation is retained until there 

is a disconnect. After the connection that has write authorisation is disconnected, the next connection which attempts write access 
receives write authorisation.

0x1131 (4401) Modbus connection timeout in seconds
This register determines after which time an inactive mod-
bus connection will be disconnected. If the value in this reg-
ister is set to 0 the connection timeout will be deactivated.

0x1132 (4402) Check reference list prior to data exchange
If the value in this register is set to 0, the data exchange 
begins without checking the reference list (0x2800 and the 
following) against the current module list (0x2A00 and the 
following). In this case the reference list does not need to be 
created.
If the value in this register is set to 1, the data exchange only 
starts if the reference list (0x2800 and the following) match-
es the current module list (0x2A00 and the following). As 
long as both lists do not match the þeldbus coupler reacts 
like on a þeldbus error (0x1135).

0x1133 (4403) Process alarm
If the value in this register is set to 0, process alarms are re-
ported, but it is not necessary to conþrm or read them.
If the value in this register is set to 1, process alarms are 
reported and they must be conþrmed by reading the corre-
sponding register.

0x1134 (4404) Diagnostic alarm
If the value in this register is set to 0, the diagnostic alarm is 
deactivated. Pending diagnostics do not have any effect on 
the exchange of process data and must not be conþrmed. 
They are, however, displayed locally on the UR20 hardware 
with red LEDs (SF and module) and also can be read in the 
module-speciþc diagnostic registers 0xAXXX.
If the value in this register is set to 1, diagnostics alarms are 
reported, and they must be conþrmed by reading the corre-
sponding register.

0x1135 (4405) Field bus or reference list error behaviour
The value in this register deþnes the output behaviour on 
þeldbus or reference list error.

Value Behaviour of outputs
0 All outputs are set to 0.
1 All outputs are set to the substitute values.
2 All outputs are held at the last process value.

0x1136 (4406) Module removal behaviour
If the value in this register is set to 0, the exchange of pro-
cess data continues.
If the value in this register is set to 1, the behaviour during a 
þeld bus error is used.

0x1137 (4407) Data format
If the value in this register is set to 0, data is transferred in 
Motorola format. 
If the value in this register is set to 1, data is transferred in 
Intel format. 
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0x113Cặðặ0x113F (4412 ð 4413) Save module parameters
Load default module parameters (0x113Cŀðŀ0x113D) 
loads the default parameter set of all modules (LOAD). Previ-
ously saved parameters are deleted.
Save module parameters (0x113Eŀðŀ0x113F) stores 
the current values of all module parameters in the coupler 
(SAVE). Subsequent changes will not be considered unless 
they are saved again. There is no need to enter parameters 
again after restarting the coupler. 
Input in both register in the Motorola format follow this 
scheme:

ăLOADò ăSAVEò

Letter of the alphabet L O A D S A V E

ASCII code decimal 076 079 065 068 083 065 086 069

ASCII hexadecimal 4C 4F 41 44 53 41 56 45

Input in register no. 0x113C 0x113D 0x113E 0x113F

Hexadecimal 4C4F 4144 5341 5645

Decimal 19535 16708 21313 22085

Input in both register in the Intel format follow this scheme:

ăDAOLò ăEVASò

Letter of the alphabet D A O L E V A S

ASCII code decimal 068 065 079 076 069 086 065 083

ASCII hexadecimal 44 41 4F 4C 45 56 41 53

Input in register no. 0x113C 0x113D 0x113E 0x113F

Hexadecimal 4441 4F4C 4556 4153

Decimal 17473 20300 17750 16723

The status of the saved module parameters can be observed 
via the web server.

0x27FE (10238) Number of entries in the current module list
This displays the number of modules that were connected 
when the coupler was started.

0x27FF (10239) Number of entries in the reference list
This displays the number of modules that were entered into 
the reference list.
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0x2800ặðặ0x287F (10240 ð 10367) Reference list
Each module identiþer is made up of 4 bytes (2 registers) 
(see the overview of module IDs in the annex). If a 1 is set in 
register 1132, the reference list must be identical to the cur-
rent module list before the data exchange can begin.

0x2A00ặðặ0x2A7F (10752 ð 10879) Current module list
Each module identiþer is made up of 4 bytes (2 registers) 
(see the Overview of module IDs in the annex). The modules 
that were connected when the coupler was started are en-
tered here. To simplify conþguration, the current module list 
can be copied into the reference list.

0x2B00ặðặ0x2B7F (11008 ð 11135) Module offsets of process 
data

For each module there are two registers reserved to indicate 
the offset between the start address within the packed pro-
cess data and the address 0x0000: The þrst register indi-
cates the bit-offset of the outputs, the second one indicates 
the bit-offset of the inputs. Thus, it is possible to use these in-
formation directly for the access to coils or Descrete Inputs. 
Converting the address syntax is necessary for a register-
wise access (see table “Implemented modbus functions”). 
In case there are no outputs or inputs, the register entry is 
0xFFFF. 

Example: For an arrangement of coupler, 
UR20-4AI-RTD-DIAG, UR20-1CNT-100-1DO, UR20-16DO-P 
the six registers 0x2B00 to 0x2B05 deliver the values 
0xFFFF 0x0000 | 0x8000 0x0040 | 0x8050 0xFFFF.

Since the þrst module has not outputs and the last mod-
ule has no inputs, the entry of the respective registers is 
0xFFFF. The value 0x8050 indicates that the access to the 
þrst output of the UR20-16DO-P can be realised via address 
0x8050, bitŀ0. The value 0x0040 indicates, that the þrst 
input of the UR20-1CNT-100-1DO is accessible via the ad-
dress 0x0040, bitŀ0.

0x8000ặðặ0x87FF (32768 ð 34815) Process data inputs
For each module a data length of 64 bytes (32 registers) is 
reserved. 
Example: Module 3 starts at address 0x8040.

0x9000ặðặ0x97FF (36864 ð 38911) Process data outputs
For each module a data length of 64 bytes (32 registers) is 
reserved. 
Example: Module 3 starts at address 0x9040.

0xA000ặðặ0xA7FF (40960 ð 43007) Diagnostics
For each module a diagnostics data length of 64 bytes (32 
registers) is reserved. 
Example: Module 3 starts at address 0xA040.
In case of a diagnostics message, the 47 bytes of the mod-
ule diagnosis are entered here from the corresponding tables 
(see the table of diagnostic data in the corresponding mod-
ule description in the module chapter).
If a 1 is set in register 0x1134, reading out the correspond-
ing diagnosis results in a conþrmation of the alarm.

0xB000ặðặ0xB7FF (45056 ð 47103) Process alarms
For each module a process alarm data length of 64 bytes 
(32 registers) is reserved. 
Example: Module 3 starts at address 0xB040.
In case of a process alarm, the 4 bytes of the module are 
entered here from the corresponding table (see the table of 
process alarms in the corresponding module description in 
the module chapter).

0xC000ặð0xC7FF (49152 ð 51199) Parameters (Firmware ver-
sion 01.xx.xx)

For each module a parameter data length of 32 registers is 
reserved. The modules can be parameterised via the web 
server.

0xC000ặð0xFFFF (49152 ð 65535) Parameters (Firmware ver-
sion 02.00.00 or higher)

For each module a parameter data length of 256 registers is 
reserved. Example: Module 3 starts with address 0xC200. 
The modules can be parameterised via the web server or via 
the Modbus master.
One register is assigned to each module parameter with a 
size of max. 16 bit. 32ŀbit parameters use two subsequent 
registers (consider Motorola format!). The sequence of 
parameters as well as the optional values are listed in the 
parameter tables of the individual module descriptions (s. 
Chapterŀ6).
Example: Parameter 8 of module 3 has the address 0xC207 
(provided that there is no 32 bit parameter prior to it in the 
same module).
Examples for 32 bit parameters are òPeriod durationò of the 
pulse width modulation modules and „End value“ of the 
counter modules. 
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5.5 EtherNet/IP þeldbus coupler

The UR20-FBC-EIP þeldbus coupler is an EtherNet/IPÊ par-
ticipant developed according to IEC 61158. The coupler is 
the head module for the u-remote system bus, to which up 
to 64 active u-remote modules can be connected. The Eth-
erNet/IP coupler has two Ethernet ports, and the integrated 
switch supports a line network structure. 

The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced. 

The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths.

Fieldbus coupler UR20-FBC-EIP (Order No. 1334920000)

The þrst generation UR20-FBC-EIP þeldbus couplers come in 
hardware versions < HW 02.00.00  and Ó HW 02.00.00.

Status indicators

PWR

SF

BF

MT

MS

NS

EIP

1

2

3

4

1

2

3

4

L/A X1
L/A X2

3

4

X1

X2

LED status indicators UR20-FBC-EIP Ó HW 02.00.00, troubleshooting see Chapterŀ12

PWR Power-LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in Force mode

BF Bus failure Red: No þeldbus connection
Red ÿashing: Conþguration error, no PLC connection or 
parameter set error or þrmware update is running

MT Maintenance Yellow: Error in the system bus or þeldbus error

L/A 
X1

Connection/
active

Green/Yellow1): Connection established between portŀX1 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX1

L/A 
X2

Connection/
active

Green/Yellow1): Connection established between portŀX2 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX2

MS Module status Red: More than one module does not þt the start-up conþgu-
ration
Red ÿashing: One module does not þt the start-up conþgura-
tion or there is a diagnostic alarm on at least one module
Green: Ready for operation
Green ÿashing: Coupler not conþgured
Red/green ÿashing: LED self test during start

NS Network status Off: No IP address assigned
Red: IP address conÿict
Red ÿashing: Timeout of the exclusive owner connection
Green: At least one EtherNet/IP connection is established
Green ÿashing: No EtherNet/IP connection is established
Red/green ÿashing: LED self test during start

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s
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PWR

SF

MS*

NS*

EIP

1

2

3

4

1

2

3

4

L/A X1
L/A X2

3

4

X1

X2

LED status indicators UR20-FBC-EIP < HW 02.00.00, troubleshooting see Chapterŀ12

PWR Power-LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in force mode

MS* Module status Red: More than one module does not þt the start-up conþgu-
ration or no þeldbus connection
Red ÿashing: One module does not þt the start-up conþgura-
tion or there is a diagnostic alarm on at least one module

NS* Network status Off: At least one EtherNet/IP connection is established
Yellow: Address conÿict or no IP address conþgured
Yellow ÿashing (1ŀHz): Valid IP address but no EtherNet/IP 
connection established
Yellow ÿashing (4ŀHz): Connection timeout on an exclusive 
owner

L/A 
X1

Connection/
active

Green/Yellow1): Connection established between portŀX1 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX1

L/A 
X2

Connection/
active

Green/Yellow1): Connection established between portŀX2 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX2

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s

Service
X3

PWR

SF

MS*

NS*

L/A X1

L/A X2

EIP

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-EIP, troubleshooting see Chapterŀ12
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TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RD+ 3
RD– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

EIP

Connection diagram UR20-FBC-EIP 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

UR20-FBC-EIP

USYS

UIN

UOUT

USYS

UIN

UOUT

µC8x

RJ45

USB

RJ45

UR20-FBC-EIP

UIN

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

DC

DC

System 
bus

System 
bus

UR20-FBC-EIP

System 
bus

Internal from the control card

Block diagram UR20-FBC-EIP 
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Technical data UR20-FBC-EIP (Order No. 1334920000)

System data

Connection 2 x RJ-45

Fieldbus protocol EtherNet/IP, see table “Supported Ethernet/IP services“

Process data max. 2ẽxẽ494ŀbyte

Parameter data max. 64ẽxẽ64ŀbyte

Diagnostic data max. 64ẽxẽ47ŀbyte

Configuation Assembly 122 max. 1350 byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus 10ŀMbps / 100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 112ŀmA

Temperature data1)

<ặHW 02.00.00 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀxŀ8ŀA power supply)
-20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 6ŀA power supply)
-20ŀÁC to +50ŀÁC / -ẽ4ŀÁFẽ...ẽ+122ŀÁF (2ŀx 8ŀA power supply)

ÓặHW 02.00.00 Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Conductor cross-section Single-wired, þne-wired 0,14ẽ...ẽ1,5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 223 g

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Supported EtherNet/IP-Services
Classes 0x01 0x02 0x04 0x06 0x52 0x64 0x65 0x66 0x67 0xF5 0xF6
Instance 0

GetAll (0x01) x x x x x

SetAll (0x02)

Reset (0x05)

MultipleServices (0x0A)

Get (0x0E) x x x x x x x x x x x

Set (0x10)

FwdClose (0x4E)

FwdOpen(0x54)

GetOwner (0x5A)

Large FwdOpen (0x5B)

From instance 1 on

GetAll (0x01) x x x x x x

SetAll (0x02) x x x

Reset (0x05) x

MultipleServices (0x0A) x

Get (0x0E) x x x x x x x x x x x

Set (0x10) x x x x x x x x x

FwdClose (0x4E) x

FwdOpen(0x54) x

GetOwner (0x5A) x

Large FwdOpen (0x5B) x

Overview of the editable parameters UR20-FBC-EIP

Parameter Optional values Default

IP conþguration DHCP, BootP, Static DHCP
IP address 4 numbers between 0-255 0.0.0.0
Subnet mask 4 numbers between 0-255 255.255.255.0 
Gateway 4 numbers between 0-255 0.0.0.0
IP address USB port1) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.5.202

Webserver via Ethernet1) disabled / enabled enabled
Output behaviour on idle state All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off
Process alarm disabled (0) / enabled (1) disabled
Diagnostic alarm disabled (0) / enabled (1) disabled
Output behaviour on þeldbus error All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off 
Module behaviour on hot swap Continue data exchange (0) / Behaviour like þeldbus error (1) Continue data exchange
Data format Motorola (0) / Intel (1) Intel
Lock force mode Force mode unlocked / Force mode locked Force mode unlocked
HTTPS setting2) HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

1) Change requires restart of the coupler. 2) From HW 02.00.00 upwards.
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Assignment of IP addresses
The automatic assignment via DHCP is the default setting of 
the UR20-FBC-EIP. Further options are BootP or Static. For 
automatic assigning a respective server must be available 
in the network. The mode of IP assignment can be changed 
either via the web server or via the þeldbus.

Changing the mode of IP mapping via the þeldbus
Providing that the coupler has already received an address, 
the mode of IP assignment ca be changed via the following 
data object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), at-
tributeŀ0x03 (3). The options are Static [0], BootP [1] or DHCP 
[2].
When switching to mode Static, the coupler will keep the 
address that has been assigned automatically before; this ad-
dress will be saved permanently.
When switching to an automatic mode the coupler will start 
a request on the respective server immediately.

Allocating a new IP address
A new IP address can be allocated via the following data 
object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attrib-
uteŀ0x05 (5). The new address will be saved permanently, if 
the mode Static is set. Using the automatic assignment the 
address will be used temporarily only.

Address Conÿict Detection
After an address has been allocated to the coupler, it will be 
checked whether this address is already used within the net-
work (ACD, Address Conÿict Detection). In case an address 
conÿict is detected and the address is rejected, the coupler 
requests another address from the DHCP server, as long as 
DHCP mode is active. When using mode BootP or Static, the 
coupler must be disconnected from the Ehternet and con-
nected again.
The address check is executed every two minutes during 
operating. It can be turned off via the following data object: 
TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attributeŀ0x0A 
(10). 

Data types UR20-FBC-EIP

Data type Size Value range

USINT 1 byte 0ẽ...ẽ255

UINT 2 byte 0ẽ...ẽ65535

UDINT 4 byte 0ẽ...ẽ(232-1)

BOOL 1 bit

BYTE 8 bits

WORD 16 bits

DWORD 32 bits

STRING 2 byte length indicator, 1 byte per 
character

SHORT_STRING 1 byte length indicator, 1 byte per 
character

STRING Structure of Strings

Padded EPATH

Packed EPATH

Conþguration assembly
The CLP can be conþgured in such a way that the conþgura-
tion assembly 0x7A (122) or 0x7B (123) will be transmitted 
during connection buildup. The length of assembly 0x7A is 
variable depending on the module conþguration, assembly 
0x7B has a þxed length of 400ŀBytes. Two connections us-
ing the conþguration assembly 0x7B are deþned in the EDS 
þle (from release 1.1 on).
Writing access to the data attribute of the conþguration as-
sembly is not possible during an established connection. To 
change the station’s parameters during an established con-
nection you can use attribute 0x73 of the gateway object or 
of the slot objects. Alternatively the u-remote station can be 
conþgured via the web server, as long as no þeldbus connec-
tion is active.
The conþguration assembly includes an 8ŀbyte bit mask 
(equivalent 64ŀbit) followed by the parameters of all mod-
ules. For each module containing parameters a „1“ is set at 
the corresponding position of the bit mask. The sequence 
corresponds with the modules‘ sequence within the station, 
starting with byteŀ0, bitŀ0 for slot 1 (þrst module). After that 
the parameters of modules with a 3ŀbyte header will follow: 
1ŀbyte length and 2ŀbyte for the upper 16ŀbit of the module 
ID. The parameter data are not checked for validity in the 
coupler, but only in the module, if possible. If an error is de-
tected, a diagnosis with òParameter erroró is sent. 

When writing the parameter data, please make 
sure that they are valid. This will be achieved by 
setting the parameters in the web server and 
reading out the parameter data record.
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Structure of the configuration assembly UR20-FBC-EIP 
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 M 8 M 7 M 6 M 5 M 4 M 3 M 2 M 1
1 M 16 M 15 M 14 M 13 M 12 M 11 M 10 M 9
2 M 24 M 23 M 22 M 21 M 20 M 19 M 18 M 17
3 M 32 M 31 M 30 M 29 M 28 M 27 M 26 M 25
4 M 40 M 39 M 38 M 37 M 36 M 35 M 34 M 33
5 M 48 M 47 M 46 M 45 M 44 M 43 M 42 M 41
6 M 56 M 55 M 54 M 53 M 52 M 51 M 50 M 49
7 M 64 M 63 M 62 M 61 M 60 M 59 M 58 M 57
8 Parameter length of the þrst module that includes parameters
9 Module ID
10 Module ID
11 Parameter
… …

Parameter length of the next module that includes parameters
Module ID
Module ID
Parameter

... …

Parameterising via module parameter class 0x67
Each module parameter corresponds to one attribute starting 
from attribute 0x65. The number of attributes depends on 
the type of module. The ID of the last parameter attribute of 
a module can be read via attribute 0x64. The attribute data 
type (USINT, UINT or UDINT) depends on the parameter to 
be set. The parameter order as well as the possible values 
can be found in the parameter tables within each module 
description (seeŀChapterŀ6).
Class 0x67 supports the services “Get_Attributes_All“ and 
“Set_Attributes_All“, so that all parameters of a module can 
be written and read in one telegram. All attributes of a mod-
ule are included in these telegrams beginning with attribute 
0x65. Therefore the total length depends on the number of 
attributes and the particular data types. The parameter data 
are checked for validity in the coupler

Process data
The UR20-FBC-EIP process data are being packed into these 
assemblies:

Packed process data UR20-FBC-EIP
Input data
Assembly 0x65 (101) Assembly 0x67 (103)
2 byte status word 2 byte status word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data
Output data
Assembly 0x66 (102) Assembly 0x68 (104)
2 byte control word 2 byte control word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data control word
Assemblies 0x66 (102) and 0x68 (104) have a run/idle 
header.

Only the associated assemblies 101 with 102 
or 103 with 104 can be used. If the EDS þle has 
been installed this will be checked and an invalid 
access will be rejected.

Implicit and explicit messaging
The Ethernet/IP coupler supports cyclic process data ex-
change (implicit messaging) with an Ethernet/IP scanner. As 
of þrmware 01.05.00 (with hardware version 01) and þrm-
ware 02.05.00 (with hardware version 02), furthermore the 
process data exchange can be activated via acyclic request 
messages (explicit messaging).

An explicit access to read or write must take place within the 
time speciþed in the object 0x66/0x01/0x6B (102/1/107) 
„Timeout in seconds“, otherwise the connection will be ter-
minated. In order for the coupler to accept write access, the 
object 0x66/0x01/0x6C (102/1/108) ăStart Explicit Process 
Data Exchange“ must also be set to „1“2. This object is auto-
matically set to „0“ again when the connection is terminated. 
Thus, it must be ensured that this object is þrst set to ă1ò 
again after each connection re-establishment, in order to en-
able explicit write access again.

The coupler supports simultaneous connection to 
several controllers. Only one controller has write 
access to the coupler, whereas all connected con-
trollers have read access.
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Connection options UR20-FBC-EIP
Connection type Description Multiple connections
Exclusive Owner Cyclic process data exchange of assembly 101 (input) and as-

sembly 102 (output)
Other controllers may only have read access

Exclusive Owner, Diagnosis Interface Cyclic process data exchange of assembly 103 (input) and as-
sembly 104 (output)

Other controllers may only have read access

Exclusive Owner with Conþg Assembly Cyclic process data exchange of assembly 101 (input) and as-
sembly 102 (output), transfer of the conþguration assembly 123

Other controllers may only have read access

Exclusive Owner with Conþg Assembly Cyclic process data exchange of assembly 103 (input) and as-
sembly 104 (output), transfer of the conþguration assembly 123

Other controllers may only have read access

Diagnosis Interface Input Only Cyclic input data transfer from assembly 101 (outputs are as-
signed to assembly 198)

Further controllers may access, one of may write

Input Only, Diagnosis Interface Cyclic input data transfer from assembly 103 (outputs are as-
signed to assembly 198)

Further controllers may access, one of may write

Listen Only Cyclic input data transmission from Assembly 101 (Aoutputs are 
assigned to assembly 199)

At least one other controller must have read or write 
access

Listen Only, Diagnosis Interface Zyklische Eingangsdaten¿bertragung von Assembly 103 (Aus-
gªnge werden Assembly 199 zugewiesen)

At least one other controller must have read or write 
access

Explicit CIP Get Attribute Acyclic reading data transmission Further controllers may access, one of may write
Explicit CIP Set Attribute Acyclic write data transmission, must be activated via object 

102/1/1081)          
Other controllers may only have read access

1)  Only applies to connections that exclusively use explicit messaging. If acyclical set attribute accesses also take place from a control with an exclusive owner con-
nection, activation is not necessary and the timeout is not relevant.

Packed process data of the modules
The process data of a digital module are packed directly on 
the process data of the previous module. The process data 
of all other modules always starts with the beginning of the 
next word.

4AI4DI

Byte 2

2 Byte Status

Byte 3

Byte 4 ... 11

8DI

Packed process data in an exemplified module arrangement 4DI, 8DI, 4AI

The modulesô process data include a maximum of 494ŀbyte. 
Thererfore the process data of assembly 0x65 (101) and 
0x66 (102) will include a maximum of 496 ŀbyte, whereas 
the process data of assembly 0x67 (103) and 0x68 (104) 
include a maximum of 504 byte. The actual length is deþned 
by the arrangement of the modules, the assemblies‘ size is 
always an even number of bytes (2ŀbyte, 4ŀbyte etc.). So in 
the example assembly 0x65 (101) is 12 byte long whereas 
assembly 0x67 (103) is 20 byte long.

The size which is expected during the connection 
is being established can be read from class 0x04 
(4), instances 0x65 to 0x68 (101 to 104), attrib-
ute 0x04 (4) or via the web server.
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Control word
8ŀBytes of diagnostic data (assembly 0x67) or diagnostic 
data control word (assembly 0x68) are attached to the pro-
cess data of both assemblies. Via the control word (2 byte at 
the beginning) and the diagnostic data control word (8ŀByte 
at the end) of the process output data of assembly 0x68 you 
can choose which diagnostic data (8 byte at the end) shall 
be transferred within the process input data: 0 in the control 
word chooses diagnostic data, the 1 chooses process alarm 
data.
Via the diagnostic control word you choose the module the 
data of which shall be displayed: If there is a 0 in the diag-
nostic control word, the bits in the process input data indi-
cate which modules have a diagnostic or a process alarm. 
Each bit set indicates an active alarm.
If a number from 1 to 64 is written in the diagnostic control 
word, the process alarm data (4 byte) or the þrst 8 byte of 
the diagnostic alarm dataset will be transferred within the 
process input data. 

Status word UR20-FBC-EIP (packed process data input)

Bit Name Remarks 
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality. 

1 Pending More than one electronic unit or module has been removed from the station.

2 Errorbit 2 Reserve bit 2, currently not used

3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.

4 Unacknowledged diagnosis alarm Unacknowledged diagnosis alarm

5 Unacknowledged process alarm Unacknowledged process alarm 

6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Mod-
ule Ident List class 0x65 (101), instance 0x01 (1), attribute 0x70 (112)) differs from the module list detected 
by the coupler (Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)).

7 Master conþguration error Master conþguration error. The list of conþgured modules (Conþgured Module Ident List class 0x65 (101), 
instance 0x01, attribute 0x70 (112)) differs signiþcantly from the module list detected by the coupler 
(Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)) ab. No process data 
can be exchanged with the modules.

8 Errorbit 8 Reserve bit 8, currently not used

9 Errorbit 9 Reserve bit 9, currently not used

10 Force mode active Force mode was activated through the web server. Process data cannot be exchanged between the master 
and forced channels.

11 Removed module At least one module has been removed. This bit is reset when the station is complete again.

12 Errorbit 12 Reserve bit 12, currently not used

13 Voltage UOUT error Error in the voltage supply of output current path

14 Voltage UIN error Error in the voltage supply of system and input current path

15 Errorbit 15 Reserve bit 15, currently not used

Control word UR20-FBC-EIP
Control word Diagnostics  

control word
Diagnostic data

0 0 One bit of each module indicates 
whether it has a diagnosis

0 1 ... 64 Diagnostic data of the set module 
(the þrst 8 byte)

1 0 One bit of each module indicates 
whether it has a process alarm

1 1 ... 64 Process alarm data of the set module 
(4 byte are being used)
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Object descriptions UR20-FBC-EIP: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Identity 0x01 (1)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x x UINT Vendor ID Vendor ID: 1015

0x02 2 x x UINT DeviceType General type of device: 0x0C

0x03 3 x x UINT Product Code Vendor assigned product code: 33492

0x04 4 x x Struct{USINT,USINT} Revision {Major, Minor} Revision of the u-remote coupler

0x05 5 x WORD Device Status

Bit0: Owned; Bit2= Conþgured; 
Bit4-7:Extended device status; 
Bit8: Minor recoverable fault; 
Bit9: Minor unrecoverable fault; 
Bit10: Major recoverable fault; 
Bit 11: Major unrecoverable fault; 
Bit12-15: Extended device status 2

0x06 6 x x UDINT Serial Number Serial number of the device; 32 Bit value

0x07 7 x x SHORT_STRING Product Name Product name: UR20-FBC-EIP

Message Router 0x02 (2)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes

0x05 5 x Struct{UINT,Array of UINT} Optional Services List of optional services

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)

0x01 1 x Struct{UINT,Array of UINT} List of supported objects Number of objects; Class codes

0x02 2 x UINT Number of supported connections Number of supported connections

Assembly 0x04 (4)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instances 0x65 ... 0x68 (101 ... 104)

0x03 3 x x Array of BYTE Data Process data

0x04 4 x UINT Size Size of process data

Instances 0x7A (122)

0x03 3 x Array of BYTE Data Conþguration data

0x04 4 x x UINT Size
Max. size of conþguration data: 1350 Byte. 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

Instances 0x7B (123)

0x03 3 x x Array of BYTE Data Conþguration data

0x04 4 x UINT Size
Size of conþguration data (static 400 BYTE). 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

Connection Manager 0x06 (6)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)

0x01 1 x x UINT Open Requests Number of forward open requests

0x02 2 x x UINT Open Format Rejects Number of forward open requests, rejected 
because of bad format

0x03 3 x x UINT Open Resource Rejects Number of forward open requests, rejected 
because of too few resources

0x04 4 x x UINT Open Other Rejects
Number of forward open requests, rejected 
because of other reasons than format or 
ressouce

0x05 5 x x UINT Close Requests Number of forward close requests

0x06 6 x x UINT Close Format Rejects Number of forward close requests, rejected 
because of bad format

0x07 7 x x UINT Close Other Rejects Number of forward close requests, rejected 
because of other reasons than format

0x08 8 x x UINT Connection Timeouts Number of connection timeouts
SNMP 0x52 (82)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional Attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x (x) x USINT SNMP enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x02 2 x x USINT SNMP Version 1ẽ=ẽSNMPv1, 3ẽ=ẽSNMPv3, 31ẽ=ẽSNMPv1+v3

0x03 3 x (x) x Struct{USINT,STRING} Trap 1
Destination of SNMP-traps, Byte1: 0ẽ=ẽuncon-
þgured, 1ẽ=ẽIP address; String: IP address in 
form 123.123.123.123

0x04 4 x (x) x Struct{USINT,STRING} Trap 2
Destination of SNMP-traps, Byte1: 0ẽ=ẽuncon-
þgured, 1ẽ=ẽIP address; String: IP address in 
form 123.123.123.123

0x05 5 x (x) x BOOL Trap enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x06 6 x x USINT Trap Type 1ẽ=ẽTrapV1PDU, 2ẽ=ẽTrapV2PDU (only with 
SNMPv3)

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
TCP IP Interface 0xF5 (245)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

TCP IP Interface 0xF5 (245)

Instance 0x01 (1)

0x01 1 x DWORD Interface Status

Status of the interface
Bit 0 ... 3: 0ẽ=ẽnot conþgured, 1ẽ=ẽconþgured 
by software, 2ẽ=ẽconþgured by hardware; 
Bit 4: Multicast pending; 
Bit 5: Interface conþguration pending; 
Bit 6: ACD conÿicted; Bit 7: ACD fault

0x02 2 x x DWORD Capability Flags

Bit 0: BootP; Bit 1: DNS; Bit 2: DHCP; 
Bit 4: Conþguration settable; 
Bit 5: Conþgurable by hardware; 
Bit 6: Change requires reset; 
Bit 7: ACD capable

0x03 3 x x x DWORD Control Flags Bit 0 ... 3: 0ẽ=ẽstatic IP, 1ẽ=ẽBootP, 2ẽ=ẽDHCP; 

0x04 4 x x Struct{UINT,Padded EPATH} Physical Link Object Path to internal Ethernet interface

0x05 5 x x x Struct{5*UDINT,STRING} Interface Conþguration IP, network mask, gateway; name server 1, 
name server 2; domain name

0x06 6 x x x STRING Host Name Host name, for informational purpose

0x08 8 x x x USINT TTL Value TTL value for multicast

0x09 9 x x x Struct{USINT,USINT,UINT,UDINT} Mcast Conþg

Multicast conþguration
Byte 1: 0ẽ=ẽautogenerated, 1ẽ=ẽaccording to 
this parameter, 2ẽ=ẽreserved; 
Byte 2: reserved; 
Byte 3ẽ-ẽẽ4: number of multicast addresses; 
Byte 5ẽ-ẽ7: start address

0xA 10 x x x BOOL ACD active 0ẽ=ẽACD disabled, 1ẽ=ẽACD enabled

0xB 11 x x x Struct{USINT,6*USINT,28*USINT} Last ACD Conÿict

Byte 1: Last conÿict state, 
0ẽ=ẽNo conÿict, 1ẽ=ẽduring probe, 
2ẽ=ẽduring ongoing, 3ẽ=ẽduring SemiActive; 
following 6 Bytes: MAC of the conÿicting 
packet; following 28 Bytes: conÿicting ARP 
packet

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
 Ethernet Link 0xF6 (246)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Ethernet Link 0xF6 (246)

Instances 0x01 ... 0x03 (1 ... 3)

0x01 1 x UDINT Interface Speed
Transfer rate
0ẽ=ẽundeþned; 10ẽ=ẽ10ŀMBps; 
100ẽ=ẽ100ŀMBps

0x02 2 x DWORD Interface Flags

Information on the status and conþguration 
of the interface
Bit 0: Link active; 
Bit 1: 0ẽ=ẽHalf duplex, 1ẽ=ẽFull duplex; 
Bit 2 ... 4: 0ẽ=ẽAutonegotiation in progress, 
1ẽ=ẽAutonegotiation and speed detection 
failed, 2ẽ=ẽAutonegotiation failed but speed 
detected, 3ẽ=ẽAutonegotiation successfull, 
4ẽ=ẽAutonegotiation deactivated; 
Bit 5: Requires reset before change settings; 
Bit 6: Hardware fault

0x03 3 x x 6*USINT MAC address MAC Address

0x06 6 x x x Struct{WORD,UINT} Interface Control

Bit 0: 1ẽ=ẽAutonegotiation, 0ẽ=ẽno autonego-
tiation; Bit 1: 0ẽ=ẽHalf Duplex, 1ẽ=ẽFull Duplex; 
Byte 3ẽ...ẽ4: Speed: 10ẽ=ẽ10ŀMBps, 
100ẽ=ẽ100ŀMBps

0x07 7 x x USINT Interface Type 0ẽ=ẽunknown, 1ẽ=ẽinternal, 2ẽ=ẽTwisted Pair, 
3ẽ=ẽoptical

0x08 8 x USINT Interface State 0ẽ=ẽunknown, 1ẽ=ẽenabled, 2ẽ=ẽdisabled, 
3ẽ=ẽtesting

0x09 9 x x x USINT Admin State 0ẽ=ẽreserved, 1ẽ=ẽenable, 2ẽ=ẽdisable

0xA 10 x x SHORT_STRING Interface Label Text string (Port1/Port2/internal)
1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Gateway 0x64 (100)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instance 0x01 (1)
0x64 100 x x UINT Max Attributes ID of the last instance attribute
0x65 101 x x STRING Hardware Version Hardware version of the coupler
0x66 102 x x STRING Software Version Software version of the coupler
0x67 103 x x STRING Serial Number Full serial number of the coupler
0x68 104 x WORD Status Word Status word as in assembly
0x69 105 x x WORD Control Word Control word as in assembly

0x6A 106 x x x BYTE Parameter Fieldbus error
Parameter “Output behaviour on þeldbus 
erroró; All outputs off (0) / Enable substitute 
values (1) / Hold last value (2)

0x6B 107 x x x BOOL Parameter Hot swap
Parameter “Module behaviour on hot swap”; 
Continue data exchange (0) / Behaviour like 
þeldbus error (1) 

0x6C 108 x Array of Struct{USINT,BYTE,Array 
of 2 BYTE} Diag  Summary

Diag bytes of all modules with diag: 
Byteŀ1: Slot number; Byte 2: Slot state; 
Byteŀ3-4: First two bytes of diag

0x6D 109 x x x BOOL Parameter Data format Parameter “Data format”; Motorola (0) / 
Intel (1)

0x6E 110 x x Array of 4 BYTE Save/Restore Module Parameter
Write SAVE to save the module parameter; 
Write LOAD to load the defaults of the 
module parameter

0x6F 111 x Array of 64 DWORD Current Module List List of currently plugged modules
0x70 112 x x x Array of 64 DWORD Module Ref List List of expected modules

0x71 113 x x x BOOL Diagnostic Alarm Parameter “Diagnosis alarm”; disabled (0) / 
enabled (1)

0x72 114 x x x BOOL Process Alarm Parameter “Process alarm”; disabled (0) / 
enabled (1)

0x73 115 x x Array of BYTE Module Parameter
Array containing all parameter of all modules. 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

0x74 116 x x x BOOL Force Lock Force mode: unlocked (0) / locked (1)

0x75 117 x x x BYTE Behaviour on Idle
Parameter “Behaviour on idle state“; 
All outputs off (0) / Enable substitute values 
(1)/ Hold last value (2)

0x76 118 x x Array of 8 BYTE Unacknowledged Diagnosis

In the event of an unackklowledged diagno-
sis the Bit in for the respective module is set 
to 1 (Bitŀ0 for the þrst module of the station, 
Bitŀ63 for the 64thŀmodule).

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Slot 0x65 (101)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x STRING Name Name of the module
0x66 102 x STRING Product Code Order number of the module
0x67 103 x STRING Serial Number Serial number of the module
0x68 104 x UDINT Module ID ID of the module
0x69 105 x STRING Hardware Version Hardware version of the module
0x6A 106 x STRING Software Version Software version of the module
0x6B 107 x STRING MX Version MX version of the module

0x6C 108 x BYTE Slot State
State of the module: 0x01: ok; 
0x80: slot empty; 0x81: wrong module; 
0x82: diagnosis active

0x6D 109 x UINT Input Bit Length Length of input data in Bit
0x6E 110 x UINT Output Bit Length Length of output data in Bit
0x6F 111 x UINT Parameter Byte Length Length of parameter data in Byte
0x70 112 x UINT Diag Byte Length Length of diagnosis data in Byte
0x71 113 x Array of BYTE Process Data In Input data of the module
0x72 114 x x Array of BYTE Process Data Out Output data of the module

0x73 115 x x Array of BYTE Parameter Data
Parameter data of the module. The parameter 
data are not checked for validity in the cou-
pler, but only in the module, if possible. 

0x74 116 x Array of BYTE Diagnosis Data Diagnosis data of the module
0x75 117 x Array of BYTE Process Alarm Data Process alarm data of the module

Process Data 0x66 (102)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x Array of BYTE Process Data In All input data without status word
0x66 102 x UINT Length Process Data In Length of input data
0x67 103 x x Array of BYTE Process Data Out All output data without control word
0x68 104 x UINT Length Process Data Out Length of output data
0x69 105 x Array of 8 BYTE Diag Status Diagnosis messages as in assembly
0x6A 106 x Array of 8 BYTE Diag Control Diagnosis control as in assembly

0x6B 107 x x Word Timeout in seconds
Time interval in seconds in which an explicit 
message access must take place, otherwise 
the connection is disconnected

0x6C 108 x x Bool Start Explicit Process Data 
Exchange

1 = Explicit Messaging activated (is reset 
when the connection is lost) / 0 = Explicit 
Messaging write access blocked, read access 
possible

Module Parameter 0x67 (103)
Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this Object
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x UINT Max Attributes ID of the last instance attribute

0x65 101 x x Depending on parameter Parameter
First Parameter of the module. The parameter 
data are checked in the coupler, and also in 
the module, if possible. 

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types

Coupler-dependent data width of I/O modules UR20-FBC-EIP

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334930000 UR20-FBC-EIP —  8 — 2/101) 2/101)

1315170000 UR20-4DI-P 4 4 47 1 —
2009360000 UR20-4DI-P-3W 4 4 47 1 —
1315180000 UR20-8DI-P-2W 4 8 47 1 —
1394400000 UR20-8DI-P-3W 4 8 47 1 —
1315190000 UR20-8DI-P-3W-HD 4 8 47 1 —
1315200000 UR20-16DI-P 4 — 47 2 —
1315210000 UR20-16DI-P-PLC-INT 4 — 47 2 —
1460140000 UR20-2DI-P-TS 4 6 47 60 —
1460150000 UR20-4DI-P-TS 4 8 47 60 —
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Coupler-dependent data width of I/O modules UR20-FBC-EIP

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315350000 UR20-4DI-N 4 4 47 1 —
1315370000 UR20-8DI-N-3W 4 8 47 1 —
1315390000 UR20-16DI-N 4 — 47 2 —
1315400000 UR20-16DI-N-PLC-INT 4 — 47 2 —
1550070000 UR20-4DI-2W-230V-AC 4 — 47 1 —
2457240000 UR20-8DI-ISO-2W 4 8 47 1 —
1315220000 UR20-4DO-P 4 1 47 — 1
1315230000 UR20-4DO-P-2A 4 1 47 — 1
1394420000 UR20-4DO-PN-2A 4 1 47 — 1
1315240000 UR20-8DO-P 4 1 47 — 1
1509830000 UR20-8DO-P-2W-HD 4 1 47 — 1
1315250000 UR20-16DO-P 4 — 47 — 2
1315270000 UR20-16DO-P-PLC-INT 4 — 47 — 2
1315410000 UR20-4DO-N 4 1 47 — 1
1315420000 UR20-4DO-N-2A 4 1 47 — 1
1315430000 UR20-8DO-N 4 1 47 — 1
1315440000 UR20-16DO-N 4 — 47 — 2
1315450000 UR20-16DO-N-PLC-INT 4 — 47 — 2
2457250000 UR20-4DO-ISO-4A 4 1 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 4 8 47 1 1
1315540000 UR20-4RO-SSR-255 4 1 47 — 1
1315550000 UR20-4RO-CO-255 4 1 47 — 1
1315600000 UR20-2PWM-PN-0.5A 4 8 47 4 12
1315610000 UR20-2PWM-PN-2A 4 8 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 72 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 21 47 16 16
2705620000 UR20-2AI-UI-16 4 4 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 4 6 47 4 —
1315620000 UR20-4AI-UI-16 4 6 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 4 8 47 8 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 8 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 40 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 23 47 8 —
1506920000 UR20-4AI-UI-16-HD 4 6 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 8 47 8 —
1394390000 UR20-4AI-UI-12 4 6 47 8 —
1315650000 UR20-8AI-I-16-HD 4 10 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 12 47 16 —
1315670000 UR20-8AI-I-PLC-INT 4 10 47 16 —
1315700000 UR20-4AI-RTD-DIAG 4 28 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 4 44 47 8 —
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Coupler-dependent data width of I/O modules UR20-FBC-EIP

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315710000 UR20-4AI-TC-DIAG 4 28 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 63 47 8 —
2828350000 UR20-4AI-I-HART-ISO-16 4 9 47 16 16
2555940000 UR20-8AI-RTD-DIAG-2W 4 10 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 4 26 47 16 16
2007420000 UR20-3EM-230V-AC 4 27 47 16 16
2705630000 UR20-2AO-UI-16 4 6 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 4 7 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 14 47 4
1315680000 UR20-4AO-UI-16 4 12 47 — 8
2453880000 UR20-4AO-UI-16-M 4 12 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 4 13 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 13 47 — 8
1510690000 UR20-4AO-UI-16-HD 4 12 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 13 47 — 8
1315570000 UR20-1CNT-100-1DO 4 21 47 12 10
1315590000 UR20-2CNT-100 4 40 47 12 12
1315580000 UR20-1CNT-500 4 21 47 8 10
1508080000 UR20-2FCNT-100 4 2 47 20 12
1508090000 UR20-1SSI 4 8 47 6 0
1315750000 UR20-1COM-232-485-422 4 6 47 16 16
2826800000 UR20-1COM-232-485-422-V2 4 6 47 16 16
2007430000 UR20-1COM-SAI-PRO 4 0 47 0 0
2489840000 UR20-1COM-CANOPEN 4 37 47 0-128 0-128
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS — — — — —
1335070000 UR20-8DI-PN-FSPS — — — — —
1335030000 UR20-PF-O-1DI-SIL 4 — 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 4 —
1335050000 UR20-PF-O-2DI-SIL 4 — 47 4 —
max. data (in Byte) 264 1350 3008 496/5041) 496/5041)

1) Depending on the process data assembly used (see page 82)
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5.6 EtherNet/IP þeldbus coupler V2

The UR20-FBC-EIP-V2 þeldbus coupler is an EtherNet/IPÊ 
participant developed according to IEC 61158. The coupler 
is the head module for the u-remote system bus, to which up 
to 64 active u-remote modules can be connected. The Eth-
erNet/IP coupler has two Ethernet ports, and the integrated 
switch supports a line network structure. 
When operating the UR20-FBC-EIP-V2 þeldbus coupler on 
a redundancy-capable controller, it can be used in a ring 
network or in a redundant network via Parallel Redundancy 
Protocol (PRP).
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths.

Fieldbus coupler UR20-FBC-EIP-V2 (Order No. 1550550000)

Status indicators

PWR

SF

BF

MT

MS

NS

EIP

1

2

3

4

1

2

3

4

L/A X1
L/A X2

3

4

X1

X2

LED status indicators UR20-FBC-EIP-V2, troubleshooting see Chapterŀ12

PWR Power-LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in Force mode

BF Bus failure Red: No þeldbus connection
Red ÿashing: Conþguration error, no PLC connection or 
parameter set error or þrmware update is running

MT Maintenance Yellow: Error in the system bus or þeldbus error

L/A 
X1

Connection/
active

Green/Yellow1): Connection established between portŀX1 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX1

L/A 
X2

Connection/
active

Green/Yellow1): Connection established between portŀX2 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX2

MS Module status Red: More than one module does not þt the start-up conþgu-
ration
Red ÿashing: One module does not þt the start-up conþgura-
tion or there is a diagnostic alarm on at least one module
Green: Ready for operation
Green ÿashing: Coupler not conþgured
Red/green ÿashing: LED self test during start

NS Network status Off: No IP address assigned
Red: IP address conÿict
Red ÿashing: Timeout of the exclusive owner connection
Green: At least one EtherNet/IP connection is established
Green ÿashing: No EtherNet/IP connection is established
Red/green ÿashing: LED self test during start

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s
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Service
X3

PWR

SF

MS*

NS*

L/A X1

L/A X2

EIP

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-EIP-V2, troubleshooting see Chapterŀ12

TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RD+ 3
RD– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

EIP

Connection diagram UR20-FBC-EIP-V2 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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UR20-FBC-EIP-V2

USYS

UIN

UOUT

USYS

UIN

UOUT

µC8x

RJ45

USB

RJ45 UIN

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

DC

DC

System 
bus

System 
bus

System 
bus

Internal from the control card

Block diagram UR20-FBC-EIP-V2 
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Technical data UR20-FBC-EIP-V2 (Order No. 1550550000)

System data

Connection 2 x RJ-45

Fieldbus protocol EtherNet/IP, see table òSupported Ethernet/IP servicesò

Redundancy protocols DLR, PRP acc. to. IEC 62439-3, RSTPẽ1) acc. to. IEEE 802.1D

VLAN VLAN-Tagging gem. IEEEŀ802.1Q

Process data max. 2ẽxẽ494ŀbyte

Parameter data max. 64ẽxẽ64ŀbyte

Diagnostic data max. 64ẽxẽ47ŀbyte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus 10ŀMbps / 100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current2) for input modules max. 10ŀA

Feed-in current2) for output modules max. 10ŀA

Current consumption from system current path ISYS 100ŀmA

Temperature data2)

Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection ăPUSH INò

Conductor cross-section Single-wired, þne-wired 0,14ẽ...ẽ1,5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 223 g

General data, see Section 3.2

1) supported from FW 01.01.00 and EDS-Datei 1.2 onwards
2) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Supported EtherNet/IP-Services
Classes 0x01 0x02 0x04 0x06 0x52 0x64 0x65 0x66 0x67 0xF5 0xF6
Instance 0

GetAll (0x01) x x x x x

SetAll (0x02)

Reset (0x05)

MultipleServices (0x0A)

Get (0x0E) x x x x x x x x x x x

Set (0x10)

FwdClose (0x4E)

FwdOpen(0x54)

GetOwner (0x5A)

Large FwdOpen (0x5B)

From instance 1 on

GetAll (0x01) x x x x x x

SetAll (0x02) x x x

Reset (0x05) x

MultipleServices (0x0A) x

Get (0x0E) x x x x x x x x x x x

Set (0x10) x x x x x x x x x

FwdClose (0x4E) x

FwdOpen(0x54) x

GetOwner (0x5A) x

Large FwdOpen (0x5B) x
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Overview of the editable parameters UR20-FBC-EIP-V2

Parameter Optional values Default

IP conþguration DHCP, BootP, Static DHCP
IP address 4 numbers between 0-255 0.0.0.0
Subnet mask 4 numbers between 0-255 255.255.255.0 
Gateway 4 numbers between 0-255 0.0.0.0
IP address USB port1) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.5.202

Webserver via Ethernet1) enabled / disabled enabled
Output behaviour on idle state All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off
Process alarm disabled (0) / enabled (1) disabled
Diagnostic alarm disabled (0) / enabled (1) disabled
Output behaviour on þeldbus error All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off 
Module behaviour on hot swap Continue data exchange (0) / Behaviour like þeldbus error (1) Continue data exchange
Data format Motorola (0) / Intel (1) Intel
Lock force mode Force mode unlocked / Force mode locked Force mode unlocked
HTTPS setting3) HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation
Redundancy Protocol2) DLR / PRP /ŀnone DLR
PRP Entry Forget Time Numerical value in ms (10 ... 10000) 400
PRP Life Check Interval Numerical value in ms (500 ... 60000) 2000
PRP Node Reboot Interval Numerical value in ms (110 ... 5000) 500
PRP Destination MAC Last Octet Numerical value in ms (0 ... 255) 0
Operation Mode Standard / CIP-Bridging Mode Standard

1) Change requires restart of the coupler. 2) See description below. 3) From HW 02.00.00 upwards.

Assignment of IP addresses
The automatic assignment via DHCP is the default setting of 
the UR20-FBC-EIP-V2. Further options are BootP or Static. For 
automatic assigning a respective server must be available 
in the network. The mode of IP assignment can be changed 
either via the web server or via the þeldbus.

Changing the mode of IP mapping via the þeldbus
Providing that the coupler has already received an address, 
the mode of IP assignment ca be changed via the following 
data object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), at-
tributeŀ0x03 (3). The options are Static [0], BootP [1] or DHCP 
[2].
When switching to mode Static, the coupler will keep the 
address that has been assigned automatically before; this ad-
dress will be saved permanently.
When switching to an automatic mode the coupler will start 
a request on the respective server immediately.

Allocating a new IP address
A new IP address can be allocated via the following data 
object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attrib-
uteŀ0x05 (5). The new address will be saved permanently, if 
the mode Static is set. Using the automatic assignment the 
address will be used temporarily only.

Address Conÿict Detection
After an address has been allocated to the coupler, it will be 
checked whether this address is already used within the net-
work (ACD, Address Conÿict Detection). In case an address 
conÿict is detected and the address is rejected, the coupler 
requests another address from the DHCP server, as long as 
DHCP mode is active. When using mode BootP or Static, the 
coupler must be disconnected from the Ehternet and con-
nected again.
The address check is executed every two minutes during 
operating. It can be turned off via the following data object: 
TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attributeŀ0x0A 
(10). 
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Data types UR20-FBC-EIP-V2

Data type Size Value range

USINT 1 byte 0ẽ...ẽ255

UINT 2 byte 0ẽ...ẽ65535

UDINT 4 byte 0ẽ...ẽ(232-1)

BOOL 1 bit

BYTE 8 bits

WORD 16 bits

DWORD 32 bits

STRING 2 byte length indicator, 1 byte per 
character

SHORT_STRING 1 byte length indicator, 1 byte per 
character

STRING Structure of Strings

Padded EPATH

Packed EPATH

Conþguration assembly
The CLP can be conþgured in such a way that the conþgura-
tion assembly 0x7A (122) or 0x7B (123) will be transmitted 
during connection buildup. The length of assembly 0x7A is 
variable depending on the module conþguration, assembly 
0x7B has a þxed length of 400ŀBytes. Two connections us-
ing the conþguration assembly 0x7B are deþned in the EDS 
þle (from release 1.1 on). 

Writing access to the data attribute of the conþguration as-
sembly is not possible during an established connection. To 
change the station’s parameters during an established con-
nection you can use attribute 0x73 of the gateway object or 
of the slot objects. Alternatively the u-remote station can be 
conþgured via the web server, as long as no þeldbus connec-
tion is active.
The conþguration assembly includes an 8ŀbyte bit mask 
(equivalent 64ŀbit) followed by the parameters of all mod-
ules. For each module containing parameters a „1“ is set at 
the corresponding position of the bit mask. The sequence 
corresponds with the modules‘ sequence within the station, 
starting with byteŀ0, bitŀ0 for slot 1 (þrst module). After that 
the parameters of modules with a 3ŀbyte header will follow: 
1ŀbyte length and 2ŀbyte for the upper 16ŀbit of the module 
ID. The parameter data are not checked for validity in the 
coupler, but only in the module, if possible. If an error is de-
tected, a diagnosis with òParameter erroró is sent. 

When writing the parameter data, please make 
sure that they are valid. This will be achieved by 
setting the parameters in the web server and 
reading out the parameter data record.

Structure of the configuration assembly UR20-FBC-EIP-V2 
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 M 8 M 7 M 6 M 5 M 4 M 3 M 2 M 1
1 M 16 M 15 M 14 M 13 M 12 M 11 M 10 M 9
2 M 24 M 23 M 22 M 21 M 20 M 19 M 18 M 17
3 M 32 M 31 M 30 M 29 M 28 M 27 M 26 M 25
4 M 40 M 39 M 38 M 37 M 36 M 35 M 34 M 33
5 M 48 M 47 M 46 M 45 M 44 M 43 M 42 M 41
6 M 56 M 55 M 54 M 53 M 52 M 51 M 50 M 49
7 M 64 M 63 M 62 M 61 M 60 M 59 M 58 M 57
8 Parameter length of the þrst module that includes parameters
9 Module ID
10 Module ID
11 Parameter
… …

Parameter length of the next module that includes parameters
Module ID
Module ID
Parameter

... …
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Parameterising via module parameter class 0x67
Each module parameter corresponds to one attribute starting 
from attribute 0x65. The number of attributes depends on 
the type of module. The ID of the last parameter attribute of 
a module can be read via attribute 0x64. The attribute data 
type (USINT, UINT or UDINT) depends on the parameter to 
be set. The parameter order as well as the possible values 
can be found in the parameter tables within each module 
description (seeŀChapterŀ6).
Class 0x67 supports the services “Get_Attributes_All“ and 
“Set_Attributes_All“, so that all parameters of a module can 
be written and read in one telegram. All attributes of a mod-
ule are included in these telegrams beginning with attribute 
0x65. Therefore the total length depends on the number of 
attributes and the particular data types. The parameter data 
are checked for validity in the coupler

Process data
The UR20-FBC-EIP-V2 process data are being packed into 
these assemblies:

Packed process data UR20-FBC-EIP-V2
Input data
Assembly 0x65 (101) Assembly 0x67 (103)
2 byte status word 2 byte status word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data
Output data
Assembly 0x66 (102) Assembly 0x68 (104)
2 byte control word 2 byte control word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data control word
Assemblies 0x66 (102) and 0x68 (104) have a run/idle 
header.

Only the associated assemblies 101 with 102 
or 103 with 104 can be used. If the EDS þle has 
been installed this will be checked and an invalid 
access will be rejected.

The þrst connection established consist either of two assem-
blies with one for input and one for output data each, or it is 
an „input only“ connection used as output assembly 0xC6 
(198). In addition to an existing output data connection a 
“listen only“ connection can be established, which uses as-
sembly 0xC7 (199) as output. Neither of these assemblies is 
accessible via the class assembly.
Only one PLC can write into the ouput data at a time, further 
connection attemps will be rejected. Although further “Input 
only“ or “Listen only“ connections can be established.

Connection options UR20-FBC-EIP-V2
First Connection Second Connection Result
Input+Output
(Exclusive owner)

Input+Output
(Exclusive owner)

Not possible, as only one con-
nection can write output data.

Input+Output
(Exclusive owner)

Input only permitted

Input+Output
(Exclusive owner)

Listen only permitted

Input only Input+Output
(Exclusive owner)

permitted

Input only Input only permitted
Input only Listen only permitted
Listen only -- Not possible, as Listen only 

cannot be established as þrst 
connection.

Packed process data of the modules
The process data of a digital module are packed directly on 
the process data of the previous module. The process data 
of all other modules always starts with the beginning of the 
next word.

4AI4DI

Byte 2

2 Byte Status

Byte 3

Byte 4 ... 11

8DI

Packed process data in an exemplified module arrangement 4DI, 8DI, 4AI

The modulesô process data include a maximum of 494ŀbyte. 
Thererfore the process data of assembly 0x65 (101) and 
0x66 (102) will include a maximum of 496 ŀbyte, whereas 
the process data of assembly 0x67 (103) and 0x68 (104) 
include a maximum of 504 byte. The actual length is deþned 
by the arrangement of the modules, the assemblies‘ size is 
always an even number of bytes (2ŀbyte, 4ŀbyte etc.). So in 
the example assembly 0x65 (101) is 12 byte long whereas 
assembly 0x67 (103) is 20 byte long.

The size which is expected during the connection 
is being established can be read from class 0x04 
(4), instances 0x65 to 0x68 (101 to 104), attrib-
ute 0x04 (4) or via the web server.
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Control word
8ŀBytes of diagnostic data (assembly 0x67) or diagnostic 
data control word (assembly 0x68) are attached to the pro-
cess data of both assemblies. Via the control word (2 byte at 
the beginning) and the diagnostic data control word (8ŀByte 
at the end) of the process output data of assembly 0x68 you 
can choose which diagnostic data (8 byte at the end) shall 
be transferred within the process input data: 0 in the control 
word chooses diagnostic data, the 1 chooses process alarm 
data.
Via the diagnostic control word you choose the module the 
data of which shall be displayed: If there is a 0 in the diag-
nostic control word, the bits in the process input data indi-
cate which modules have a diagnostic or a process alarm. 
Each bit set indicates an active alarm.
If a number from 1 to 64 is written in the diagnostic control 
word, the process alarm data (4 byte) or the þrst 8 byte of 
the diagnostic alarm dataset will be transferred within the 
process input data. 

Status word UR20-FBC-EIP-V2 (packed process data input)

Bit Name Remarks 
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality. 

1 Pending More than one electronic unit or module has been removed from the station.

2 Errorbit 2 Reserve bit 2, currently not used

3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.

4 Unacknowledged diagnosis alarm Unacknowledged diagnosis alarm

5 Unacknowledged process alarm Unacknowledged process alarm 

6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Mod-
ule Ident List class 0x65 (101), instance 0x01 (1), attribute 0x70 (112)) differs from the module list detected 
by the coupler (Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)).

7 Master conþguration error Master conþguration error. The list of conþgured modules (Conþgured Module Ident List class 0x65 (101), 
instance 0x01, attribute 0x70 (112)) differs signiþcantly from the module list detected by the coupler 
(Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)) ab. No process data 
can be exchanged with the modules.

8 Errorbit 8 Reserve bit 8, currently not used

9 Errorbit 9 Reserve bit 9, currently not used

10 Force mode active Force mode was activated through the web server. Process data cannot be exchanged between the master 
and forced channels.

11 Removed module At least one module has been removed. This bit is reset when the station is complete again.

12 Errorbit 12 Reserve bit 12, currently not used

13 Voltage UOUT error Error in the voltage supply of output current path

14 Voltage UIN error Error in the voltage supply of system and input current path

15 Errorbit 15 Reserve bit 15, currently not used

Control word UR20-FBC-EIP-V2
Control word Diagnostics  

control word
Diagnostic data

0 0 One bit of each module indicates 
whether it has a diagnosis

0 1 ... 64 Diagnostic data of the set module 
(the þrst 8 byte)

1 0 One bit of each module indicates 
whether it has a process alarm

1 1 ... 64 Process alarm data of the set module 
(4 byte are being used)
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Redundancy Protocol
Device Level Ring (DLR)
When using a redundancy-capable controller as supervisor, 
the UR20-FBC-EIP-V2 þeldbus coupler can be used in a ring 
network.

Controller

Device 1 Device 2 Device 3 Device 4

With the Device Level Ring protocol, network errors (e.g. a 
line break) are quickly detectable and the network communi-
cation is sent in two directions by the control until the error 
is corrected. In the event of an error, the ring is divided into 
two separate lines.

Controller

Device 1 Device 2 Device 3 Device 4

Controller

Device 1 Device 2 Device 3 Device 4

Parallel Redundancy Protocol (PRP)
For timesensitive applications, the  UR20-FBC-EIP-V2 þeld-
bus coupler also supports the Parallel Redundancy Protocol 
(PRP), in which two identically designed networks are oper-
ated in parallel. In the event of an error, these networks can 
be switched seamlessly.

PRP Entry Forget Time
Maximum time an entry remains in the PRP duplicate table, 
regardless of the speed. If a duplicate is received after the 
Entry Forget time has elapsed, it will not be recognised as a 
duplicate but treated as an original frame.

PRP Life Check Interval
Time intervall between two subsequent PRP_Supervision 
Frames sent by the coupler.

PRP Node Reboot Interval
Minimum time the coupler remains mute after a reboot, re-
gardless of the speed. The coupler reaches full functionality 
when the set time for the Node Reboot Interval has elapsed. 
The start-up of the coupler is therefore delayed.
The Node Reboot Interval is needed so that all PRP nodes in 
the network can delete the entries in their duplicate tables. 
Therefore, the set value should always be higher than the En-
try Forget time. This applies to all PRP nodes in the network.

PRP Destination MAC Last Octet
The last octett of the multicast address used for PRP_Super-
vision frames. The default address for multicast is 01-15-4E-
00-01-00. If conÿicts occur with this address, the last octett 
can be exchanged between 0x00 and 0xFF.
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Object descriptions UR20-FBC-EIP-V2: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Identity 0x01 (1)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x x UINT Vendor ID Vendor ID: 1015

0x02 2 x x UINT DeviceType General type of device: 0x0C

0x03 3 x x UINT Product Code Vendor assigned product code: 33492

0x04 4 x x Struct{USINT,USINT} Revision {Major, Minor} Revision of the u-remote coupler

0x05 5 x WORD Device Status

Bit0: Owned; Bit2= Conþgured; 
Bit4-7:Extended device status; 
Bit8: Minor recoverable fault; 
Bit9: Minor unrecoverable fault; 
Bit10: Major recoverable fault; 
Bit 11: Major unrecoverable fault; 
Bit12-15: Extended device status 2

0x06 6 x x UDINT Serial Number Serial number of the device; 32 Bit value

0x07 7 x x SHORT_STRING Product Name Product name: UR20-FBC-EIP

Message Router 0x02 (2)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes

0x05 5 x Struct{UINT,Array of UINT} Optional Services List of optional services

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x Struct{UINT,Array of UINT} List of supported objects Number of objects; Class codes

0x02 2 x UINT Number of supported connections Number of supported connections
1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types



5ẰDetailed descriptions of the þeldbus coupler | EtherNet/IP þeldbus coupler V2

106 1432790000/28/10.2023Manual u-remote

Object descriptions UR20-FBC-EIP-V2: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Assembly 0x04 (4)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instances 0x65 ... 0x68 (101 ... 104)

0x03 3 x x Array of BYTE Data Process data

0x04 4 x UINT Size Size of process data

Instances 0x7A (122)

0x03 3 x Array of BYTE Data Conþguration data

0x04 4 x x UINT Size
Size of conþguration data. The parameter 
data are not checked in the coupler, but only 
in the module, if possible. 

Instances 0x7B (123)

0x03 3 x x Array of BYTE Data Conþguration data

0x04 4 x UINT Size
Size of conþguration data (static 400 BYTE). 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

Connection Manager 0x06 (6)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)

0x01 1 x x UINT Open Requests Number of forward open requests

0x02 2 x x UINT Open Format Rejects Number of forward open requests, rejected 
because of bad format

0x03 3 x x UINT Open Resource Rejects Number of forward open requests, rejected 
because of too few resources

0x04 4 x x UINT Open Other Rejects
Number of forward open requests, rejected 
because of other reasons than format or 
ressouce

0x05 5 x x UINT Close Requests Number of forward close requests

0x06 6 x x UINT Close Format Rejects Number of forward close requests, rejected 
because of bad format

0x07 7 x x UINT Close Other Rejects Number of forward close requests, rejected 
because of other reasons than format

0x08 8 x x UINT Connection Timeouts Number of connection timeouts
SNMP 0x52 (82)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional Attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x (x) x USINT SNMP enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x02 2 x x USINT SNMP Version 1ẽ=ẽSNMPv1, 3ẽ=ẽSNMPv3, 31ẽ=ẽSNMPv1+v3

0x03 3 x (x) x Struct{USINT,STRING} Trap 1

Destination of SNMP-traps, Byte1: 0ẽ=ẽun-
conþgured, 1ẽ=ẽIP address; String: the þrst 
2 bytes indicate the length, followed by IP 
address in the form 123.123.123.123

0x04 4 x (x) x Struct{USINT,STRING} Trap 2

Destination of SNMP-traps, Byte1: 0ẽ=ẽun-
conþgured, 1ẽ=ẽIP address; String: the þrst 
2 bytes indicate the length, followed by IP 
address in the form 123.123.123.123

0x05 5 x (x) x BOOL Trap enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x06 6 x x USINT Trap Type 1ẽ=ẽTrapV1PDU, 2ẽ=ẽTrapV2PDU (only with 
SNMPv3)

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
TCP IP Interface 0xF5 (245)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

TCP IP Interface 0xF5 (245)

Instance 0x01 (1)

0x01 1 x DWORD Interface Status

Status of the interface
Bit 0 ... 3: 0ẽ=ẽnot conþgured, 1ẽ=ẽconþgured 
by software, 2ẽ=ẽconþgured by hardware; 
Bit 4: Multicast pending; 
Bit 5: Interface conþguration pending; 
Bit 6: ACD conÿicted; Bit 7: ACD fault

0x02 2 x x DWORD Capability Flags

Bit 0: BootP; Bit 1: DNS; Bit 2: DHCP; 
Bit 4: Conþguration settable; 
Bit 5: Conþgurable by hardware; 
Bit 6: Change requires reset; 
Bit 7: ACD capable

0x03 3 x x x DWORD Control Flags Bit 0 ... 3: 0ẽ=ẽstatic IP, 1ẽ=ẽBootP, 2ẽ=ẽDHCP; 

0x04 4 x x Struct{UINT,Padded EPATH} Physical Link Object Path to internal Ethernet interface

0x05 5 x x x Struct{5*UDINT,STRING} Interface Conþguration IP, network mask, gateway; name server 1, 
name server 2; domain name

0x06 6 x x x STRING Host Name Host name, for informational purpose

0x08 8 x x x USINT TTL Value TTL value for multicast

0x09 9 x x x Struct{USINT,USINT,UINT,UDINT} Mcast Conþg

Multicast conþguration
Byte 1: 0ẽ=ẽautogenerated, 1ẽ=ẽaccording to 
this parameter, 2ẽ=ẽreserved; 
Byte 2: reserved; 
Byte 3ẽ-ẽẽ4: number of multicast addresses; 
Byte 5ẽ-ẽ7: start address

0xA 10 x x x BOOL ACD active 0ẽ=ẽACD disabled, 1ẽ=ẽACD enabled

0xB 11 x x x Struct{USINT,6*USINT,28*USINT} Last ACD Conÿict

Byte 1: Last conÿict state, 
0ẽ=ẽNo conÿict, 1ẽ=ẽduring probe, 
2ẽ=ẽduring ongoing, 3ẽ=ẽduring SemiActive; 
following 6 Bytes: MAC of the conÿicting 
packet; following 28 Bytes: conÿicting ARP 
packet

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
 Ethernet Link 0xF6 (246)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Ethernet Link 0xF6 (246)

Instances 0x01 ... 0x03 (1 ... 3)

0x01 1 x UDINT Interface Speed
Transfer rate
0ẽ=ẽundeþned; 10ẽ=ẽ10ŀMBps; 
100ẽ=ẽ100ŀMBps

0x02 2 x DWORD Interface Flags

Information on the status and conþguration 
of the interface
Bit 0: Link active; 
Bit 1: 0ẽ=ẽHalf duplex, 1ẽ=ẽFull duplex; 
Bit 2 ... 4: 0ẽ=ẽAutonegotiation in progress, 
1ẽ=ẽAutonegotiation and speed detection 
failed, 2ẽ=ẽAutonegotiation failed but speed 
detected, 3ẽ=ẽAutonegotiation successfull, 
4ẽ=ẽAutonegotiation deactivated; 
Bit 5: Requires reset before change settings; 
Bit 6: Hardware fault

0x03 3 x x 6*USINT MAC address MAC Address

0x06 6 x x x Struct{WORD,UINT} Interface Control

Bit 0: 1ẽ=ẽAutonegotiation, 0ẽ=ẽno autonego-
tiation; Bit 1: 0ẽ=ẽHalf Duplex, 1ẽ=ẽFull Duplex; 
Byte 3ẽ...ẽ4: Speed: 10ẽ=ẽ10ŀMBps, 
100ẽ=ẽ100ŀMBps

0x07 7 x x USINT Interface Type 0ẽ=ẽunknown, 1ẽ=ẽinternal, 2ẽ=ẽTwisted Pair, 
3ẽ=ẽoptical

0x08 8 x USINT Interface State 0ẽ=ẽunknown, 1ẽ=ẽenabled, 2ẽ=ẽdisabled, 
3ẽ=ẽtesting

0x09 9 x x x USINT Admin State 0ẽ=ẽreserved, 1ẽ=ẽenable, 2ẽ=ẽdisable

0xA 10 x x SHORT_STRING Interface Label Text string (Port1/Port2/internal)
1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Gateway 0x64 (100)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instance 0x01 (1)
0x64 100 x x UINT Max Attributes ID of the last instance attribute
0x65 101 x x STRING Hardware Version Hardware version of the coupler
0x66 102 x x STRING Software Version Software version of the coupler
0x67 103 x x STRING Serial Number Full serial number of the coupler
0x68 104 x WORD Status Word Status word as in assembly
0x69 105 x x WORD Control Word Control word as in assembly

0x6A 106 x x x BYTE Parameter Fieldbus error
Parameter òOutput behaviour on þeldbus 
erroró; All outputs off (0) / Enable substitute 
values (1) / Hold last value (2)

0x6B 107 x x x BOOL Parameter Hot swap
Parameter “Module behaviour on hot swap”; 
Continue data exchange (0) / Behaviour like 
þeldbus error (1) 

0x6C 108 x Array of Struct{USINT,BYTE,Array 
of 2 BYTE} Diag  Summary

Diag bytes of all modules with diag: 
Byteŀ1: Slot number; Byte 2: Slot state; 
Byteŀ3-4: First two bytes of diag

0x6D 109 x x x BOOL Parameter Data format Parameter “Data format”; Motorola (0) / 
Intel (1)

0x6E 110 x x Array of 4 BYTE Save/Restore Module Parameter
Write SAVE to save the module parameter; 
Write LOAD to load the defaults of the 
module parameter

0x6F 111 x Array of 64 DWORD Current Module List List of currently plugged modules
0x70 112 x x x Array of 64 DWORD Module Ref List List of expected modules

0x71 113 x x x BOOL Diagnostic Alarm Parameter “Diagnosis alarm”; disabled (0) / 
enabled (1)

0x72 114 x x x BOOL Process Alarm Parameter “Process alarm”; disabled (0) / 
enabled (1)

0x73 115 x x Array of BYTE Module Parameter
Array containing all parameter of all modules. 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

0x74 116 x x x BOOL Force Lock Force mode: unlocked (0) / locked (1)

0x75 117 x x x BYTE Behaviour on Idle
Parameter “Behaviour on idle state“; 
All outputs off (0) / Enable substitute values 
(1)/ Hold last value (2)

0x76 118 x x Array of 8 BYTE Unacknowledged Diagnosis

In the event of an unackklowledged diagno-
sis the Bit in for the respective module is set 
to 1 (Bitŀ0 for the þrst module of the station, 
Bitŀ63 for the 64thŀmodule).

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Slot 0x65 (101)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x STRING Name Name of the module
0x66 102 x STRING Product Code Order number of the module
0x67 103 x STRING Serial Number Serial number of the module
0x68 104 x UDINT Module ID ID of the module
0x69 105 x STRING Hardware Version Hardware version of the module
0x6A 106 x STRING Software Version Software version of the module
0x6B 107 x STRING MX Version MX version of the module

0x6C 108 x BYTE Slot State
State of the module: 0x01: ok; 
0x80: slot empty; 0x81: wrong module; 
0x82: diagnosis active

0x6D 109 x UINT Input Bit Length Length of input data in Bit
0x6E 110 x UINT Output Bit Length Length of output data in Bit
0x6F 111 x UINT Parameter Byte Length Length of parameter data in Byte
0x70 112 x UINT Diag Byte Length Length of diagnosis data in Byte
0x71 113 x Array of BYTE Process Data In Input data of the module
0x72 114 x x Array of BYTE Process Data Out Output data of the module

0x73 115 x x Array of BYTE Parameter Data
Parameter data of the module. The parameter 
data are not checked for validity in the cou-
pler, but only in the module, if possible. 

0x74 116 x Array of BYTE Diagnosis Data Diagnosis data of the module
0x75 117 x Array of BYTE Process Alarm Data Process alarm data of the module

Process Data 0x66 (102)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-V2: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x Array of BYTE Process Data In All input data without status word
0x66 102 x UINT Length Process Data In Length of input data
0x67 103 x x Array of BYTE Process Data Out All output data without control word
0x68 104 x UINT Length Process Data Out Length of output data
0x69 105 x Array of 8 BYTE Diag Status Diagnosis messages as in assembly
0x6A 106 x Array of 8 BYTE Diag Control Diagnosis control as in assembly

Module Parameter 0x67 (103)
Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this Object
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x UINT Max Attributes ID of the last instance attribute

0x65 101 x x Depending on parameter Parameter
First Parameter of the module. The parameter 
data are checked in the coupler, and also in 
the module, if possible. 

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types

Coupler-dependent data width of I/O modules UR20-FBC-EIP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1550550000 UR20-FBC-EIP-V2 —  8 — 2/101) 2/101)

1315170000 UR20-4DI-P 4 4 47 1 —
2009360000 UR20-4DI-P-3W 4 4 47 1 —
1315180000 UR20-8DI-P-2W 4 8 47 1 —
1394400000 UR20-8DI-P-3W 4 8 47 1 —
1315190000 UR20-8DI-P-3W-HD 4 8 47 1 —
1315200000 UR20-16DI-P 4 — 47 2 —
1315210000 UR20-16DI-P-PLC-INT 4 — 47 2 —
1460140000 UR20-2DI-P-TS 4 6 47 60 —
1460150000 UR20-4DI-P-TS 4 8 47 60 —
1315350000 UR20-4DI-N 4 4 47 1 —
1315370000 UR20-8DI-N-3W 4 8 47 1 —
1315390000 UR20-16DI-N 4 — 47 2 —
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Coupler-dependent data width of I/O modules UR20-FBC-EIP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315400000 UR20-16DI-N-PLC-INT 4 — 47 2 —
1550070000 UR20-4DI-2W-230V-AC 4 — 47 1 —
2457240000 UR20-8DI-ISO-2W 4 8 47 1 —
1315220000 UR20-4DO-P 4 1 47 — 1
1315230000 UR20-4DO-P-2A 4 1 47 — 1
1394420000 UR20-4DO-PN-2A 4 1 47 — 1
1315240000 UR20-8DO-P 4 1 47 — 1
1509830000 UR20-8DO-P-2W-HD 4 1 47 — 1
1315250000 UR20-16DO-P 4 — 47 — 2
1315270000 UR20-16DO-P-PLC-INT 4 — 47 — 2
1315410000 UR20-4DO-N 4 1 47 — 1
1315420000 UR20-4DO-N-2A 4 1 47 — 1
1315430000 UR20-8DO-N 4 1 47 — 1
1315440000 UR20-16DO-N 4 — 47 — 2
1315450000 UR20-16DO-N-PLC-INT 4 — 47 — 2
2457250000 UR20-4DO-ISO-4A 4 1 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 4 8 47 1 1
1315540000 UR20-4RO-SSR-255 4 1 47 — 1
1315550000 UR20-4RO-CO-255 4 1 47 — 1
1315600000 UR20-2PWM-PN-0.5A 4 8 47 4 12
1315610000 UR20-2PWM-PN-2A 4 8 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 72 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 21 47 16 16
2705620000 UR20-2AI-UI-16 4 4 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 4 6 47 4 —
1315620000 UR20-4AI-UI-16 4 6 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 4 8 47 8 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 8 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 40 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 23 47 8 —
1506920000 UR20-4AI-UI-16-HD 4 6 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 8 47 8 —
1394390000 UR20-4AI-UI-12 4 6 47 8 —
1315650000 UR20-8AI-I-16-HD 4 10 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 12 47 16 —
1315670000 UR20-8AI-I-PLC-INT 4 10 47 16 —
1315700000 UR20-4AI-RTD-DIAG 4 28 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 4 44 47 8 —
1315710000 UR20-4AI-TC-DIAG 4 28 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 63 47 8 —



5ẰDetailed descriptions of the þeldbus coupler | EtherNet/IP þeldbus coupler V2

114 1432790000/28/10.2023Manual u-remote

Coupler-dependent data width of I/O modules UR20-FBC-EIP-V2

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2555940000 UR20-8AI-RTD-DIAG-2W 4 10 47 16 —
2828350000 UR20-4AI-I-HART-ISO-16 4 9 47 16 16
1990070000 UR20-2AI-SG-24-DIAG 4 26 47 16 16
2007420000 UR20-3EM-230V-AC 4 27 47 16 16
2705630000 UR20-2AO-UI-16 4 6 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 4 7 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 14 47 4
1315680000 UR20-4AO-UI-16 4 12 47 — 8
2453880000 UR20-4AO-UI-16-M 4 12 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 4 13 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 13 47 — 8
1510690000 UR20-4AO-UI-16-HD 4 12 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 13 47 — 8
1315570000 UR20-1CNT-100-1DO 4 21 47 12 10
1315590000 UR20-2CNT-100 4 40 47 12 12
1315580000 UR20-1CNT-500 4 21 47 8 10
1508080000 UR20-2FCNT-100 4 2 47 20 12
1508090000 UR20-1SSI 4 8 47 6 0
1315750000 UR20-1COM-232-485-422 4 6 47 16 16
2826800000 UR20-1COM-232-485-422-V2 4 6 47 16 16
2007430000 UR20-1COM-SAI-PRO 4 0 47 0 0
2489840000 UR20-1COM-CANOPEN 4 37 47 0-128 0-128
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS — — — — —
1335070000 UR20-8DI-PN-FSPS — — — — —
1335030000 UR20-PF-O-1DI-SIL 4 — 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 4 —
1335050000 UR20-PF-O-2DI-SIL 4 — 47 4 —
max. data (in Byte) 264 1350 3008 496/5041) 496/5041)

1) Depending on the process data assembly used (see page 102)
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5.7 DeviceNet þ eldbus coupler

The UR20-FBC-DN þeldbus coupler is the head module for 
the u-remote system bus, to which up to 64 active u-remote 
modules can be connected. The DeviceNet coupler is con-
nected to the network with a 5-pole PCB plug-in connector. 

The coupler can be accessed with a system-independent 
web server application via the USB service interface. Thus, 
all information, such as diagnostics, status values and param-
eters, can be read and all connected modules can be simu-
lated or forced. 

The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-DN (Order No. 1334900000)

Status indicators

X1

V+
C_H
SHLD
C_L
V-

PWR

SF

BF

MT

MNS

IO

DN

1

2

3

4

1

2

3

4

3

4

LED status indicators UR20-FBC-DN, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected
Red: Boot loader failure

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set or 
slave address error or þrmware update is running
Red/green ÿickering: Auto baud rate detection 
in progress

MT Maintenance Yellow: Error on the system bus or þeldbus

MNS Module/Network 
status

Off: Duplicate MAC ID check active
Green: DeviceNet connection established, device 
status OK
Green ÿashing: No DeviceNet connection estab-
lished, device status OK 
Red: Bus failure
Red ÿashing: Bus connection timeout

IO Input/Output Green: Data exchange active, outputs are accessed 
by the PLC
Green ÿashing: Station in idle mode (outputs are 
not accessed by the PLC)
Red: At least one stack differs from the start 
conþguration (e.g. one module has been pulled)
Red ÿashing: Diagnostic message on at least one 
module
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Addressing
The þeldbus coupler is addressed via the two rotary switch-
es.

A maximum of 64 addresses (0 to 63) can be as-
signed. Each address may be assigned only once 
in the overall bus structure. The default setting is 
63.

x10

x1

01
2

3
4
5

6

P

Address

P

01
2

3
4
5

6
7 8 9

Default setting UR20-FBC-DN: Address = 63

 Use the x10 rotary switch to set the decade and the x1 
rotary switch to set the units digit. 

 In order to set an address >63 turn one of the rotary 
switches to the P range (“programmable”) and programm 
the address via the PLC.

Addressing examples:

01
2

3
4
5

6

P

x10

x1

x10 x10

01
2

3
4
5

6

P

P

01
2

3
4
5

6

P

9

01
2

3
4
5

6
7 8 9 x1

P

01
2

3
4
5

6
7 8 9x1

P

01
2

3
4
5

6
7 8 9

46 >63

Examples for addressing the UR20-FBC-DN

DeviceNet address 9: 0x10, 9x1
DeviceNet address 46: 4x10, 6x1
DeviceNet address >63: at least one switch in the òPó area

Service
X3

DN

PWR

SF

BF

MT

MNS

IO

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-DN, troubleshooting see Chapterŀ12
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X1

24 V DC OUT
24 V DC OUT
GND OUT
GND OUT

24 V DC IN
24 V DC IN
GND IN
GND IN

DN

V+
C_H
SHLD
C_L
V–

Connection diagram UR20-FBC-DN

µC8xUSB

DC

DC

System 
bus

USYS

UIN

UOUT

5 pole
socket

System 
bus

System 
bus

USYS

UIN

UIN

UOUT

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

Block diagram UR20-FBC-DN

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

Pin assignment of the 5 pole socket
Pin Cable colour Signal Description
5 Red V+ Fieldbus power supply (between 11 and 

25ŀV)
4 White C_H CAN+ bus line
3 Bare SHLD Cable shield - internally conected to FE via 

1ŀM in parallel with 10ŀnF/500ŀV
2 Blue C_L CANð bus line
1 Black Vð Fieldbus power ground
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Technical data UR20-FBC-DN (Order No. 1334900000)

System data

Connection Socket for 5-pole PCB plug-in connector

Fieldbus protocol DeviceNet

Input data width max. 504 Byte

Output data width max. 504 Byte

Parameter data max. 64ẽxẽ64 Byte

Diagnostic data max. 64ẽxẽ47 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus max. 500ŀkBit/s

u-remote system bus max. 48ŀMBit/s

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 75ŀmA (+ 15 mA from DeviceNet supply)

Temperature data1)

Operation Horizontal installation -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Vertical installation -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Conductor cross-section Single-wired, þne-wired 0,14 ... 1,5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 225 g (without PCB plug-in connector)

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Overview of editable parameters UR20-FBC-DN

Parameter Optional values Default
IP-Address USB port 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.1.202

Baud rate 125ŀkB/s / 250ŀkB/s / 500ŀkB/s

Power up baud rate 125ŀkB/s / 250ŀkB/s / 500ŀkB/s / Auto baud / Set by PLC 125ŀkB

MAC-ID - Adjustable with rotary switches (values 0 ... 63)
- Adjustable via PLC (Precondition: a value >ẽ63 must be set with the rotary switches)

Assembly selector Asm 101 & 102 / Asm 103 & 104 Asm 101 & 102

Output behaviour on idle state All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off

Process alarm disabled / enabled disabled

Diagnostic alarm disabled / enabled disabled

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off

Module behaviour on hot swap Continue data exchange / Behaviour as with þeldbus error Continue data exchange

Data format Motorola / Intel Intel

Length of assembly input 2 ... 504

Length of assembly output 2 ... 504

Major Revision 1 ... 127 Signiþcant changes concerning form and function 
have been  realised in a “Major revision“.

Minor Revision 0 ... 255 In a “Minor revision“ changes that do not affect the 
user behaviour have been realised.
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Process data
Status word UR20-FBC-DN
Bit Name Description 
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality. 

1 Errorbit 1 Reserve bit 1, currently not used

2 Errorbit 2 Reserve bit 2, currently not used

3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.

4 Unacknowledged diagnosis alarm Unacknowledged diagnosis alarm

5 Unacknowledged process alarm Unacknowledged process alarm 

6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Mod-
ule Ident List class 0x64 (101), instance 0x01 (1), attribute 0x70 (112)) differs from the module list detected 
by the coupler (Detected Module Ident List class 0x64 (101), instance 0x01 (1), attribute 0x6F (111)).

7 Master conþguration error Master conþguration error. The list of conþgured modules (Conþgured Module Ident List class 0x64 (101), in-
stance 0x01, attribute 0x70 (112)) differs signiþcantly from the module list detected by the coupler (Detected 
Module Ident List class 0x64 (101), instance 0x01 (1), attribute 0x6F (111)) ab. No process data can be 
exchanged with the modules.

8 Errorbit 8 Reserve bit 8, currently not used

9 Errorbit 9 Reserve bit 9, currently not used

10 Force mode active Force mode was activated through the web server. Process data cannot be exchanged between the master 
and forced channels.

11 Errorbit 11 Reserve bit 11, currently not used

12 Errorbit 12 Reserve bit 12, currently not used

13 Voltage UOUT error Error in the voltage supply of output current path

14 Voltage UIN error Error in the voltage supply of system and input current path

15 Errorbit 15 Reserve bit 15, currently not used

Control word UR20-FBC-DN
Bit Name Description 
0 controlbit 0 for future use

1 controlbit 1 for future use

... ... ...

15 controlbit 15 for future use

Packed process data UR20-FBC-DN
Input data
Assembly 101 Assembly 103
2 Byte Status word 2 Byte Status word
X Byte Process data of the modules X Byte Process data of the modules

8 Byte Diagnostic data status word
Output data
Assembly 102 Assembly 104
2 Byte Control word 2 Byte Control word
X Byte Process data of the modules X Byte Process data of the modules

8 Byte Diagnostic data  control word
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Object descriptions UR20-FBC-DN: CIP Common classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Identity 0x01 (1)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object
0x02 2 x UINT Max Instance Highest possible instance of this object

Instance 0x01 (1) 3)

0x01 1 x x UINT Vendor ID Vendor ID: 1015
0x02 2 x x UINT DeviceType General type of device: 0x0C
0x03 3 x x UINT Product Code Vendor assigned product code: 33490
0x04 4 x x Struct{USINT,USINT} Revision {Major, Minor} Revision of the u-remote coupler

0x05 5 x WORD Device Status

Bit0: Owned; Bit2= Conþgured; 
Bit4-7:Extended device status; 
Bit8: Minor recoverable fault; 
Bit9: Minor unrecoverable fault; 
Bit10: Major recoverable fault; 
Bit 11: Major unrecoverable fault; 
Bit12-15: Extended device status 2

0x06 6 x x UDINT Serial Number Serial number of the device; 32 Bit value
0x07 7 x x SHORT_STRING Product Name Product name: UR20-FBC-DN

0x08 8 x USINT State

Status of the device: 0 = Nonexistent, 1 = Device 
Self Testing, 2 = Standby, 3 = Operational, 4 = 
Major Recoverable Fault, 5 = Major Unrecoverable 
Fault, 6 ð 254 = Reserved (255 = Default Value)

0x0A 10 x x x USINT Heartbeat Intervall
Periodically sent messages that indicates the 
device is still there. The default value is 0 (transmis-
sion of the heartbeat message is disabled).

DeviceNet 0x03 (3)

Instanz 0x00 (0)
0x01 1 x UINT Revision Revision of this object

Instanz 0x01 (1) 4)

0x01 1 x x x USINT MAC ID Network address of the device
0x02 2 x x x USINT Baudrate Baud rate of the device

0x03 3 x x x USINT Bus-Off Interrupt
With “0” a communication fault will be sent on 
Bus-Off-Interrupt (s. LED). With “1” a reset of the 
CAN driver will be run.

0x04 4 x x USINT Bus-Off counter Counter for Bus-Off-Interrupts

0x05 5 x Struct{Byte,USINT} Allocation Information

Allocation Information. (Byte = Predeþned Master/
Slave Connection Set. Attribute is neede, if the Pre-
deþned Master/Slave Connection Set is supported. 
USINT = MAC ID)

0x06 6 x BOOL MAC ID Switch 
Changed Rotary switch for the MAC-ID has been changed

0x07 7 x BOOL Baudrate Switch Changed The baud rate has been changed via the web server
0x08 8 x USINT MAC ID Switch Value MAC-ID value set by the rotary switches
0x09 9 x USINT Baudrate Switch Value Value of the baud rate switch in the web server

1) Non volatile (data are saved permanently); 2) For the description of data types refer to table Data types; 3) Reset; 4) Alloc Group2 idset; Release group2 id set; 
5)ŀCreate; 6) Delete
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Object descriptions UR20-FBC-DN: CIP Common classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Assembly 0x04 (4)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object
0x03 3 x UINT Number of Instances Current number of Instances
Instanceen 0x65 ... 0x68 (101ặ...ặ104)
0x03 3 x x Array of BYTE Data Process data
0x04 4 x UINT Size Size of process data

Connection Class 0x05 (5)

Instance 0x00 (0) 5)

0x01 1 x UINT Revision Revision of this object
Instance 0x01 (1) 3) 6)

0x01 1 x USINT State Status of this object
0x02 2 x USINT Instance type I/O or messaging connection
0x03 3 x BYTE Transportclass trigger Behaviour of the connection

0x04 4 x UINT Produced connection ID Value in the CAN identiþer þeld for a message sent 
by the device

0x05 5 x UINT Consumed connection ID Value in the CAN identiþer þeld for a message 
received by the device

0x06 6 x BYTE Initial communication char-
acteristic

Deþnes the message group(s) associated with this 
connection

0x07 7 x UINT Produced connection size Max. number of bytes for this connection
0x08 8 x UINT Consumed connection size Max. number of bytes for this connection

0x09 9 x x UINT Expected packet rate Time intervall between two messages for this 
connection

0x0C 12 x x USINT Watchdog timeout action Deþnes how to react on connection activites and 
Watchdog timeouts

0x0D 13 x UINT Produced connection path 
length

Number of bytes in the produced connection path 
length attribute

0x0E 14 x x Packed EPATH Produced connection path Speciþes the application object, the data of which 
are produced by this connection 

0x0F 15 x UINT Consumed connection path 
length

Number of bytes in the consumed connection path 
length attribute

0x10 16 x x Packed EPATH Consumed connection path Speciþes the application object, the data of which 
are consumed by this connection

0x11 17 x x UINT Production inhibit time Speciþes the minimum time to produce new data 
Acknowledge Handler  0x2B (43)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object
0x02 2 x UINT Max Instance Maximum number of Instances

1) Non volatile (data are saved permanently); 2) For the description of data types refer to table Data types; 3) Reset; 4) Alloc Group2 idset; Release group2 id set; 
5)ŀCreate; 6) Delete
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Object descriptions UR20-FBC-DN: CIP Common classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)
0x01 1 x x UINT Acknowledge Timer Time intervall waiting for acknowledgement

0x02 2 x x USINT Retry Limit Number of Acknowledge Timeouts that must be 
achieved before the application gets informed

0x03 3 x x UINT COS Producing connection 
instance

Connection Instance waiting for the acknowledge-
ment of produced data

0x04 4 x BYTE Ack List size Maximum number of members in the Acknowledge 
List

0x05 5 x BYTE and ARRAY of UINT Ack List List of active connections receiving acknowledge

0x06 6 x BYTE Data with Ack Path List Size Maximum number of data in the acknowledge path 
list

0x07 7 x BYTE and ARRAY of UINT, USINT 
and padded EPATH Data with Ack Path List List of connection instances and consuming applica-

tion pairs
1) Non volatile (data are saved permanently); 2) For the description of data types refer to table Data types; 3) Reset; 4) Alloc Group2 idset; Release group2 id set; 
5)ŀCreate; 6) Delete

Object descriptions UR20-FBC-DN: Vendor specific classes 
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Gateway 0x64 (100)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this object
0x65 101 x USINT Max Instance Highest possible instance of this object
0x66 102 x USINT Number of Instances Current number of Instances
0x67 103 x USINT Max Class Attribute ID of the last attribute of this class in instanceŀ0

Instance 0x01 (1)

0x64 100 x x USINT Max Attributes ID of the last attribute of this class in the other 
instances

0x65 101 x x STRING Hardware Version Hardware version of the coupler
0x66 102 x x STRING Software Version Software version of the coupler
0x67 103 x x STRING Serial Number Serial number of the coupler
0x68 104 x WORD Status Word Status word as in assembly
0x69 105 x x WORD Control Word Control word as in assembly

0x6A 106 x x x BYTE Parameter Fieldbus error
Parameter òOutput behaviour on þeldbus erroró; All 
outputs off (0) / Enable substitute values (1) / Hold 
last value (2)

0x6B 107 x x x BOOL Parameter Hot-Swap
Parameter “Module behaviour on hot swap”; Con-
tinue data exchange (0) / Behaviour like þeldbus 
error (1) 

0x6C 108 x Array of Struct{USINT,BYTE,Array 
of 2 BYTE} Diag  Summary

Diag bytes of all modules with diag: 
Byteŀ1: Slot number; Byte 2: Slot state; Byteŀ3-4: 
First two bytes of diag

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-DN: Vendor specific classes 
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
0x6D 109 x x x BOOL Parameter Data format Parameter “Data format”; Motorola (0) / Intel (1)

0x6E 110 x x Array of 4 BYTE Save/Restore Module 
Parameter

Write SAVE to save the module parameter; Write 
LOAD to load the defaults of the module parameter

0x6F 111 x Array of 64 DWORD Current Module List
List of currently plugged modules (260*4ŀbytes). 
First entry is allways Zero (index), subsequent 
modules get their module ID from the coupler. 

0x71 113 x x x BOOL Diagnostic Alarm Parameter “Diagnosis alarm”; disabled (0) / 
enabled (1)

0x72 114 x x x BOOL Process Alarm Parameter “Process alarm”; disabled (0) / enabled 
(1)

0x73 115 x x Array of BYTE Module Parameter Array containing all parameter of all modules

0x74 116 x x x USINT Assembly Selector Assemblies to be used for the connection (0= Asm 
101 & 102, 1 = Asm 103 & 104)

0x75 117 x x x BYTE Behaviour on Idle
Parameter “Behaviour on idle state”; 
All outputs off (0) / Enable substitute values (1)/ 
Hold last value (2)

0x76 118 x x Array of 8 BYTE Unacknowledged Diagnosis

In the event of an unackklowledged diagnosis the 
Bit in for the respective module is set to 1 (Bitŀ0 
for the þrst module of the station, Bitŀ63 for the 
64thŀmodule).

Slot 0x65 (101)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this object
0x65 101 x USINT Max Instance Highest possible instance of this object
0x66 102 x USINT Number of Instances Current number of instances
0x67 103 x USINT Max Class Attribute ID of the last attribute of this class in instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x USINT Max Attributes ID of the last instance attribute 
0x65 101 x STRING Name Name of the module
0x66 102 x STRING Product Code Order number of the module
0x67 103 x STRING Serial Number Serial number of the module
0x68 104 x UDINT Module ID ID of the module
0x69 105 x STRING Hardware Version Hardware version of the module
0x6A 106 x STRING Software Version Software version of the module
0x6B 107 x STRING MX Version MX version of the module

0x6C 108 x BYTE Slot State
State of the module: 0x01: ok; 
0x80: slot empty; 0x81: wrong module; 0x82: 
diagnosis active

0x6D 109 x UINT Input Bit Length Length of input data in Bit
0x6E 110 x UINT Output Bit Length Length of output data in Bit
0x6F 111 x UINT Parameter Byte Length Length of parameter data in Byte
0x70 112 x UINT Diag Byte Length Length of diagnosis data in Byte

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-DN: Vendor specific classes 
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
0x71 113 x Array of BYTE Process Data In Input data of the module
0x72 114 x x Array of BYTE Process Data Out Output data of the module
0x73 115 x x Array of BYTE Parameter Data Parameter data of the module
0x74 116 x Array of BYTE Diagnosis Data Diagnosis data of the module
0x75 117 x Array of BYTE Process Alarm Data Process alarm data of the module

0x76 118 x x Array of BYTE Slot Conþg Assembly Conþguration assembly for parameterising the 
modules (Rockwell controls)

Process Data 0x66 (102)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x USINT Max Instance Maximum number of instances
0x66 102 x USINT Number of Instances Current number of instances
0x67 103 x USINT Max Class Attribute ID of the last attribute of this class in instanceŀ0

Instance 0x01 (1)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x Array of BYTE Process Data In All input data
0x66 102 x UINT Length Process Data In Total length of input data
0x67 103 x x Array of BYTE Process Data Out All output data
0x68 104 x UINT Length Process Data Out Total length of output data
0x69 105 x Array of 8 BYTE Diag Status Diagnosis messages as in assembly
0x6A 106 x Array of 8 BYTE Diag Control Diagnosis control as in assembly

Module Parameter 0x67 (103)
Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this object
0x65 101 x USINT Max Instance Maximum number of instances
0x66 102 x USINT Number of Instances Current number of instances
0x67 103 x USINT Max Class Attribute ID of the last attribute of this class in instanceŀ0

Instances 0x01 … 0x40 (1 … 64)
0x64 100 x USINT Max Attributes ID of the last instance attribute
0x65 101 x x Depend on Parameter First Parameter First parameter
0x66 102 x x Depend on Parameter Second Parameter Second parameter

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Data types UR20-FBC-DN

Data type Size Value range

USINT 1 byte 0ẽ...ẽ255

UINT 2 byte 0ẽ...ẽ65535

UDINT 4 byte 0ẽ...ẽ(232-1)

BOOL 1 bit

BYTE 8 bits

WORD 16 bits

DWORD 32 bits

STRING 2 Byte length indicator
1 Byte per character

SHORT_STRING 1 Byte length indicator
1 Byte per character

STRING Structure of strings

Padded EPATH

Packed EPATH

Coupler-dependent data width of I/O modules UR20-FBC-DN

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334900000 UR20-FBC-DN - 11 47 2/101) 2/101)

1315170000 UR20-4DI-P 4 4 47 1 —
2009360000 UR20-4DI-P-3W 4 4 47 1 —
1315180000 UR20-8DI-P-2W 4 8 47 1 —
1394400000 UR20-8DI-P-3W 4 8 47 1 —
1315190000 UR20-8DI-P-3W-HD 4 8 47 1 —
1315200000 UR20-16DI-P 4 — 47 2 —
1315210000 UR20-16DI-P-PLC-INT 4 — 47 2 —
1460140000 UR20-2DI-P-TS — — — — —
1460150000 UR20-4DI-P-TS — — — — —
1315350000 UR20-4DI-N 4 4 47 1 —
1315370000 UR20-8DI-N-3W 4 8 47 1 —
1315390000 UR20-16DI-N 4 — 47 2 —
1315400000 UR20-16DI-N-PLC-INT 4 — 47 2 —
1550070000 UR20-4DI-2W-230V-AC 4 — 47 1 —
2457240000 UR20-8DI-ISO-2W 4 8 47 1 —
1315220000 UR20-4DO-P 4 1 47 — 1
1315230000 UR20-4DO-P-2A 4 1 47 — 1
1394420000 UR20-4DO-PN-2A 4 1 47 — 1
1315240000 UR20-8DO-P 4 1 47 — 1
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Coupler-dependent data width of I/O modules UR20-FBC-DN

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1509830000 UR20-8DO-P-2W-HD 4 1 47 — 1
1315250000 UR20-16DO-P 4 — 47 — 2
1315270000 UR20-16DO-P-PLC-INT 4 — 47 — 2
1315410000 UR20-4DO-N 4 1 47 — 1
1315420000 UR20-4DO-N-2A 4 1 47 — 1
1315430000 UR20-8DO-N 4 1 47 — 1
1315440000 UR20-16DO-N 4 — 47 — 2
1315450000 UR20-16DO-N-PLC-INT 4 — 47 — 2
2457250000 UR20-4DO-ISO-4A 4 1 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 4 8 47 1 1
1315540000 UR20-4RO-SSR-255 4 1 47 — 1
1315550000 UR20-4RO-CO-255 4 1 47 — 1
1315600000 UR20-2PWM-PN-0.5A 4 8 47 4 12
1315610000 UR20-2PWM-PN-2A 4 8 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 72 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 21 47 16 16
2705620000 UR20-2AI-UI-16 4 4 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 4 6 47 4 —
1315620000 UR20-4AI-UI-16 4 6 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 4 8 47 8 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 8 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 40 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 23 47 8 —
1506920000 UR20-4AI-UI-16-HD 4 6 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 8 47 8 —
1394390000 UR20-4AI-UI-12 4 6 47 8 —
1315650000 UR20-8AI-I-16-HD 4 10 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 12 47 16 —
1315670000 UR20-8AI-I-PLC-INT 4 10 47 16 —
1315700000 UR20-4AI-RTD-DIAG 4 28 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 4 44 47 8 —
1315710000 UR20-4AI-TC-DIAG 4 28 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 63 47 8 —
2555940000 UR20-8AI-RTD-DIAG-2W 4 10 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 4 26 47 16 16
2007420000 UR20-3EM-230V-AC 4 27 47 16 16
2705630000 UR20-2AO-UI-16 4 6 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 4 7 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 14 47 — 4
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Coupler-dependent data width of I/O modules UR20-FBC-DN

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315680000 UR20-4AO-UI-16 4 12 47 — 8
2453880000 UR20-4AO-UI-16-M 4 12 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 4 13 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 13 47 — 8
1510690000 UR20-4AO-UI-16-HD 4 12 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 13 47 — 8
1315570000 UR20-1CNT-100-1DO 4 21 47 12 10
1315590000 UR20-2CNT-100 4 40 47 12 12
1315580000 UR20-1CNT-500 4 21 47 8 10
1508080000 UR20-2FCNT-100 4 2 47 20 12
1508090000 UR20-1SSI 4 8 47 6 0
1315750000 UR20-1COM-232-485-422 4 6 47 16 16
2826800000 UR20-1COM-232-485-422-V2 4 6 47 16 16
2007430000 UR20-1COM-SAI-PRO 4 — 47 1 0
2489840000 UR20-1COM-CANOPEN 4 37 47 0-128 0-128
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS — — — — —
1335070000 UR20-8DI-PN-FSPS — — — — —
1335030000 UR20-PF-O-1DI-SIL 4 — 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 4 —
1335050000 UR20-PF-O-2DI-SIL 4 — 47 4 —
max. data (in Byte) 264 400 47 496/5041) 496/5041)

1) Depending on the process data assembly used (see page 120)
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5.8 CANopen þeldbus coupler

The UR20-FBC-CAN þeldbus coupler is designed according 
to the international standard (ENŀ50325-4). It is the head 
module for the u-remote system bus, to which up to 64 ac-
tive u-remote modules can be connected. The CANopen cou-
pler has a 9-pole Sub-D connector (male) and supports the 
CiAŀDS401 device proþle. 
The coupler can be accessed with a system-independent 
web server application via the USB service interface. Thus, 
all information, such as diagnostics, status values and pa-
rameters, can be read and all connected modules can be 
simulated or forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-CAN (Order No. 1334890000)

Status indicators

PWR

SF

BF

MT

ERROR
RUN

CAN

1

2

3

4

1

2

3

4

3

4

LED status indicators UR20-FBC-CAN, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected
Red: Boot loader failure

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set or 
slave address error or þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

ERROR Internal error Red: No þeldbus communication (BusOFF)
Red fast ÿashing1) : Auto baud rate detection 
running
Red ÿashing: Conþguration error
Red one short ÿash: CAN error counter reached 
warning level
Red two short ÿashes: Node guarding (node 
guard or heartbeat)

RUN Coupler state Green: Fieldbus running (OPERATIONAL)
Green ÿashing: Fieldbus in state PRE-OPERA-
TIONAL
Green fast ÿashing1) : Auto baud rate detection 
running

1) Alternating



5ẰDetailed descriptions of the þeldbus coupler | CANopen þeldbus coupler

130 1432790000/28/10.2023Manual u-remote

Addressing
The þeldbus coupler is addressed via the two rotary switch-
es.

A maximum of 124 addresses (1 to 124) can be 
assigned. Each address may be assigned only 
once in the overall bus structure. 
Addresses 1 and 2 are generally used by the con-
trol systems. Bus addresses 000 plus 126 and 
higher may not be used!

The most signiþcant digit is set with rotary switchŀH, the 
least signiþcant digit with rotary switchŀL . The switches 
are labelled in the hexadecimal numbering system (0 to 9, 
A=10, B=11, C=12, é F = 15). A decimal/hexadecimal con-
version table is provided in the annex. 

Coding: Address = (H*16) + L

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

Default setting UR20-FBC-CAN: Address = 3

Addressing examples:

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

15

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

112

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

44

Examples for addressing the UR20-FBC-CAN

CANopen address 15: H = 0, L = F
CANopen address 112: H = 7, L = 0
CANopen address 44: H = 2, L = C

Service
X3

CAN

PWR

SF

BF

MT

ERROR

RUN

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-CAN, troubleshooting see Chapterŀ12
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Connection diagram UR20-FBC-CAN 

µC8xUSB

DC

DC

System 
bus

USYS

UIN

UOUT

Sub-D

System 
bus

System 
bus

USYS

UIN

UIN

UOUT

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

Block diagram UR20-FBC-CAN

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

Sub-D pin assignment
Pin Signal Description

1 ð not connected
2 CANL CANð bus line
3 GND Ground
4 ð not connected
5 SHIELD Cable shield
6 GND Ground
7 CANH CAN+ bus line
8 ð not connected
9 ð not connected
Case SHIELD Cable shield
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Technical data UR20-FBC-CAN (Order No. 1334890000)

System data
Connection 9-pole SUB-D connector (male)

Fieldbus protocol CANopen

Input data width max. 256 Byte

Output data width max. 256 Byte

Parameter data max. 244 bytes

Diagnostic data max. 244 bytes

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus Max. 1ŀMbps

u-remote system bus Max. 48ŀMbps

Supply
Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current for input modules max. 10ŀA

Feed-in current for output modules max. 10ŀA

Current consumption from system current path ISYS 90ŀmA

Temperature data1)

Operation Horizontal installation -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)
Vertical installation -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data
Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight
Weight (operational status) 227 g

General data, see Section 3.2
1) Restriction for the use in potentially explosive atmosphere: Only horizontal installation!

Overview of editable parameters UR20-FBC-CAN 

Parameter Optional values Default
IP address USB port1) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.1.202

Power up baud rate Auto Baudrate, 10 kbit/s, 20 kbit/s, 50 kbit/s, 100 kbit/s, 125 kbit/s, 
250 kbit/s, 500 kbit/s, 800 kbit/s,1000 kbit/s

Auto baud rate

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off
Module behaviour on hot swap Continue data exchange / behaviour as with þeldbus error Continue data exchange
Data format Motorola / Intel Intel

1) Change requires restart of the þeldbus coupler
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Coupler-dependent data width of I/O modules UR20-FBC-CAN

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334890000 UR20-FBC-CAN — 47 — —
1315170000 UR20-4DI-P 2 47 1 —
2009360000 UR20-4DI-P-3W 2 47 1 —
1315180000 UR20-8DI-P-2W 2 47 1 —
1394400000 UR20-8DI-P-3W 2 47 1 —
1315190000 UR20-8DI-P-3W-HD 2 47 1 —
1315200000 UR20-16DI-P 2 47 2 —
1315210000 UR20-16DI-P-PLC-INT 2 47 2 —
1315350000 UR20-4DI-N 2 47 1 —
1315370000 UR20-8DI-N-3W 2 47 1 —
1315390000 UR20-16DI-N 2 47 2 —
1315400000 UR20-16DI-N-PLC-INT 2 47 2 —
1550070000 UR20-4DI-2W-230V-AC 2 47 1 —
2457240000 UR20-8DI-ISO-2W 2 47 1 —
1315220000 UR20-4DO-P 2 47 — 1
1315230000 UR20-4DO-P-2A 2 47 — 1
1394420000 UR20-4DO-PN-2A 2 47 — 1
1315240000 UR20-8DO-P 2 47 — 1
1509830000 UR20-8DO-P-2W-HD 2 47 — 1
1315250000 UR20-16DO-P 2 47 — 2
1315270000 UR20-16DO-P-PLC-INT 2 47 — 2
1315410000 UR20-4DO-N 2 47 — 1
1315420000 UR20-4DO-N-2A 2 47 — 1
1315430000 UR20-8DO-N 2 47 — 1
1315440000 UR20-16DO-N 2 47 — 2
1315450000 UR20-16DO-N-PLC-INT 2 47 — 2
2457250000 UR20-4DO-ISO-4A 2 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 2 47 1 1
1315540000 UR20-4RO-SSR-255 2 47 — 1
1315550000 UR20-4RO-CO-255 2 47 — 1
1315600000 UR20-2PWM-PN-0.5A 2 47 4 12
1315610000 UR20-2PWM-PN-2A 2 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 2 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 2 47 16 16
2705620000 UR20-2AI-UI-16 2 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 2 47 4 —
1315620000 UR20-4AI-UI-16 2 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 2 47 8 —
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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Coupler-dependent data width of I/O modules UR20-FBC-CAN

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1993880000 UR20-4AI-UI-DIF-16-DIAG 2 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 2 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 2 47 8 —
1506920000 UR20-4AI-UI-16-HD 2 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 2 47 8 —
1394390000 UR20-4AI-UI-12 2 47 8 —
1315650000 UR20-8AI-I-16-HD 2 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 2 47 16 —
1315670000 UR20-8AI-I-PLC-INT 2 47 16 —
1315700000 UR20-4AI-RTD-DIAG 2 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 2 47 8 —
1315710000 UR20-4AI-TC-DIAG 2 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 2 47 8 —
2555940000 UR20-8AI-RTD-DIAG-2W 2 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 2 47 16 16
2007420000 UR20-3EM-230V-AC 2 47 16 16
2705630000 UR20-2AO-UI-16 2 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 2 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 2 47 — 4
1315680000 UR20-4AO-UI-16 2 47 — 8
2453880000 UR20-4AO-UI-16-M 2 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 2 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 2 47 — 8
1510690000 UR20-4AO-UI-16-HD 2 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 2 47 — 8
1315570000 UR20-1CNT-100-1DO 2 47 12 10
1315590000 UR20-2CNT-100 2 47 12 12
1315580000 UR20-1CNT-500 2 47 8 10
1508080000 UR20-2FCNT-100 2 47 20 12
1508090000 UR20-1SSI 2 47 6 0
1315750000 UR20-1COM-232-485-422 2 47 16 16
2826800000 UR20-1COM-232-485-422-V2 2 47 16 16
2007430000 UR20-1COM-SAI-PRO 2 47 — —
2489840000 UR20-1COM-CANOPEN 2 47 0-128 0-128
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1335030000 UR20-PF-O-1DI-SIL 2 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 2 47 4 —
1335050000 UR20-PF-O-2DI-SIL 2 47 4 —
max. data (in Byte) 128 — 3055 256 256
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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5.9 POWERLINK þeldbus coupler

The UR20-FBC-PL þeldbus coupler is an Ethernet POWER-
LINK participant certiþed by the Ethernet POWERLINK Stand-
ardization Group (EPSG). The coupler is the head module for 
the u-remote system bus, to which up to 64 active u-remote 
modules can be connected. The POWERLINK coupler has 
two Ethernet ports, the integrated hub supports a line net-
work structure.
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced.
The station‘s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths.

Fieldbus coupler UR20-FBC-PL (Order No. 1334940000)

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

PL

H

Node ID

L
01
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4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

Tx+ 1
Tx– 2
Rx+ 3
Rx– 6

Tx+ 1
Tx– 2
Rx+ 3
Rx– 6

Connection diagram UR20-FBC-PL

ATTENTION
Risk of material damage!
In the case of a maximum power supply of >8 A and a 
maximum temperature of >ẽ+55 ÁC, all four contacts must 
be connected with 1.5ŀmmİ wiring!
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PWR

SF

BF

MT

L/A X1

L/A X2

STATUS

ERROR

Service
X3

PL

Coupler power supply LED  
Green: supply voltage > 18ŀV  
Red: at least one current path < 18ŀV

PWR Power-LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a module, or there is a new diagnostic report
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection to the control unit, or error in the parameter set or slave address error or 
þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

L/A X1 Connection/Activity Green: Ethernet link established on port X1
Green ÿickering: Data received or transmitted on port X1

L/A X2 Connection/Activity Green: Ethernet link established on port X2
Green ÿickering: Data received or transmitted on port X2

STATUS Status Green: OPERATIONAL mode
Off: No power supply or mode is NOT_ACTIVE
If no POWERLINK communication is detected during  5 seconds, the bus controller goes into the BASIC_ETHERNET mode.
If POWERLINK communication is detected before this time passes, the bus controller goes into the PRE_OPERATIONAL_1 
mode.
Green ÿickering: BASIC_ETHERNET mode
The bus controller did not detect any POWERLINK communication. In this mode, direct communication with the bus 
controller is possible using Ethernt frames (eg. TCP/IP or  UDP/IP)
If POWERLINK communication is detected while in this mode, the bus controller goes into the PRE_OPERATIONAL_1 
mode.
Green ÿashing: STOPPED mode
No output data sent nor input data received. Only the appropriate command from the MN (Managing Node) can enter or 
leave this mode
Green single ÿash: PRE_OPERATIONAL_1 mode.
With operation on an POWERLINK V2 MN, the CN (Controlled Node) waits for the reception of a SoC frame and then 
switches over to PRE_OPERATIONAL_2 mode.
Green double ÿash: PRE_OPERATIONAL_2 mode.
In this mode the bus controller is normally conþgured by the MN. A command then switches the mode to 
READY_TO_OPERATE.
Green triple ÿash: READY_TO_OPERATE mode.
The MN then switches via command to OPERATIONAL mode.

ERROR Error Red: The bus controller has encountered an error (failed Ethernet frames, increased number of collisions on the network, 
etc.).

PWR

SF

BF

MT

L/A X1

L/A X2

STATUS

ERROR

Service
X3

PL

3.1 Green: Input path supply voltage > 18 V DC

3.2 Red: Input path supply voltage < 18 V DC

3.4 Red: Internal fuse defective

4.1 Green: Input path supply voltage > 18 V DC

4.2 Red: Input path supply voltage < 18 V DC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-PL, troubleshooting see Chapterŀ12 
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Internal from control card

Block diagram UR20-FBC-PL 

Automation Studio version 4.2.5.388 or higher 
is required to integrate the UR20-FBC-PL into the 
control system.

Addressing
The þeldbus coupler is addressed via the two rotary switch-
es.

A maximum of 239 addresses (1 to 239) can be 
assigned. Each address may be assigned only 
once in the overall bus structure. 
Addresses 0 as well as 240 and higher may not 
be used!

The high order digit is set with rotary switchŀH, the least sig-
niþcant digit with rotary switchŀL . The switches are labelled 
in the hexadecimal numbering system (0 to 9, A=10, B=11, 
C=12, é F = 15). A decimal to hexadecimal conversion table 
is provided in the annex. 

Coding: Address = (H*16) + L

H

L
01

2
3
4
5

6
7 8 9

A
B
C

D
E

F

01
2

3
4
5

6
7 8 9

A
B
C

D
E

F

Default setting UR20-FBC-PL: Address = 1
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Technical data UR20-FBC-PL (Order No. 1334940000)

System data

Connection 2 x RJ-45

Fieldbus protocol POWERLINK V2

Input data width max. 1490 Byte

Output data width max. 1490 Byte

Parameter data max. 64*64 Byte

Diagnostic data max. 64*47 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Fieldbus interface Half Duplex, Auto MDI/X, Autonegotiation

Transfer rate Fieldbus max. 100ŀMBit/s

u-remote system bus max. 48 MBit/s

Fieldbus

Device type Controlled Node (CN)

Communication profile DS-301 version DS1.2.0

Device profile DS-401

Number of PDOs 1 TxPDO / 4 RxPDOs

Min. cycle time 200ŀȿs

Supported features Standard Node, Multiplexed Node, PollResponse Chaining Node, SDO/ASND, SDO/UDP, 
Dynamic Mapping, Multiple Asnd, Store/Restore, Nettime, Webserver via POWERLINK, 
Firmware Update via POWERLINK

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 100ŀmA

Temperature data1)

Operation Horizontal installation -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)
Vertical installation -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Line connection cross-section Single-wired, þne-wired 0.14 ... 1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 224 g

General data see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Overview of the editable parameters UR20-FBC-PL 

Parameter Optional values Default
IP address 192.168.100.1

Only the last Byte is editable. It conforms to the Node ID and is adjusted 
with the rotary switches.

192.168.100.1

Subnet mask 255.255.255.0, not editable 255.255.255.0

Gateway 192.168.100.254
Only the last Byte is editable.

192.168.100.254

IP address USB port1) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 
192.168.5.202

192.168.1.202

Webserver via Ethernet1) disabled / enabled enabled

Output behaviour on þeldbus error All outputs off / Enable substitute values / Hold last value All outputs off

Module behaviour on hot swap Continue data exchange / Behaviour like on þeldbus error Continue data exchange

Data format Motorola / Intel Intel

Lock force mode Force mode unlocked / Force mode locked Force mode unlocked

HTTPS setting2) HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

1) Change requires restart of the coupler. 2) From þrmware 01.03.00 upwards.

Coupler status bits UR20-FBC-PL

Bit Name Meaning

0 Summarized module diagnosis Module diagnostic is present. A diagnosis is available for at least one module with diagnostics functionality.
1 Errorbit 1 Reserve bit 1, currently not used
2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Errorbit 4 Reserve bit 4, currently not used
5 Errorbit 5 Reserve bit 5, currently not used
6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules differs from the module list 

detected by the coupler. 
7 Master conþguration error Master conþguration error. The list of conþgured modules differs signiþcantly from the module list detected by the coupler. 

No process data can be exchanged with the modules. The station switches into PRE-OPERATIONAL state.
8 Errorbit 8 Reserve bit 8, currently not used
9 Errorbit 9 Reserve bit 9, currently not used
10 Force mode active Force mode was activated through the web server. Process data cannot be exchanged between the PL control and forced 

channels.
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Voltage UOUT error Error in the supply voltage of outputs
14 Voltage UIN error Error in the supply voltage of system and inputs
15 Errorbit 15 Reserve bit 15, currently not used
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All objects are accessible per SDO.
The following objects are accessible alternatively per PDO 
(see also coupler XDD):

 – 2003 Coupler Status Word
 – 2009 Module Status
 – 40xx Module process data Input byte xx
 – 41xx Module process data Input word xx
 – 42xx Module process data Input dword xx
 – 43xx Module process data Output byte xx
 – 44xx Module process data Output word xx
 – 45xx Module process data Output dword xx
 – 4600 ModuleInputImages
 – 4700 ModulkeOutputImages
 – 5002 DiagAlarmInfo
 – 5003 ProcessAlarmInfo
 – All 6000 Objects

POWERLINK object dictionary
Index Subindex Name Data type Access 

type
Default Description Store/

Restore

0x1000 NMT_DeviceType_U32 UNSIGNED32 CONST Deviceproþle DS401 

0x1001 ERR_ErrorRegister_U8 UNSIGNED8 RO

0x1003 ERR_History_ADOM

0x00 NumberOfEntries UNSIGNED8 RW

0x01ẽ...ẽ0xFE ErrorEntry_DOM DOMAIN RO

0x1006 NMT_CycleLen_U32 UNSIGNED32 RW X

0x1008 NMT_ManufactDevName_VS VISIBLE STRING CONST "UR20-FBC-PL"

0x1009 NMT_ManufactHwVers_VS VISIBLE STRING CONST "xx.xx.xx"

0x100A NMT_ManufactSwVers_VS VISIBLE STRING CONST "xx.xx.xx"

0x1010 NMT_StoreParam_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 4

0x01 AllParam_U32 UNSIGNED32 RW

0x02 CommunicationParam_U32 UNSIGNED32 RW

0x03 ApplicationParam_U32 UNSIGNED32 RW

0x04 ManufacturerParam_U32 UNSIGNED32 RW

0x1011 NMT_RestoreDefParam_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 4

0x01 AllParam_U32 UNSIGNED32 RW

0x02 CommunicationParam_U32 UNSIGNED32 RW

0x03 ApplicationParam_U32 UNSIGNED32 RW

0x04 ManufacturerParam_U32 UNSIGNED32 RW

0x1018 NMT_IdentityObject_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 4

0x01 VendorId_U32 UNSIGNED32 CONST 0x00000230

0x02 ProductCode_U32 UNSIGNED32 CONST

0x03 RevisionNo_U32 UNSIGNED32 CONST

0x04 SerialNo_U32 UNSIGNED32 CONST
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POWERLINK object dictionary
Index Subindex Name Data type Access 

type
Default Description Store/

Restore

0x1020 CFM_VerifyConþguration_REC RECORD X

0x00 NumberOfEntries UNSIGNED8 CONST 2

0x01 ConfDate_U32 UNSIGNED32 RW 0 X

0x02 ConfTime_U32 UNSIGNED32 RW 0 X

0x1030 NMT_InterfaceGroup_0h_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 9

0x01 InterfaceIndex_U16 UNSIGNED16 RO

0x02 InterfaceDescription_VSTR VISIBLE STRING CONST "Interface 1"

0x03 InterfaceType_U8 UNSIGNED8 CONST 6       6. Ethernet CSMA/CD

0x04 InterfaceMtu_U16 UNSIGNED16 CONST 1500

0x05 InterfacePhysAddress_OSTR OCTET STRING CONST MAC-Address: 
"xx:xx:xx:xx:xx:xx"

0x06 InterfaceName_VSTR VISIBLE STRING RO "Interface 1"

0x07 InterfaceOperStatus_U8 UNSIGNED8 RO  0 = down, 1 = up

0x08 InterfaceAdminState_U8 UNSIGNED8 RW 0 = down, 1 = up

0x09 Valid_BOOL BOOLEAN RW True

0x1050 NMT_RelativeLatencyDiff_AU32 ARRAY UN-
SIGNED32

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE RelativeLatencyDiff UNSIGNED32 RO 0

0x1300 SDO_SequLayerTimeout_U32 UNSIGNED32 RW 15000 X

0x1400ặ...
0x1403

PDO_RxCommParam_xxh_REC
0x00 NumberOfEntries UNSIGNED8 CONST 2
0x01 NodeID_U8 UNSIGNED8 RW 0 X
0x02 MappingVersion_U8 UNSIGNED8 RW 0 X

0x1600 PDO_RxMappParam_00h_AU64

0x00 NumberOfEntries UNSIGNED8 RW 20 Standard Rx Mapping 
(DS401)

X

0x01 ObjectMapping UNSIGNED64 RW 0008000000016200 Offset 0x0000: 8 bit Ά 
0x6200 / 0x01

X

0x02 ObjectMapping UNSIGNED64 RW 0008000800026200 Offset 0x0008: 8 bit Ά 
0x6200 / 0x02

X

0x03 ObjectMapping UNSIGNED64 RW 0008001000036200 Offset 0x0010: 8 bit Ά 
0x6200 / 0x03

X

0x04 ObjectMapping UNSIGNED64 RW 0008001800046200 Offset 0x0018: 8 bit Ά 
0x6200 / 0x04

X

0x05 ObjectMapping UNSIGNED64 RW 0008002000056200 Offset 0x0020: 8 bit Ά 
0x6200 / 0x05

X

0x06 ObjectMapping UNSIGNED64 RW 0008002800066200 Offset 0x0028: 8 bit Ά 
0x6200 / 0x06

X

0x07 ObjectMapping UNSIGNED64 RW 0008003000076200 Offset 0x0030: 8 bit Ά 
0x6200 / 0x07

X

0x08 ObjectMapping UNSIGNED64 RW 0008003800086200 Offset 0x0038: 8 bit Ά 
0x6200 / 0x08

X
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POWERLINK object dictionary
Index Subindex Name Data type Access 

type
Default Description Store/

Restore

0x09 ObjectMapping UNSIGNED64 RW 0010004000016411 Offset 0x0040: 16 bit Ά 
0x6411 / 0x01

X

0x0A ObjectMapping UNSIGNED64 RW 0010005000026411 Offset 0x0050: 16 bit Ά 
0x6411 / 0x02

X

0x0B ObjectMapping UNSIGNED64 RW 0010006000036411 Offset 0x0060: 16 bit Ά 
0x6411 / 0x03

X

0x0C ObjectMapping UNSIGNED64 RW 0010007000046411 Offset 0x0070: 16 bit Ά 
0x6411 / 0x04

X

0x0D ObjectMapping UNSIGNED64 RW 0010008000056411 Offset 0x0080: 16 bit Ά 
0x6411 / 0x05

X

0x0E ObjectMapping UNSIGNED64 RW 0010009000066411 Offset 0x0090: 16 bit Ά 
0x6411 / 0x06

X

0x0F ObjectMapping UNSIGNED64 RW 001000A000076411 Offset 0x00A0: 16 bit Ά 
0x6411 / 0x07

X

0x10 ObjectMapping UNSIGNED64 RW 001000B000086411 Offset 0x00B0: 16 bit Ά 
0x6411 / 0x08

X

0x11 ObjectMapping UNSIGNED64 RW 001000C000096411 Offset 0x00C0: 16 bit Ά 
0x6411 / 0x09

X

0x12 ObjectMapping UNSIGNED64 RW 001000D0000A6411 Offset 0x00D0: 16 bit Ά 
0x6411 / 0x0A

X

0x13 ObjectMapping UNSIGNED64 RW 001000E0000B6411 Offset 0x00E0: 16 bit Ά 
0x6411 / 0x0B

X

0x14 ObjectMapping UNSIGNED64 RW 001000F0000C6411 Offset 0x00F0: 16 bit Ά 
0x6411 / 0x0C

X

0x15ẽ...ẽ0xFE ObjectMapping UNSIGNED64 RW 0 No mapping deþned X

0x1601ặ... 
0x1603

PDO_RxMappParam_xxh_AU64
0x00 NumberOfEntries UNSIGNED8 RW 0 X
0x01ẽ...ẽ0xFE ObjectMapping UNSIGNED64 RW 0 X

0x1800 PDO_TxCommParam_00h_REC

0x00 NumberOfEntries UNSIGNED8 CONST 2

0x01 NodeID_U8 UNSIGNED8 RW 0 X

0x02 MappingVersion_U8 UNSIGNED8 RW 0 X

0x1A00 PDO_TxMappParam_00h_Au64

0x00 NumberOfEntries UNSIGNED8 RW 20 Standard Tx Mapping 
(DS401)

X

0x01 ObjectMapping UNSIGNED64 RW 0008000000016000 0x6000 / 0x01: 8 bit Ά 
Offset 0x0000

X

0x02 ObjectMapping UNSIGNED64 RW 0008000800026000 0x6000 / 0x02: 8 bit Ά 
Offset 0x0008

X

0x03 ObjectMapping UNSIGNED64 RW 0008001000036000 0x6000 / 0x03: 8 bit Ά 
Offset 0x0010

X

0x04 ObjectMapping UNSIGNED64 RW 0008001800046000 0x6000 / 0x04: 8 bit Ά 
Offset 0x0018

X

0x05 ObjectMapping UNSIGNED64 RW 0008002000056000 0x6000 / 0x05: 8 bit Ά 
Offset 0x0020

X

0x06 ObjectMapping UNSIGNED64 RW 0008002800066000 0x6000 / 0x06: 8 bit Ά 
Offset 0x0028

X
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0x07 ObjectMapping UNSIGNED64 RW 0008003000076000 0x6000 / 0x07: 8 bit Ά 
Offset 0x0030

X

0x08 ObjectMapping UNSIGNED64 RW 0008003800086000 0x6000 / 0x08: 8 bit Ά 
Offset 0x0038

X

0x09 ObjectMapping UNSIGNED64 RW 0010004000016401 0x6401 / 0x01: 16 bit Ά 
Offset 0x0040

X

0x0A ObjectMapping UNSIGNED64 RW 0010005000026401 0x6401 / 0x02: 16 bit Ά 
Offset 0x0050

X

0x0B ObjectMapping UNSIGNED64 RW 0010006000036401 0x6401 / 0x03: 16 bit Ά 
Offset 0x0060

X

0x0C ObjectMapping UNSIGNED64 RW 0010007000046401 0x6401 / 0x04: 16 bit Ά 
Offset 0x0070

X

0x0D ObjectMapping UNSIGNED64 RW 0010008000056401 0x6401 / 0x05: 16 bit Ά 
Offset 0x0080

X

0x0E ObjectMapping UNSIGNED64 RW 0010009000066401 0x6401 / 0x06: 16 bit Ά 
Offset 0x0090

X

0x0F ObjectMapping UNSIGNED64 RW 001000A000076401 0x6401 / 0x07: 16 bit Ά 
Offset 0x00A0

X

0x10 ObjectMapping UNSIGNED64 RW 001000B000086401 0x6401 / 0x08: 16 bit Ά 
Offset 0x00B0

X

0x11 ObjectMapping UNSIGNED64 RW 001000C000096401 0x6401 / 0x09: 16 bit Ά 
Offset 0x00C0

X

0x12 ObjectMapping UNSIGNED64 RW 001000D0000A6401 0x6401 / 0x0A: 16 bit Ά 
Offset 0x00D0

X

0x13 ObjectMapping UNSIGNED64 RW 001000E0000B6401 0x6401 / 0x0B: 16 bit Ά 
Offset 0x00E0

X

0x14 ObjectMapping UNSIGNED64 RW 001000F0000C6401 0x6401 / 0x0C: 16 bit Ά 
Offset 0x00F0

X

0x15ẽ...ẽ0xFE ObjectMapping UNSIGNED64 RW 0 no mapping deþned X

0x1C0B DLL_CNLossSoC_REC

0x00 NumberOfEntries UNSIGNED8 CONST 3

0x01 CumulativeCnt_U32 UNSIGNED32 RW 0

0x02 ThresholdCnt_U32 UNSIGNED32 RO 0

0x03 Threshold_U32 UNSIGNED32 RW 15 X

0x1C0D DLL_CNLossPReq_REC

0x00 NumberOfEntries UNSIGNED8 CONST 3

0x01 CumulativeCnt_U32 UNSIGNED32 RW 0

0x02 ThresholdCnt_U32 UNSIGNED32 RO 0

0x03 Threshold_U32 UNSIGNED32 RW 15 X

0x1C0F DLL_CNCRCError_REC

0x00 NumberOfEntries UNSIGNED8 CONST 3

0x01 CumulativeCnt_U32 UNSIGNED32 RW 0

0x02 ThresholdCnt_U32 UNSIGNED32 RO 0

0x03 Threshold_U32 UNSIGNED32 RW 15 X
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0x1C14 DLL_LossOfSoCTolarance_U32 UNSIGNED32 RW 100000 X

0x1E40 NWL_IpAddrTable_0h_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 5

0x01 IfIndex_U16 UNSIGNED16 RO 1

0x02 Addr_IPAD UNSIGNED32 RO 192.168.100.x x =  Node-ID

0x03 NetMask_IPAD UNSIGNED32 RO 255.255.255.0

0x04 ReasmMaxSize_U16 UNSIGNED16 RO 5000 not supported

0x05 DefaultGateway_IPAD UNSIGNED32 RW 192.168.100.254 X

0x1E4A NWL_IpGroup_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 3

0x01 Forwarding_BOOL BOOLEAN RW False not supported X

0x02 DefaultTTL_U16 UNSIGNED16 RW 64 not supported X

0x03 ForwardDatagrams_U32 UNSIGNED32 RO 0

0x1F50 PDL_DownloadProgData_ADOM ARRAY DOMAIN

0x00 NumberOfEntries UNSIGNED8 CONST 1

0x01 Program DOMAIN WO Firmware bus coupler

0x1F51 PDL_ProgCtrl_AU8 ARRAY UNSIGNED8

0x00 NumberOfEntries UNSIGNED8 CONT 1

0x01 ProgCtrl UNSIGNED8 RW 1 Only value "1" allowed

0x1F52 PDL_LocVerApplSw_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 2

0x01 ApplSwDate_U32 UNSIGNED32 RW 0

0x02 ApplSwTime_U32 UNSIGNED32 RW 0

0x1F81 NMT_NodeAssignment_AU32 ARRAY UN-
SIGNED32

X

0x00 NumberOfEntries UNSIGNED8 RW 254 X

0x01ẽ...ẽ0xFE NodeAssignment UNSIGNED32 RW 0 X

0x1F82 NMT_FeatureFlags_U32 UNSIGNED32 CONST 0x50267

0x1F83 NMT_EPLVersion_U8 UNSIGNED8 CONST 0x20

0x1F8C NMT_CurrNMTState_U8 UNSIGNED8 RO

0x1F8D NMT_PResPayloadLimitList_AU16 ARRAY UN-
SIGNED16

X

0x00 NumberOfEntries UNSIGNED8 CONST 254 X

0x01ẽ...ẽ0xFE PResPayloadLimit UNSIGNED16 RW 0 X

0x1F93 NMT_EPLNodeID_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 2

0x01 NodeID_U8 UNSIGNED8 RO 1ẽ...ẽ239

0x02 NodeIDByHW_BOOL BOOLEAN RO TRUE

0x1F98 NMT_CycleTiming_REC RECORD

0x00 NumberOfEntries UNSIGNED8 CONST 14

0x01 IsochrTxMaxPayload_U16 UNSIGNED16 RO 1490

0x02 IsochrRxMaxPayload_U16 UNSIGNED16 RO 1490
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0x03 PResMaxLatency_U32 UNSIGNED32 CONST 2000

0x04 PReqActPayload_U16 UNSIGNED16 RW 256 X

0x05 PResActPayload_U16 UNSIGNED16 RW 256 X

0x06 ASndMaxLatency_U32 UNSIGNED32 CONST 2000

0x07 MultipleCycleCnt_U8 UNSIGNED8 RW 0 X

0x08 AsyncMTUSize_U16 UNSIGNED16 RW 300 X

0x09 Prescaler_U16 UNSIGNED16 RW 2 X

0x0A PResMode_U8 UNSIGNED8 RO 0

0x0B PResTimeFirst_U32 UNSIGNED32 RO 0

0x0C PResTimeSecond_U32 UNSIGNED32 RO 0

0x0D SyncMNDelayFirst_U32 UNSIGNED32 RO 0

0x0E SyncDelaySecond_U32 UNSIGNED32 RO 0

0x1F99 NMT_CNBasicEthernetTimeout_U32 UNSIGNED32 RW 5000000 X

0x1F9A NMT_HostName_VSTR VISIBLE STRING RW X

0x1F9B NMT_MultiplCycleAssign_AU8 ARRAY UNSIGNED8 X

0x00 NumberOfEntries UNSIGNED8 CONST 254 X

0x01ẽ...ẽ0xFE CycleNo UNSIGNED8 RW 0 X

0x1F9E NMT_ResetCmd_U8 UNSIGNED8 RW 0xFF

0x2000 Coupler Information ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 3

0x01 Hardware Version VISIBLE_STRING RO xx.xx.xx

0x02 Software Version VISIBLE_STRING RO xx.xx.xx

0x03 Serial Number VISIBLE_STRING RO

0x2001 Couper Parameter ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 4

0x01 Output behaviour þeld bus error UNSIGNED8 RW

0x02 Module behaviour on hot swap UNSIGNED8 RW

0x03 Data format UNSIGNED8 RW

0x04 Force Lock UNSIGNED8 RW

0x2002 Coupler Error Counter ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 14

0x01 Expected Length Error Counter UNSIGNED16 RO

0x02 Time Out Error Counter UNSIGNED16 RO

0x03 Stop Bit Error UNSIGNED16 RO

0x04 FCS Error Counter UNSIGNED16 RO

0x05 Telegram Length Error Counter UNSIGNED16 RO

0x06 Telegram Type Error Counter UNSIGNED16 RO

0x07 Alarm Retry Error Counter UNSIGNED16 RO

0x08 Bus Idle Time Error Counter UNSIGNED16 RO

0x09 Wrong Address Error Counter UNSIGNED16 RO

0x0A One Tel Retry Counter UNSIGNED16 RO
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0x0B Two Tel Retries Counter UNSIGNED16 RO

0x0C Three Or More Retries Counter UNSIGNED16 RO

0x0D Telegram Valid Counter UNSIGNED16 RO

0x0E Slio Master Load Counter UNSIGNED16 RO

0x2003 Coupler Status Word UNSIGNED16 RO

0x2004 CPU Temperature INTEGER8 RO

0x2005 Module Reference List ARRAY X

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module ID UNSIGNED16 RW X

0x2006 Module List ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module ID UNSIGNED16 RO

0x2007 NMT_ChildIdentData

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 NMT_ChildIdentData_ADOM DOMAIN RO

0x3000 Module Info - Type ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3001 Module Info - Name ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3002 Module Info - Order Number ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3003 Module Info - Serial Number ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3004 Module Info - ID ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3005 Module Info - Hardware Version ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3006 Module Info - Software Version ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO

0x3007 Module Info - MX Version ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module VISIBLE_STRING RO
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0x31xx Module Parameter xx X
xxặ=ặ 
0x00ẽ...ẽ 
0x3F

0x00 NumberOfEntries UNSIGNED8 RO 254
0x01ẽ...ẽ0x40 Module SIGNED32 RW X

0x40xx Module process data input byte xx
xxặ=ặ 
0x00ẽ... 
0x3F

0x00 NumberOfEntries UNSIGNED8 RO 64
0x01ẽ...ẽ0x40 Module UNSIGNED8

0x41xx Module process data input word xx
xx = 
0x00ẽ...ẽ
0x1F

0x00 NumberOfEntries UNSIGNED8 RO 64
0x01ẽ...ẽ0x40 Module UNSIGNED16

0x42xx Module process data input dword xx

xx = 
0x00ẽ...ẽ
0x0F

0x00 NumberOfEntries UNSIGNED8 RO 64
0x01ẽ...ẽ0x40 Module UNSIGNED32

0x43xx Module process data output byte xx
xx = 
0x00ẽ...ẽ
0x3F

0x00 NumberOfEntries UNSIGNED8 WO 64
0x01ẽ...ẽ0x40 Module UNSIGNED8

0x44xx Module process data output word xx
xx = 
0x00ẽ...ẽ
0x1F

0x00 NumberOfEntries UNSIGNED8 WO 64
0x01ẽ...ẽ0x40 Module UNSIGNED16

0x45xx Module process data output dword xx
xx = 
0x00ẽ...ẽ
0x0F

0x00 NumberOfEntries UNSIGNED8 WO 64
0x01ẽ...ẽ0x40 Module UNSIGNED32

0x4600 Module process data InputImages

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 InputImage DOMAIN RO

0x4700 Module process data OutputImages

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 OutputImage DOMAIN WO

0x5000 Module diagnostic messages ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module OCTET STRING RO

0x5001 Module process messages ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 64

0x01ẽ...ẽ0x40 Module OCTET STRING RO

0x5002 Module diagnostic alarm info ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 8

0x01 Module 1-8 diagnostic alarm info UNSIGNED8 RO

0x02 Module 9-16 diagnostic alarm info UNSIGNED8 RO

0x03 Module 17-24 diagnostic alarm info UNSIGNED8 RO
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0x04 Module 25-32 diagnostic alarm info UNSIGNED8 RO

0x05 Module 33-40 diagnostic alarm info UNSIGNED8 RO

0x06 Module 41-48 diagnostic alarm info UNSIGNED8 RO

0x07 Module 49-56 diagnostic alarm info UNSIGNED8 RO

0x08 Module 57-64 diagnostic alarm info UNSIGNED8 RO

0x5003 Module process alarm info ARRAY

0x00 NumberOfEntries UNSIGNED8 RO 8

0x01 Module 1-8 process alarm info UNSIGNED8 RO

0x02 Module 9-16 process alarm info UNSIGNED8 RO

0x03 Module 17-24 process alarm info UNSIGNED8 RO

0x04 Module 25-32 process alarm info UNSIGNED8 RO

0x05 Module 33-40 process alarm info UNSIGNED8 RO

0x06 Module 41-48 process alarm info UNSIGNED8 RO

0x07 Module 49-56 process alarm info UNSIGNED8 RO

0x08 Module 57-64 process alarm info UNSIGNED8 RO

0x6000 DigitalInput8bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalInput UNSIGNED8

0x6100 DigitalInput16bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalInput UNSIGNED16

0x6120 DigitalInput32bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalInput UNSIGNED32

0x6200 DigitalOutput8bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalOutput UNSIGNED8

0x6300 DigitalOutput16bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalOutput UNSIGNED16

0x6320 DigitalOutput32bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE DigitalOutput UNSIGNED32

0x6401 AnalogueInput16Bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE AnalogueInput SIGNED16

0x6411 AnalogueOutput16Bit

0x00 NumberOfEntries UNSIGNED8 RO 254

0x01ẽ...ẽ0xFE AnalogueOutput SIGNED16
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Coupler-dependent data width of I/O modules UR20-FBC-PL

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1334890000 UR20-FBC-CAN — 47 — —
1315170000 UR20-4DI-P 2 47 1 —
2009360000 UR20-4DI-P-3W 2 47 1 —
1315180000 UR20-8DI-P-2W 2 47 1 —
1394400000 UR20-8DI-P-3W 2 47 1 —
1315190000 UR20-8DI-P-3W-HD 2 47 1 —
1315200000 UR20-16DI-P 2 47 2 —
1315210000 UR20-16DI-P-PLC-INT 2 47 2 —
1315350000 UR20-4DI-N 2 47 1 —
1315370000 UR20-8DI-N-3W 2 47 1 —
1315390000 UR20-16DI-N 2 47 2 —
1315400000 UR20-16DI-N-PLC-INT 2 47 2 —
1550070000 UR20-4DI-2W-230V-AC 2 47 1 —
2457240000 UR20-8DI-ISO-2W 2 47 1 —
1315220000 UR20-4DO-P 2 47 — 1
1315230000 UR20-4DO-P-2A 2 47 — 1
1394420000 UR20-4DO-PN-2A 2 47 — 1
1315240000 UR20-8DO-P 2 47 — 1
1509830000 UR20-8DO-P-2W-HD 2 47 — 1
1315250000 UR20-16DO-P 2 47 — 2
1315270000 UR20-16DO-P-PLC-INT 2 47 — 2
1315410000 UR20-4DO-N 2 47 — 1
1315420000 UR20-4DO-N-2A 2 47 — 1
1315430000 UR20-8DO-N 2 47 — 1
1315440000 UR20-16DO-N 2 47 — 2
1315450000 UR20-16DO-N-PLC-INT 2 47 — 2
2457250000 UR20-4DO-ISO-4A 2 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 2 47 1 1
1315540000 UR20-4RO-SSR-255 2 47 — 1
1315550000 UR20-4RO-CO-255 2 47 — 1
1315600000 UR20-2PWM-PN-0.5A 2 47 4 12
1315610000 UR20-2PWM-PN-2A 2 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 2 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 2 47 16 16
2705620000 UR20-2AI-UI-16 2 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 2 47 4 —
1315620000 UR20-4AI-UI-16 2 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 2 47 8 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 2 47 8 —
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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Coupler-dependent data width of I/O modules UR20-FBC-PL

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2544660000 UR20-4AI-UI-DIF-32-DIAG 2 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 2 47 8 —
1506920000 UR20-4AI-UI-16-HD 2 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 2 47 8 —
1394390000 UR20-4AI-UI-12 2 47 8 —
1315650000 UR20-8AI-I-16-HD 2 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 2 47 16 —
1315670000 UR20-8AI-I-PLC-INT 2 47 16 —
1315700000 UR20-4AI-RTD-DIAG 2 47 8 —
2456540000 UR20-4AI-RTD-HP-DIAG 2 47 8 —
1315710000 UR20-4AI-TC-DIAG 2 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 2 47 8 —
2555940000 UR20-8AI-RTD-DIAG-2W 2 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 2 47 16 16
2007420000 UR20-3EM-230V-AC 2 47 16 16
2705630000 UR20-2AO-UI-16 2 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 2 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 2 47 — 4
1315680000 UR20-4AO-UI-16 2 47 — 8
2453880000 UR20-4AO-UI-16-M 2 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 2 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 2 47 — 8
1510690000 UR20-4AO-UI-16-HD 2 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 2 47 — 8
1315570000 UR20-1CNT-100-1DO 2 47 12 10
1315590000 UR20-2CNT-100 2 47 12 12
1315580000 UR20-1CNT-500 2 47 8 10
1508080000 UR20-2FCNT-100 2 47 20 12
1508090000 UR20-1SSI 2 47 6 0
1315750000 UR20-1COM-232-485-422 2 47 16 16
2826800000 UR20-1COM-232-485-422-V2 2 47 16 16
2007430000 UR20-1COM-SAI-PRO 2 47 — —
2489840000 UR20-1COM-CANOPEN 2 47 0-128 0-128
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1335030000 UR20-PF-O-1DI-SIL 2 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 2 47 4 —
1335050000 UR20-PF-O-2DI-SIL 2 47 4 —
max. data (in Byte) max. 1500 asynchronous data per telegramm 1490 1490
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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5.10 Fieldbus coupler IECŀ61162-450

The UR20-FBC-IEC61162-450 þeldbus coupler is an 
Ethernet participant according to IECŀ61162-450. As a head 
module of the u-remote system bus the coupler supports up 
to 64 active modules (see list of supported modules at the 
end of the chapter). 
The two Ethernet ports form an unmanaged 2-port switch 
that supports a line network structure. In combination with 
one or more UR20-1COM-232-485-422 serial communica-
tion modules, the coupler can be used as an SNGF device 
according to IECŀ61162-450. The coupler packs IECŀ61162-
1/NMEAŀ0183 sentences, which are sent from a connected 
device via the serial line to a serial communication module, 
into IECŀ61162-450 datagrams and vice versa. 
In addition the coupler can map digitial or analogue input 
values onto IECŀ61162-1/NMEAŀ0183 sentences and distrib-
ute them via the ethernet based IECŀ61162-450 network. 
IEC 61162-450 datagrams with IEC 61162-1/NMEA 0183 
sentence can also be received and interpreted in such a way 
that digital and analogue outputs can be switched.
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-IEC61162-450 (Order No. 2661310000), 

Status indicators

PWR

SF

BF

MT

61162-450

1

2

3

4

1

2

3

4

L/A X1
L/A X2

3

4

X1

X2

LED status indicators UR20-FBC-IEC61162-450, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus or coupler 
parameter òConnected to þeldbusó is set to òOffó
Red ÿashing: Conþguration error or error in the 
parameter set, or þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

L/A X1 Connection/active Green / Yellow1): Connection established between 
port X1 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port X1

L/A X2 Connection/active Green / Yellow1): Connection established between 
port X2 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port X2

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s
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PWR

SF

BF

MT

L/A X1

L/A X2

Service
X3

61162-450

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-IEC61162-450, troubleshooting see Chapterŀ12

TD+ 1
TD– 2
RD+ 3
RD– 6

TD+ 1
TD– 2
RX+ 3
RX– 6

X1

X2

24VDC OUT
24VDC OUT
GND OUT
GND OUT

24VDC IN
24VDC IN
GND IN
GND IN

61162-450

Connection diagram UR20-FBC-IEC61162-450 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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UIN

UOUT

System 
bus
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UIN

UOUT

µC8x

RJ45

USB

RJ45

DC

DC

System 
bus

UIN

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

Block diagram UR20-FBC-IEC61162-450
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Technical data UR20-FBC-IEC61162-450 (Order No. 2661310000)

System data

Connection 2 x RJ-45

Fieldbus protocol IECŀ61162-450

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus 10ŀMbps/100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system and inputs 24ŀVŀDC +20ẽ% / -15ẽ%

Supply voltage for outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 112ŀmA

Temperature data1)

Operation horizontal installation -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)
vertical installation -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 223 g

Standards
Product standard IEC 61131-2

Protocol standard IEC 61162-450

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!

The coupler provides only one alarm (process or 
diagnostic alarm) for each connected module at 
a time. Subsequent alarms of this module cannot 
be displayed until a pending alarm has been ac-
knowledged. In the event that a pending alarm is 
not acknowledged in time the subsequent alarms 
will not be registered. 

In addition to the coupler parameters the 
UR20-FBC-IEC61162-450 coupler provides mod-
ule parameters for the connected modules (see 
table module parameters). All parameters can be 
set using the web server.
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Overview of the editable parameters UR20-FBC-IEC61162-450

Parameter Optional values Default
Connection to þeldbus1) On / Off Off
Auto connect to þeldbus after reset1) On / Off Off
Multicast loopback1) On / Off Off
IP address 4 numbers between 0 and 255 192.168.0.222
Subnet mask 4 numbers between 0 and 255 255.255.255.0
Gateway 4 numbers between 0 and 255 192.168.0.1
IP conþguration1) Static / DHCP / BootP / DHCP and Static DHCP and Static
DHCP timeout Waiting time, 1 to 1000ŀs 30
IP address USB port2) 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 192.168.5.202 192.168.1.202
Web server via Ethernet2) Enabled / Disabled Enabled
HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent 

operation
Talker Identiþer Mnemonic (used in SFI) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI

PP

System Function ID (SFI) Number, 1 to 9999 9999
Instance number for redundancy Number, 0 to 9 0
Transmission Group (TX) MISC, TGTD, SATD, NAVD, VDRD, RCOM, TIME, PROP, USR1, USR2, USR3, USR4, USR5, 

USR6, USR7, USR8, BAM1, BAM2, CAM1, CAM2, NETA, PGP1, PGP2, PGP3, PGP4, 
PGB1, PGB2, PGB3, PGB4,  NONE

NONE

Talker Identiþer Mnemonic  (used in Destination SFI 1) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 
GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 1 (used in TAG) Number, 1 to 9999 9999
Talker Identiþer Mnemonic  (used in Destination SFI 2) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 2 (used in TAG) Number, 1 to 9999 9999
Talker Identiþer Mnemonic  (used in Destination SFI 3) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 3 (used in TAG) Number, 1 to 9999 9999
Cycle time Time value, 0 to 255 * 1s 0
Send coupler status cyclically1) On / Off Off
Send coupler status on change1) On / Off Off
Ignore þeldbus linkdown1) On / Off Off
Process alarms Enabled / Disabled Disabled
Diagnostic alarms1) Enabled / Disabled Disabled
Output behaviour on þeldbus error1) All outputs off / Enable substitute value /Hold last value All outputs off
Module behaviour on hot swap Continue data exchange / Behaviour like þeldbus error Continue data exchange
Lock force mode Force mode unlocked / Force mode locked Force mode unlocked

1) See description below; 2) Change requires restart of the coupler.
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Overview of the editable module parameters UR20-FBC-IEC61162-450

Parameter Optional values Default
Talker Identiþer Mnemonic (used in SFI) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI

PP

System Function ID (SFI) Number, 1 to 9999 9999
Instance number for redundancy Number, 0 to 9 0
Transmission Group (TX) MISC, TGTD, SATD, NAVD, VDRD, RCOM, TIME, PROP, USR1, USR2, USR3, USR4, USR5, 

USR6, USR7, USR8, BAM1, BAM2, CAM1, CAM2, NETA, PGP1, PGP2, PGP3, PGP4, 
PGB1, PGB2, PGB3, PGB4,  NONE

NONE

Talker Identiþer Mnemonic  (used in Destination SFI 1) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 
GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 1 (used in TAG) Number, 1 to 9999 9999
Talker Identiþer Mnemonic  (used in Destination SFI 2) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 2 (used in TAG) Number, 1 to 9999 9999
Talker Identiþer Mnemonic  (used in Destination SFI 3) AG, AP, AI, BI, BN, CA, CD, CR, CS, CT, CV, CX, DF, DU, EC, EI, EL, EP, ER, FD, FE, FR, FS, 

GA, GB, GI, GL, GP, GQ, GN, HC, HE, HF, HN, HD, HS, IC, II, IN, LC, ND, NL, PP, RA, RC, SD, 
SG, SI, SN, SS, TI, UP, U0, U1, U2, U3, U4, U5, U6, U7, U8, U9, VD, VM, VW, VR, WD, 
WL, YX, ZA, ZC, ZQ, ZV, WI, NONE

NONE

Destination SFI 3 (used in TAG) Number, 1 to 9999 9999
Cycle time1) Time value, 0 to 255 * 1s 0
Enable reception On / Off Off
Transmission Group 1 (RX) MISC, TGTD, SATD, NAVD, VDRD, RCOM, TIME, PROP, USR1, USR2, USR3, USR4, USR5, 

USR6, USR7, USR8, BAM1, BAM2, CAM1, CAM2, NETA, PGP1, PGP2, PGP3, PGP4, 
PGB1, PGB2, PGB3, PGB4,  NONE

NONE

Transmission Group 2 (RX) MISC, TGTD, SATD, NAVD, VDRD, RCOM, TIME, PROP, USR1, USR2, USR3, USR4, USR5, 
USR6, USR7, USR8, BAM1, BAM2, CAM1, CAM2, NETA, PGP1, PGP2, PGP3, PGP4, 
PGB1, PGB2, PGB3, PGB4,  NONE

NONE

Transmission Group 3 (RX) MISC, TGTD, SATD, NAVD, VDRD, RCOM, TIME, PROP, USR1, USR2, USR3, USR4, USR5, 
USR6, USR7, USR8, BAM1, BAM2, CAM1, CAM2, NETA, PGP1, PGP2, PGP3, PGP4, 
PGB1, PGB2, PGB3, PGB4,  NONE

NONE

1) with input modules only
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ăConnected with þeldbusò and ăAuto connect to þeldbus 
after reset“ parameters
The default setting for both parameters is „Off“. With each 
power-up of the coupler the òConnected with þeldbusó 
paramter is automatically set to “Off” so that there is no 
IEC-61162.450-related functionality. Only if the “Auto con-
nect to þeldubs after resetó parameter is set to òOnó the 
òConnected to þeldbusó parameter will be set to òOnó after 
power-up and thus the IEC-61162.450-related functionality 
will be activated.

If the òAuto connect to þeldubs after resetó parameter is set 
to òOffó, the òConnection to þeldbusó parameter will remain 
“Off” even after power-up until an administrator manually 
sets it to “On”. 

„Multicast loopback“ parameter
If Multicast loopback is switched on, multicast packets are 
looped back if the coupler receives and transmits on the 
same multicast group (or several). This allows direct commu-
nication from module to module if one module is conþgured 
to listen to sentences in a particular transmission group and 
another module is conþgured to send sentences in the same 
transmission group.  

The Multicast loopback is stopped in case of a þeldbus error.

òIP conþgurationó parameter
The web server can be used to deþne whether a static IP 
address shall be used or the address shall be assigned auto-
matically (DHCP/BootP). 
The coupler will by default send a DHCP discover þrst. If no 
assigment by a DHCP server follows during the parameter-
ised waiting time, the static IP address 192.168.0.222 will 
be set.

„Diagnostic alarms“ parameter
If this parameter is deactivated, diagnostic alarms of mod-
ules are automatically acknowledged by the coupler and no 
diagnostic alarm sentences (PWEIDIAG) are sent. 

If this parameter is activated, diagnostic alarms are not au-
tomatically acknowledged by the coupler, but must be ex-
plicitly conþrmed. As long as there is at least one diagnostic 
alarm that has not yet been conþrmed, the SF LED on the 
coupler lights red. In addition, the presence of at least one 
diagnostic message is displayed in the coupler view on the 
web server. Bit 0 is set in the coupler status and the status 
ÿag in the HBT sentence changes from òAó to òVó. If the 
module for which the diagnostic alarm is present is param-
eterised accordingly, a diagnostic alarm sentence is sent. 
For this, at least a valid (source) SFI and a valid transmission 
group (TX) must be parameterised for the transmission direc-
tion for the module. In order to be able to receive acknowl-

edgements, the module must be parameterised in such a 
way that at least one transmission group is available for the 
reception direction and the module parameter “Reception 
enabled” must be set to “On”. Otherwise the module cannot 
receive any acknowledgements and the coupler will not drop 
the diagnostic alarm for this module. 

The following table shows the effects of different parameter 
settings and hardware situations for the automatic acknowl-
edgement of diagnostic alarms and the transmission of diag-
nostic alarm sentences.

Coupler parameter

Link Mod ResultDiag-
nostic 
alarms

Connected 
to fieldbus

Ignore 
fieldbus 

linkdown
Disabled ð ð ð ð Diagnostic alarm is auto-

matically acknowledged, no 
display, no diagnostic alarm 
sentences is generated

ð Off ð ð ð
ð ð Off o ð

Enabled On ð x o Diagnostic alarm is displayed 
(LEDs, web server) and saved, 
but no diagnostic alarm 
sentences is generated

Enabled On On ð o

Enabled On ð x x Diagnostic alarm is displayed 
(LEDs, web server) and saved, 
a diagnostic alarm sentences 
is generated

Enabled On
On

ð x

x: appropriate, o: not appropriate, ð: no matter
Link: physical connection excisting at least with one port 
Mod: module parametrised for sending

The coupler stores only one diagnostic alarm for each mod-
ule. Only when the current diagnostic alarm is conþrmed 
the coupler will continue with the next diagnostic alarm for 
this module. If only one diagnostic alarm was present in the 
module and is acknowledged, the module returns to normal 
behavior. As soon as all diagnostic alarms of all modules 
have been acknowledged, the coupler also returns to normal 
behavior.

If a diagnostic alarm of a module is acknowledged and there 
are no further diagnoses for this module, the module sends a 
diagnostic alarm sentence which indicates that there are no 
further diagnoses.
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„Send coupler status cyclically“ parameter
If this parameter is activated, the coupler sends a PWEIHBT 
sentence in addition to the HBT sentence (heartbeat sen-
tence), which gives more information about the status of the 
station than the HBT sentence. The PWEIHBT sentence has 
the following syntax:  

$PWEIHBT,i,cs,s*hh
i:  Parameterised cycle time in seconds. The cycle time 

is the same as for HBT sentences. 
cs:  Value of the coupler status as ASCII/string represen-

tation. Example: If there is an error in the power sup-
ply for outputs, the cs þeld contains the character 
string “8192” (see coupler status table). 

s:  Sequence number. The sequence number is a value 
between 0 and 9 and is incremented by 1 with each 
sentence. After the value 9 has been reached, the 
sequence number is reset to 0. The sequence num-
ber is the same as for HBT sentences. 

„Send coupler status on change“ parameter
If this parameter is activated, the coupler sends a PWEICSCH 
sentence as soon as the coupler status changes (CSCH: Cou-
pler Status Changed). This parameter can be set alternatively 
or in addition to the “Send coupler status cyclically” parame-
ter. The PWEICSCH sentence has the following syntax:  

$PWEICSCH,cs,message*hh
cs:  Value of the coupler status as ASCII/string represen-

tation. Example: If there is an error in the power sup-
ply for outputs, the cs þeld contains the character 
string “8192” (see coupler status table). 

message:  The message provides the same information as the 
cs þeld, but in a more readable form. Example: If 
there is an error in the power supply for outputs, the 
message þeld contains the character string òVoltage 
UOUT error”. If more than one bit is set in the cou-
pler status, the message þeld contains the character 
string “Multiple status bits set”. If the coupler status 
changes from a value not equal to 0 (at least one 
status bit set) to the value 0 (no status bit set), the 
message þeld contains the character string òStatus is 
ok”. 

ăIgnore þeldbus linkdownò parameter
If this parameter is set to “On”, the absence of a physical 
connection at both Ethernet ports (þeldbus linkdown) is not 
considered a þeldbus error. Thus the parameter òOutput be-
havior on þeldbus erroró is not used in case of a þeldbus link-
down. Communication with the modules on the systembus 
continues normally. If the òMulticast loopbackó parameter is 
also set to “On”, modules can continue to communicate with 
each other. 

òOutput behaviour on þeldbus erroró parameter
The absence of a physical connection at both Ethernet ports 
(þeldbus linkdown) is detected as a þeldbus error. A þeldbus 
error is also detected if the òConnected to þeldbusó parame-
ter is set to “Off”

If a þeldbus error occurs, communication with the modules 
is interrupted. This also affects a parameterised Multicast 
loopback. 

Via the parameter òIgnore þeldbus linkdownó the coupler can 
be parameterised in such a way that the absence of a physi-
cal connection at both Ethernet ports is not considered a 
þeldbus error (see òIgnore þeldbus linkdownó parameter).

Diagnostic alarm PWEIDIAG
With appropriate parameterisation, a module sends diagnos-
tic alarm sentences. The PWEIDIAG senctence for displaying 
diagnostic alarms has the following syntax (DIAG: Diagno-
sis):

$PWEIDIAG,e,message*hh
e  The error code is the ASCII/string representation of 

the error indicator byte as documented in the de-
scription of the respective module (example for the  
UR20-4AI-UI-16-DIAG module): 

Diagnostic data UR20-4AI-UI-16-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

 
Example: If the module has an error in the supply 
voltage, the error code used in the sentence is the 
character string “32”.  
If there is more than one error, more than one bit is 
set and the value of the error code is set according-
ly. Example: If a module has an error in the supply 
voltage and there is also a channel error, the value 
of the error code is the character string “40”.

message  The message provides the same information as the 
error code, but in a more readable form. Example: If 
a module has an error in the supply voltage, the mes-
sage þeld contains the string òPower supply fault”.  
If more than one error condition is present and more 
than one bit is set in the error indicator byte, the 
message þeld contains the string òMultiple errors”. If 
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there are no more diagnostic sentence in the mod-
ule, the error code is “0” and the character string 
“No error” is used. This is the case if the last active 
diagnostic sentence was acknowledged.

Diagnostic alarm conþrmation PWEIDIAK
Diagnostic alarms can be conþrmed with the PWEIDIAK 
sentence. The PWEIDIAK sentence for conþrming diagnostic 
alarms has the following syntax (DIAK: Diagnosis Acknowl-
edgement):

$PWEIDIAK,e*hh
e  The error code of the diagnostic alarm to be con-

þrmed. If the error code does not match the error 
code of the current diagnostic alarm, the current di-
agnostic alarm is not acknowledged. The character 
string “255” is a special case and can be used as a 
wildcard to conþrm any diagnostic alarm. 
A diagnostic alarm is always acknowledged on 
the basis of the error code and not on the basis of 
individual error bits. Therefore, the error code in 
the conþrmation sentence must be identical to that 
in the alarm sentence. It is not possible to conþrm 
error states only partially. If, for example, a module 
has a supply voltage error and a channel error, it 
sends a PWEIDIAG sentence with the error code “40”. 
The conþrming PWEIDIAK sentence must also use 
the error code “40”. It is not possible, for example, 
to acknowledge the power supply error þrst with er-
ror code “32” and then the channel error with error 
code “8”. It is also possible to use the wildcard error 
code “255” instead of the exact error code used in 
the PWEIDIAG sentence.

Example for a diagnostic alarm: short-circuit error in the 
UR20-1COM-232-485-422
In this example, a short-circuit error is caused in a 
UR20-1COM-232-485-422 module by temporarily connect-
ing the 24ŀV pin of the module directly to a ground pin. The 
module recognises this error state and if the module and the 
coupler are parameterised as described above, the following 
full sequence is sent.

$PWEIDIAG,32,Power supply fault*27
As soon as this diagnostic alarm is conþrmed by sending a 
PWEIDIAK sentence with the error code “32” or “255” to the 
module, the module sends a new diagnostic alarm:
$PWEIDIAG,53,Multiple errors*1D
This means that the short-circuit has caused several addi-
tional errors, namely a module error (bit 0), an external error 
(bit 2) and a general error (bit 4). 
After conþrmation of this diagnostic alarm by sending a cor-
responding PWEIDIAK sentence with the error code “53” or 
“255” to the module, the module sends a new diagnostic 
alarm:

$PWEIDIAG,21,Multiple errors*18
This means that the power supply error is no longer present, 
but the other error states are still present and must be con-
þrmed again. 
After conþrmation of this diagnostic interrupt by sending a 
corresponding PWEIDIAK sentence with the error code ò21ó 
or “255” to the module, the module sends a last diagnostic 
sentence: 
$PWEIDIAG,0,No error*49
This indicates that there are no more diagnostic alarms for 
this module.

Notes on the use of digital output modules
To control digital outputs, the PWEIDOS sentence was deþned 
with the following syntax:

$PWEIDOS,o,cn,s*hhh 
DOS Digital Output Set
o Operation: clear (0) oder set (1)
cn  Name of the addressed channel as assigned in the 

web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

s  Sequence number with which a command can be 
linked to a response. The sequence number can be 
a number from 1 to 9. Each command should have 
its own number. 

Notes on the use of UR20-4DO-PN-2A
With the UR20-4DO-PN-2A output module, each channel 
can be parameterised either positively (p-switching, sourcing) 
or negatively (n-switching, sinking). Therefore, the module 
needs not only the information whether the respective digital 
output should be switched on or off, but also the information 
whether it should switch positive or negative. 
Two sentences with the following syntax have been deþned 
for the output module UR20-4DO-PN-2A.

$PWEIDOSP,o,cn,s*hh for switching positively
$PWEIDOSN,o,cn,s*hh for switching negatively
DOS Digital Output Set
P, N switching positively (P) or negatively (N) 
o Operation: clear (0) oder set (1)
cn  Name of the addressed channel as assigned in the 

web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

s  Sequence number with which a command can be 
linked to a response. The sequence number can be 
a number from 1 to 9. Each command should have 
its own number. 
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The UR20-4DO-PN-2A does not process the PWEI-
DOS sentence for digital output modules. If a PWEI-
DOS sentence is addressed to a UR20-4DO-PN-2A 
module, the module responds with a PWEINAK 
sentence with the error message “Module does 
not support this sentence”.
To set or clear a digital output on this module, 
either PWEIDOSP or PWEIDOSN must be used. PWEI-
DOSP and PWEIDOSN sentences can be sent in any 
order.
Digital output modules with deþned switch-
ing type such as UR20-4DO-P-2A and 
UR20-4DO-N-2A do not process PWEIDOSP sen-
tences and PWEIDOSN sentences. If a PWEIDOSP 
sentence or a PWEIDOSN sentence is addressed 
to a digital output module, the module responds 
with a PWEINAK sentence with the error message 
“Module does not support this sentence”.
To set or clear a digital output on these modules, 
the PWEIDOS sentence must be used, since the 
switching type is deþned by the module type 
used. 

Notes on the use of analogue output modules
The coupler only supports analogue output mod-
ules with maritime approval (see list of supported 
modules).

With an analogue output module, connected devices can 
be controlled with Ñ5ŀV, Ñ10ŀV, 0ẽ...ẽ5ŀV, 0ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 
2ẽ...ẽ10ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The output range can be 
parameterised channel by channel.
A sentence with the following syntax has been deþned for 
analogue output modules.

$PWEIAOS,v,u,cn,s*hh
AOS Analogue Output Set
v  Value to be output by the module. The value must 

be a valid ÿoating point number, the character ô.õ is 
used as decimal point, e.g. 5.3 or -9.6. If no decimal 
point is required, it can also be omitted, e.g. 10 or 
-3 are also accepted. If the value is below the “Un-
derloadingó value speciþed for the parameterised 
output range, the module responds with a PWEINAK 
sentence with the error message “Underloading 
error”. If the value is above the “Overloading” value 
speciþed for the parameterised output range, the 
module responds with a PWEINAK sentence with the 
error message “Overloading error”.

u  Unit for the value. “V” for volts and “A” for amps are 
accepted. If the unit does not match “V” or “A”, the 

module responds with a PWEINAK sentence with the 
error message “Type/unit not supported”. The unit 
must also match the parameterised output range, 
i.e. if the output range is Ñ5ŀV, Ñ10ŀV, 0ẽ...ẽ5ŀV, 
0ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV or 2ẽ...ẽ10ŀV is parameterised, òVó 
must be used in the unit þeld, and if 0ẽ...ẽ20ŀmA or 
4ẽ...ẽ20ŀmA is parameterised, òAó must be used in the 
unit þeld. If the unit in the unit þeld does not match 
the parameterised output range of the addressed 
channel, the module responds with a PWEINAK sen-
tence with the error message “Wrong channel con-
þguration”.  
Special case: If the output range of the addressed 
channel is parameterised as “deactivated”, the mod-
ule responds with a PWEINAK sentence with the er-
ror message “Channel is disabled”.

Since IECŀ61162 does not support unit preþxes 
such as “milli”, for example, the value “0.001” must 
be set in the value þeld for a current of 1ŀmA and 
the unit þeld must contain the unit òAó.

cn  Name of the addressed channel as assigned in the 
web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

s  Sequence number with which a command can be 
linked to a response. The sequence number can be 
a number from 1 to 9. Each command should have 
its own number. 
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Notes on the use of digital and analogue input modules
The coupler can map connected digital and analogue inputs 
to IECŀ61162-1/NMEA 0183 sentences and distribute them 
via the connected IECŀ61162-450 network. An XDR sen-
tence with the following syntax is used for transducers.

$--XDR,t,v.v,u,cn,t,v.v,u,cn*hh
In general an XDR sentence can contain values from 1 to 
n transducers. With the UR20-FBC-IEC61162-450 coupler 
nẽ=ẽ2.

t  Type of transducerŀX. Type òGó (generic) is used for 
digital inputs. For analogue inputs, type “U” is used 
for voltage or type “I” for current, depending on the 
selected measuring range. If the measuring range 
of an analgoue channel is disabled, type “G” is also 
used.

v.v  Measured data of transducerŀX. With digital inputs, 
the measured data are either “0” or “1”, depend-
ing on the state of the digital input. With analogue 
inputs, this þeld contains the measured value. If an 
analogue channel is disabled, the þeld is empty (null 
þeld).

u  Unit of measurement transducerŀX. With digital 
inputs, this þeld is empty (null þeld). With analogue 
inputs this þeld is eihter òVó for Volts or òAó for 
Amps, depending on the parameterised measure-
ment range. 

cn  Name of the addressed channel as assigned in the 
web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

The òCycle timeó parameter deþnes how often the module 
sends sentences. In order to save communication overhead, 
the values of two transducers respectively two channels are 
transmitted within one XDR sentence. This means the þrst 
XDR sentence contains the values of channel 0 and chan-
nelŀ1, the second XDR sentence contains the values of chan-
nel 2 and 3 and so on. Each XDR sentence is transmitted in 
its own UDP datagram. Datagrams are sent block by block 
in quick succession, depending on network load and avail-
able bandwidth, with typically less than 1ŀms delay between 
datagrams. The cycle time describes the period between the 
XDR sentences for two channels. If the parameter is set to 0, 
the coupler does not send any sentences for this module.

Possible reactions to diagnostic alarm sentences
A PWEIDOS-, PWEIDOSP-, PWEIDOSN- or PWEIAOS sentence is 
answered with a PWEIACK (ACK: acknowledge) in the positive 
case or with a PWEINAK (NAK: negative acknowledge) in the 
negative case. 

A PWEIACK sentence has the following syntax:
$PWEIACK,cn,s,message*hh

cn  Name of the addressed channel as assigned in the 
web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

s  Sequence number with which a command can be 
linked to a response. The sequence number can be 
a number from 1 to 9. Each command should have 
its own number. The coupler does not check wheth-
er the number has been changed, but only copies 
the sequence number speciþed in the command 
into the response so that the sender of a command 
can assign the response accordingly.

message  Satus message, currently only the „OK“ string is 
used.

A PWEINAK sentence has the following syntax:
$PWEINAK,cn,s,message*hh
cn  Name of the addressed channel as assigned in the 

web server, with a maximum of 15 valid characters 
according to IECŀ61162-1. If no name is assigned, it 
is called òChannelŀXó with channel number X.

s  Sequence number with which a command can be 
linked to a response. The sequence number can be 
a number from 1 to 9. Each command should have 
its own number. The coupler does not check wheth-
er the number has been changed, but only copies 
the sequence number speciþed in the command 
into the response so that the sender of a command 
can assign the response accordingly.

message  Message describing the error. There are general 
error messages that are the same for all PWEIX com-
mands, and there are error messages that are used 
only by digital modules or only by analogue mod-
ules (see next section).

General error messages
Checksum error
The checksum of the sentence is incorrect. The coupler does 
not process the sentence any further. The þelds cn and s are 
empty.

Unknown sentence 
The sentence is completely unknown to the coupler. 
A digital or an analogue output module is explicitly ad-
dressed using the target parameter in a TAG block and the 
sentece is not PWEIDOS, PWEIDOSP, PWEIDOSN or PWEIAOS. 
The coupler does not process the sentence any further. The 
þelds cn and s in the PWEINAK sentence are empty. If a known 
sentence is sent to a wrong module, the string „Module does 
not support this sentence“ is used (e.g. a PWEIDOS or PWEIAOS 
sentence adresses a UR20-4DO-PN-2A module that only ac-
cepts PWEIDOSP and PWEIDOSN sentences).
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Syntax error
The checksum of the sentence is correct and the sentence 
is recognised as a known sentence, but the syntax of the 
received sentence is in some way inconsistent with the ex-
pected syntax (e.g. too many or too few þelds, characters in a 
þeld where only numbers are expected, etc.). 

The coupler does not process the sentence any further. The 
þelds cn and s in the PWEINAK sentence are empty.

Module does not support this sentence
The checksum of the sentence is correct and the sentence 
is recognised as a known sentence, also the syntax of the 
sentence is correct but the sentence is addressed to a mod-
ule that does not support this sentence (e.g. a PWEIDOS or 
PWEIAOS sentence addresses a UR20-4DO-PN-2A module, 
that accepts only PWEIDOSP and PWEIDOSN sentences). 
The channel name and the sequence number are copied 
from the received sentence.

Channel not found
The channel name in the received sentence does not match 
any channel name of the addressed module. This error mes-
sage also indicates that all previous checks were successful 
(checksum, syntax, supported by the module).  
The channel name and the sequence number are copied 
from the received sentence.

Internal error
The coupler has an internal error. Please save the service þle 
and send it to Weidm¿ller. The service þle contains informa-
tion that can help with troubleshooting.

Error messages with digital output modules
Unknown operation
Digital output modules only support the operations for set-
ting an output channel to 0 or 1, so the operation þeld must 
use either 0 or 1 (see “o” in the PWEIDOS/PWEIDOSP/PWEIDOSP/
PWEIDOSN sentences above). Otherwise, no operation will be 
performed and a PWEINAK response with this error message 
will be sent. This error message also indicates that all previ-
ous checks were successful (checksum, syntax, supported by 
the module).
The channel name and the sequence number are copied 
from the received sentence. If the operation þeld is empty or 
contains a non-integer value, this is interpreted as a syntax 
error (see above).

Error messages with analogue output modules
Type/unit not supported 
The unit þeld of a PWEIAOS sentence is not “V” or “A”. The 
sentence is not processed any further, the speciþed value is 
not set. 

This error message also indicates that all previous checks 
were successful (checksum, syntax, supported by the mod-
ule). The channel name and the sequence number are cop-
ied from the received sentence.

Channel is disabled
A deactivated channel was addressed with a PWEIAOS sen-
tence to output a given voltage or current value. The sen-
tence is not processed any further and a PWEINAK sentence 
with this error message is sent. 
This error message also indicates that all previous checks 
were successful (checksum, syntax, module supported, type/
unit supported). The channel name and the sequence num-
ber are copied from the received sentence.

Wrong channel conþguration
A channel was addressed with a PWEIAOS sentence to output 
a voltage value, whereas the output range is parameterised 
for current output or vice versa. The sentence is not pro-
cessed any further and a PWEINAK sentence with this error 
message is sent.  
This error message also indicates that all previous checks 
were successful (checksum, syntax, module supported, type/
unit supported). The channel name and the sequence num-
ber are copied from the received sentence.

Overloading error
An analogue channel was addressed with a PWEIAOS 
sentence for the output of a voltage or current value that 
exceeds the overload value of the parameterised measur-
ing range. The sentence is not processed any further and a 
PWEINAK sentence with this error message is sent.

This error message also indicates that all previous checks 
were successful (checksum, syntax, supported by the mod-
ule, type/unit supported, channel conþguration is correct). 
The channel name and the sequence number are copied 
from the received sentence.

Underloading error
An analogue channel was addressed with a PWEIAOS 
sentence for the output of a voltage or current value that 
exceeds the underload value of the parameterised measur-
ing range. The sentence is not processed any further and a 
PWEINAK sentence with this error message is sent.
This error message also indicates that all previous checks 
were successful (checksum, syntax, supported by the mod-
ule, type/unit supported, channel conþguration is correct). 
The channel name and the sequence number are copied 
from the received sentence.
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Coupler status UR20-FBC-IEC61162-450

Bit Name Meaning 
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality.

1 Station pending More than one module as been pulled. In this status, the coupler cannot determine whether one of the discon-
nected modules is plugged back into the correct slot. 

2 Errorbit 2 Reserve bit 2, currently not used 

3 Systembus error Error on system bus. Communcation with the connected modules is disrupted.

4 Errorbit 4 Reserve bit 4, currently not used 

5 Errorbit 5 Reserve bit 5, currently not used 

6 I/O-Conþguration error Differing conþguration. The module list has changed. 

7 Errorbit 7 Reserve bit 7, currently not used  

8 Errorbit 8 Reserve bit 8, currently not used 

9 Errorbit 9 Reserve bit 9, currently not used 

10 Force mode active Force mode was activated via the web server. Forced channels do not exchange data with the master.

11 Errorbit 11 Reserve bit 11, currently not used 

12 Errorbit 12 Reserve bit 12, currently not used 

13 Voltage UOUT error Error in the supply voltage of outputs

14 Voltage UIN error Error in the supply voltage of system and inputs

15 Errorbit 15 Reserve bit 15, currently not used 
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Supported I/O modules
Order No. Module
1315170000 UR20-4DI-P
2009360000 UR20-4DI-P-3W
1315180000 UR20-8DI-P-2W
1394400000 UR20-8DI-P-3W
1315190000 UR20-8DI-P-3W-HD
1315200000 UR20-16DI-P
1315210000 UR20-16DI-P-PLC-INT
1315350000 UR20-4DI-N
1315370000 UR20-8DI-N-3W
1315390000 UR20-16DI-N
1315400000 UR20-16DI-N-PLC-INT
1315220000 UR20-4DO-P
1315230000 UR20-4DO-P-2A
1394420000 UR20-4DO-PN-2A
1315240000 UR20-8DO-P
1509830000 UR20-8DO-P-2W-HD
1315250000 UR20-16DO-P
1315270000 UR20-16DO-P-PLC-INT
1315410000 UR20-4DO-N
1315420000 UR20-4DO-N-2A
1315430000 UR20-8DO-N
1315440000 UR20-16DO-N
1315450000 UR20-16DO-N-PLC-INT
1315620000 UR20-4AI-UI-16
1315690000 UR20-4AI-UI-16-DIAG
1993880000 UR20-4AI-UI-DIF-16-DIAG
1394390000 UR20-4AI-UI-12
2453880000 UR20-4AO-UI-16-M
2453870000 UR20-4AO-UI-16-M-DIAG
1315750000 UR20-1COM-232-485-422
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5.11 CC-Link þeldbus coupler

The UR20-FBC-CC þeldbus coupler is a Remote Device Sta-
tion (CC-Link slave) according to the CC-Link speciþcation. 
The coupler enables the cyclic and the extended cyclic mes-
saging transfer as well as the message transfer. 
The coupler is the head module for the u-remote system bus, 
to which up to 64 active u-remote modules can be connect-
ed. The coupler is connected to the CC-Link þeldbus with a 
5-pole PCB plug-in connector.
The coupler can exchange I/O data with a CC-Link master 
using the protocol version Vŀ1.11 or Vŀ2.00. Diagnostics and 
alarms are exchanged via the alarm message protocol. Up 
to four occupied station addresses as well as an Extended-
Cyclic-Messaging factor can be parameterized.
The coupler can be accessed with a system-independent 
web server application via the USB service interface. Thus, 
all information, such as diagnostics, status values and param-
eters, can be read and all connected modules can be simu-
lated or forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-CC (Order No. 2625010000)

Status indicators

X1

DA
DB
DG
NC
SLD

PWR

SF

BF

MT

RUN
L RUN
L ERR
BC

CC

1

2

3

4

1

2

3

4

3

4

LED status indicators UR20-FBC-CC, troubleshooting seeŀchapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection to the 
control unit, or error in the parameter set or slave address 
error or þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

RUN CC-Link 
device status

Green: Device status OK
Off: Power up or Watchdog timer error

L RUN CC-Link 
data exchange

Off: No data exchange
Green: Data exchange active

L ERR CC-Link 
error

Off: No data exchange
Red ÿashing: Rotary switch settings have been changed 
during operation and do not match with the current device 
address
Red: Communication error (own station) or invalid device 
address

BC CC-Link 
bus conþgura-
tion

Off: CC-Link device not yet ready for operation
Red/green ÿashing (0.5 seconds each): Auto bauding in 
progress
Red: Carrier is missing
Green: 

 – Static Baudrate is selected: Carrier is present.
 – After Autobauding is finished: Carrier is present AND 
Autobauding has detected a baud rate.
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Addressing
An address between 1 and 64 can be set for the þeldbus 
coupler using the two rotary switches. The address is recog-
nized during power up of the coupler. 

Each address may be assigned only once in the 
overall bus structure. The default setting is 1.

x10

x1

01
2

3
4
5

6
Address

01
2

3
4
5

6
7 8 9

Default setting UR20-FBC-CC: Address = 1

 Use the x10 rotary switch to set the decade and the x1 
rotary switch to set the units digit.  

01
2

3
4
5

6
x10

x1

x10

01
2

3
4
5

6

9

01
2

3
4
5

6
7 8 9x1

01
2

3
4
5

6
7 8 9

46

Examples for addressing the UR20-FBC-CC

CC-Link address 9: 0ẽx10, 9ẽx1
CC-Link address 46: 4ẽx10, 6ẽx1
If more than one occupied station address is parameterised 
the set address is the start address.

Changing the address
 Set the desired address.
 Restart the coupler. 

Service
X3

CC

PWR

SF

BF

MT

RUN

L RUN

L ERR

BC

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

3.4 Red: Internal fuse defective

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

4.4 Red: Internal fuse defective

LED indicators UR20-FBC-CC, troubleshooting seeŀchapterŀ12
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X1

24 V DC OUT
24 V DC OUT
GND OUT
GND OUT

24 V DC IN
24 V DC IN
GND IN
GND IN

CC

DA
DB
DG
NC
SLD

Connection diagram UR20-FBC-CC

µC8xUSB

DC

DC

System
bus

USYS

UIN

UOUT

5 pole
socket

System
bus

System
bus

USYS

UIN

UIN

UOUT

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

Block diagram  UR20-FBC-CC

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

Pin assignment of the 5 pole socket
Pin Signal Description
1 DA Data line differential signal A+
2 DB Data line differential signal B-
3 DG Data line ground
4 NC Not connected
5 SLD Shield

Always use CC-Link compliant cables for the þeld-
bus wiring.
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Technical data UR20-FBC-CC (Order No. 2625010000)

System data

Connection Socket for 5-pole PCB plug-in connector (screw connection)

Fieldbus protocol CC-Link

Input data width max. 256 Byte (RWr), max. 892 Bit (RX)

Output data width max. 256 Byte (RWw), max. 892 Bit (RY)

Parameter data max. 64ẽxẽ64 Byte

Diagnostic data max. 64ẽxẽ47 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Fieldbus max. 10 MBit/s

u-remote system bus max. 48 Mbit/s

Fieldbus

Station type Remote Device Station

Device type Digital/Analogue I/O

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 75ŀmA

Temperature data1)

Operation Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Conductor cross-section Single-wired, þne-wired 0.14 ... 1.5ŀmm2 (AWG 16 ... 26)

Weight

Weight (operational status) 216 g (without PCB plug-in connector)

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Overview of editable parameters UR20-FBC-CC

Parameter Optional values Default
IP-Address USB port 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 

192.168.5.202
192.168.1.202

Current baud rate 156ŀkbit/s / 625ŀkbit/s / 2,5ŀMbit/s / 5ŀMbit/s / 10ŀMbit/s
Power up baud rate 156ŀkbit/s / 625ŀkbit/s / 2,5ŀMbit/s / 5ŀMbit/s / 10ŀMbit/s / Auto baud Auto baud
Protocol version Vŀ1.11 / V 2.00 V 1.11
Number of occupied stations 1 / 2 / 3 / 4 2
Extended-Cyclic-Messaging-Factor1) 1x / 2x / 4x / 8x 1x
HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation
Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off
Module behaviour on hot swap Continue data exchange / Behaviour as with þeldbus error Continue data exchange
Data format Motorola / Intel Intel
Process alarm disabled / enabled disabled
Diagnostic alarm disabled / enabled disabled
1) Only with protocol version V 2.00

Address ranges
The CC-Link master assigns certain address ranges to the I/O 
data depending on the parameter settings Number of occupied 
stations and Extended-Cyclic-Messaging-Factor. 
For the bit registers, 16ŀpoints are always deþned for the sys-
tem range at the end of the I/O data address range.
Input bits and ouput bits are speciþed bit by bit in points.
Register words are speciþed in words.

Assigned address ranges 

Occupied 
stations

Bits1) Description
V 1.11
V 2.00/Factor 1 Vŀ2.00/ Factor 2 Vŀ2.00/Factor 4 Vŀ2.00/Factor 8

1 RX, RY 32 points each 32 points each 64 points each 128 points each
RWr, RWw 4 words each 8 words each 16 words each 32 words each

2 RX, RY 64 points each 96 points each 192 points each 384 points each
RWr, RWw 8 words each 16 words each 32 words each 64 words each

3 RX, RY 96 points each 160 points each 320 points each 640 points each
RWr, RWw 12 words each 24 words each 48 words each 96 words each

4 RX, RY 128 points each 224 points each 448 points each 896 points each
RWr, RWw 16 words each 32 words each 64 words each 128 words each

1) RX: Input bits, RY: Output bits, RWr: readable register words, RWw: writeable register words
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The CC-Link speciþc ăSystem Areaò is located in the last 
16ŀbits of RYŀ(s), RXŀ(s) CC-Link process data range.

Remote I/O data system range
Link input Link output
RXŀ(m+n)0 reserved RYŀ(m+n)0 reserved
RXŀ(m+n)1 reserved RYŀ(m+n)1 reserved
RXŀ(m+n)2 reserved RYŀ(m+n)2 reserved
RXŀ(m+n)3 reserved RYŀ(m+n)3 reserved
RXŀ(m+n)4 0 RYŀ(m+n)4 reserved
RXŀ(m+n)5 0 RYŀ(m+n)5 reserved
RXŀ(m+n)6 0 RYŀ(m+n)6 reserved
RXŀ(m+n)7 reserved RYŀ(m+n)7 reserved
RXŀ(m+n)8 reserved RYŀ(m+n)8 reserved
RXŀ(m+n)9 reserved RYŀ(m+n)9 reserved
RXŀ(m+n)A reserved RYŀ(m+n)A reserved
RXŀ(m+n)B Remote station ready 

ÿag
RYŀ(m+n)B reserved

RXŀ(m+n)C Message transmis-
sion reception ÿag

RYŀ(m+n)C Message transmission 
request ÿag

RXŀ(m+n)D Message handshake 
ÿag

RYŀ(m+n)D Message handshake 
ÿag

RXŀ(m+n)E reserved RYŀ(m+n)E reserved
RXŀ(m+n)F reserved RYŀ(m+n)F reserved
m Register number of the remote I/O device
n  Highest usable register number for the amount of used I/O devices
The Remote station ready ÿag indicates that the device is ready for process 
data exchange.

Status word
The coupler status word describes the status of the u-remote 
station including the following information:

Coupler status bits UR20-FBC-CC

Bit Name Meaning

0 Summarized module 
diagnosis

Module diagnostic is present. A diagnosis is available 
for at least one module with diagnostics functionality.

1 Station pending More than one electronic unit or module has been 
pulled from the station.

2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the 

connected modules is disrupted.
4 Errorbit 4 Reserve bit 4, currently not used
5 Errorbit 5 Reserve bit 5, currently not used
6 I/O-Conþguration error Deviation in the conþguration. The module list has 

changed. The list of conþgured modules differs from 
the module list detected by the coupler.

7 Master conþguration 
error

The station contains modules that are not supported 
by the coupler.

8 Errorbit 8 Reserve bit 8, currently not used
9 Errorbit 9 Reserve bit 9, currently not used
10 Force mode active Web server force mode is active. Force mode was 

activated through the web server. 
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Voltage UOUT error Error in the supply voltage of outputs

14 Voltage UIN error Error in the supply voltage of system and inputs

15 IO-Link diagnosis Diagnosis on IO-Link Device is present
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
2625010000 UR20-FBC-CC Status/Diagnostic Data

2 2 8 8

RXŀ(n): Diagnosis Alarm event notify
RXŀ(n+1): Process Alarm event notify
RXŀ(n+2): Pull Alarm event notify
RXŀ(n+3): Plug Alarm event notify
RXŀ(n+4): Reserved
…
RXŀ(n+7): Reserved
RXŀ(n+8): TransmCmplt (Parameter Protocol)
RXŀ(n+9): TransmError (Parameter Protocol)
RXŀ(n+10): Reserved
...
RXŀ(n+15): Reserved
Parameter Data

RYŀ(n): Reserved
…
RYŀ(n+7): Reserved
RYŀ(n+8): TransmReq (Parameter Protocol)
RYŀ(n+9): TransmRW (Parameter Protocol)
RYŀ(n+10): TransmInit (Parameter Protocol)
RYŀ(n+11): Reserved
…
RYŀ(n+15): Reserved
Parameter Read and Status Data

RWrŀ(n): Read Data 1 (Parameter Protocol)
RWrŀ(n+1): Read Data 2 (Parameter Protocol)
RWrŀ(n+2): Reserved
RWrŀ(n+3): Status Word
Parameter Write Data

RWwŀ(n): Module-Slot (Parameter Protocol)
RWwŀ(n+1): Parameter Index (Parameter Protocol)
RWwŀ(n+2): Write Data 1 (Parameter Protocol)
RWwŀ(n+3): Write Data 2 (Parameter Protocol)

1315170000 UR20-4DI-P Input Datat

2 0 0 0

2009360000 UR20-4DI-P-3W RX (n): DI0
1315350000 UR20-4DI-N RX (n+1): DI1
1550070000 UR20-4DI-2W-230V-AC RX (n+2): DI2

RX (n+3): DI3
RX (n+4): Reserved
…
RX (n+15): Reserved
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315180000 UR20-8DI-P-2W Input Data

2 0 0 0

1394400000 UR20-8DI-P-3W RX (n): DI0
1315190000 UR20-8DI-P-3W-HD RX (n+1): DI1
1315370000 UR20-8DI-N-3W RX (n+2): DI2
2457240000 UR20-8DI-ISO-2W ...
1938600000 SAI-AU M8 SB 8DI RX (n+7): DI7
1938610000 SAI-AU M12 SB 8DI RX (n+8): Reserved

…
RX (n+15): Reserved

1315200000 UR20-16DI-P Input Data

2 0 0 0

1315210000 UR20-16DI-P-PLC-INT RX (n): DI0
1315390000 UR20-16DI-N RX (n+1): DI1
1315400000 UR20-16DI-N-PLC-INT RX (n+2): DI2

...
RX (n+15): DI15

1315220000 UR20-4DO-P Output Data

0 2 0 0

1315230000 UR20-4DO-P-2A RY (n): DO0
1394420000 UR20-4DO-PN-2A RY (n+1): DO1
1315410000 UR20-4DO-N RY (n+2): DO2
1315420000 UR20-4DO-N-2A RY (n+3): DO3
2457250000 UR20-4DO-ISO-4A RY (n+4): Reserved
1315540000 UR20-4RO-SSR-255 …
1315550000 UR20-4RO-CO-255 RY (n+15):  Reserved
1315240000 UR20-8DO-P Output Data

0 2 0 0

1509830000 UR20-8DO-P-2W-HD RY (n): DO0
1315430000 UR20-8DO-N RY (n+1): DO1
1938660000 SAI-AU M8 SB 8DO 2A RY (n+2): DO2
1938680000 SAI-AU M12 SB 8DO 2A ...

RY (n+7): DO7
RY (n+8): Reserved
…
RY (n+15): Reserved

1315250000 UR20-16DO-P Output Data

0 2 0 0

1315270000 UR20-16DO-P-PLC-INT RY (n): DO0
1315440000 UR20-16DO-N RY (n+1): DO1
1315450000 UR20-16DO-N-PLC-INT RY (n+2): DO2

...
RY (n+15): DO15
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
2456530000 UR20-8DIO-P-3W-DIAG Input Data

2 2 0 0

1938630000 SAI-AU M8 SB 8DIO RX (n): DI0 
1938640000 SAI-AU M12 SB 8DIO RX (n+1): DI1 

RX (n+2): DI2
...
RX (n+7): DI7
RX (n+8): Reserved
...
RX(n+15): Reserved
Output Data

RY (n): DO0     
RY (n+1): DO1
RY (n+2): DO2     
...
RY (n+7): DO7   
RY (n+8): Reserved
...
RY (n+15): Reserved

1315600000 UR20-2PWM-PN-0.5A Input Data

0 0 8 16

1315610000 UR20-2PWM-PN-2A RWr (n): Status Word Channel 0
RWr (n+1): Status Word Channel 1
RWr (n+2): Reserved
RWr (n+3): Reserved
Output Data

RWw (n, n+1): Pulse duration Channel 0
RWw (n+2, n+3): Pulse duration Channel 1
RWw (n+4): Control Word Channel 0
RWw (n+5): Control Word Channel 1
RWw (n+6): Reserved
RWW (n+7): Reserved

2697910000 UR20-2PWM-I-2.5A-2DI-P Input Data

0 0 8 8

RWr (n): Status DI and internal temperature
RWr (n+1): Supply voltage
RWr (n+2): Value Channel 2
RWr (n+3): Value Channel 3
Output Data

RWw (n): Target value Channel 2
RWw (n+1): Target value Channel 3
RWw (n+2): Release value Channel 2 and Channel 3
RWw (n+3): Reserved
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
2489830000 UR20-1SM-50W-6DI2DO-P Input Data

0 0 16 16

RWr (n, n+1): Current position
RWr (n+2): Current velocity
RWr (n+3): Reserved
RWr (n+4): State DIO / Stepper Motor
RWr (n+5): Register Address / Register Access Control
RWr (n+6, n+7): Register Read Data
Output Data

RWw (n, n+1): Target position
RWw (n+2): Target velocity
RWw (n+3): Target acceleration
RWw (n+4): Moving control
RWw (n+5): Register Address /Register Access Control
RWw (n+6, n+7): Register Write Data

2705620000 UR20-2AI-UI-16 Input Data

0 0 4 02566090000 UR20-2AI-UI-16-DIAG RWr (n): AI0
RWr (n+1): AI1

1315620000 UR20-4AI-UI-16 Input Data

0 0 8 0

1315690000 UR20-4AI-UI-16-DIAG RWr (n): AI0
1993880000 UR20-4AI-UI-DIF-16-DIAG RWr (n+1): AI1
1506920000 UR20-4AI-UI-16-HD RWr (n+2): AI2
1506910000 UR20-4AI-UI-16-DIAG-HD RWr (n+3): AI3
1394390000 UR20-4AI-UI-12
2001670000 UR20-4AI-R-HS-16-DIAG
1938690000 SAI-AU M12 SB 4AI
1315650000 UR20-8AI-I-16-HD Input Data

0 0 16 0

1315720000 UR20-8AI-I-16-DIAG-HD RWr (n): AI0 / RTD 0
1315670000 UR20-8AI-I-PLC-INT RWr (n+1): AI1 / RTD 1
2555940000 UR20-8AI-RTD-DIAG-2W RWr (n+2): AI2 / RTD 2

RWr (n+3): AI3 / RTD 3
RWr (n+4): AI4 / RTD 4
RWr (n+5): AI5 / RTD 5
RWr (n+6): AI6 / RTD 6
RWr (n+7): AI7 / RTD 7

1315700000 UR20-4AI-RTD-DIAG Input Data

0 0 8 0
2456540000 UR20-4AI-RTD-HP-DIAG RWr (n): RTD0 / TC0
1315710000 UR20-4AI-TC-DIAG RWr (n+1): RTD0 / TC1
1938710000 SAI-AU M12 SB 4PT100 RWr (n+2): RTD0 / TC2
1938720000 SAI-AU M12 SB 4THERMO RWr (n+3): RTD0 / TC3
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1990070000 UR20-2AI-SG-24-DIAG Input Data

0 0 16 16

RWr (n, n+1): AI0 Input Value
RWr (n+2, n+3): AI1 Input Value
RWr (n+4): Status Word (DI0/DI1 Status)
RWr (n+5): Reserved
…
RWr (n+7): Reserved
Output Data

RWw (n, n+1): AO0 manual tare value
RWw (n+2, n+3): AO1 manual tare value
RWw (n+4): Control Word (AI0/AI1 Tare Conþg)
RWw (n+5): Reserved
…
RWw (n+7): Reserved 

2007420000 UR20-3EM-230V-AC Input Data

0 0 16 16

RWr (n): Channel 0
RWr (n+1): Channel 1
RWr (n+2): Channel 2
...
RWr (n+7): Channel 7
Output Data

RWw (n): Counter Reset / Key for counter Reset
RWw (n+1): Reserved
…
RWw (n+7): Reserved

2705630000 UR20-2AO-UI-16 Output Data

0 0 0 42566100000 UR20-2AO-UI-16-DIAG RWw (n): AO0
RWw (n+1): AO1

1315680000 UR20-4AO-UI-16 Output Data

0 0 0 8

2453880000 UR20-4AO-UI-16-M RWw (n): AO0
1315730000 UR20-4AO-UI-16-DIAG RWw (n+1): AO1
2453870000 UR20-4AO-UI-16-M-DIAG RWw (n+2): AO2
1510690000 UR20-4AO-UI-16-HD RWw (n+3): AO3
1506930000 UR20-4AO-UI-16-DIAG-HD
1938700000 SAI-AU M12 SB 4AO
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315570000 UR20-1CNT-100-1DO Input Data

0 0 16 16

RWr (n, n+1): Counter Value
RWr (n+2, n+3): Latch Value
RWr (n+4): Counter Status
RWr (n+5): Timestamp
RWr (n+6): Reserved
RWr (n+7): Reserved
Output Data

RWw (n, n+1): Comparison Value
RWw (n+2, n+3): Set Value
RWw (n+4): Control Word
RWw (n+5): Reserved
…
RWw (n+7): Reserved 

1315590000 UR20-2CNT-100 Input Data

0 0 16 16

RWr (n, n+1): Counter Value 0
RWr (n+2, n+3): Counter Value 1
RWr (n+4): Counter Status 0
RWr (n+5): Counter Status 1
RWr (n+6): Reserved
RWr (n+7): Reserved
Output Data

RWw (n, n+1): Comparison Value Counter 0
RWw (n+2, n+3): Comparison Value Counter 1
RWw (n+4): Control Word Counter 0
RWw (n+5): Control Word Counter 1
RWw (n+6): Reserved
RWw (n+7): Reserved 

1315580000 UR20-1CNT-500 Input Data

0 0 8 16

RWr (n, n+1): Counter Value
RWr (n+2): Counter Status
RWr (n+3): Timestamp
Output Data

RWw (n, n+1): Comparison Value
RWw (n+2, n+3): Set Value
RWw (n+4): Control Word
RWw (n+5): Reserved
…
RWw (n+7): Reserved
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1508080000 UR20-2FCNT-100 Input Data

0 0 24 16

RWr (n, n+1): Current measured period Channel 0
RWr (n+2, n+3): Rising edges period Channel 0
RWr (n+4, n+5): Current measured period Channel 1
RWr (n+6, n+7): Rising edges period Channel 1
RWr (n+8): Channel Status 0
RWr (n+9): Channel Status 1
RWr (n+10): Reserved
RWr (n+11): Reserved
Output Data

RWw (n, n+1): Measurement cycle period Channel 0
RWw (n+2, n+3): Measurement cycle period Channel 1
RWw (n+4): Control Word Channel 0
RWw (n+5): Control Word Channel 1
RWw (n+6): Reserved
RWw (n+7): Reserved

1508090000 UR20-1SSI Input Data

0 0 8 0
RWr (n, n+1): Encoder value
RWr (n+2): 16 Bit time stamp
RWr (n+3): Reserved

1315750000 UR20-1COM-232-485-422 Input Data

0 0 16 16

2826800000 UR20-1COM-232-485-422-V2 RWr (n): Status Word
RWr (n+1ẽéẽn+7): Received data
Output Data

RWw (n): Status Word
RWw (n+1ẽéẽn+7): Transmission data

2007430000 UR20-1COM-SAI-PRO
The UR20-1COM-SAI-PRO acts similar to an empty module and does 
not provide I/O data. The connected subbus modules are mapped like 
u-remote based I/O modules, each with its own u-remote slot.

0 0 0 0

2489840000 UR20-1COM-CANOPEN Input Data

0 0 8ŀ/ŀ16 / 24/ 
… / 128

8ŀ/ŀ16 / 24/ 
… / 128

RWr (n): Status Word and information about data length
RWr (n+1, ...): Process data
Output Data

RWw (n): Control Word and information about data length
RWr (n+1, ...): Process data
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Process data mapping UR20-FBC-CC 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw

1938730000 SAI-AU M12 SB 2CNT

Input Data

0 0 16 8

RWr (n, n+1): Counter Value 0
RWr (n+2, n+3): Counter Value 1
RWr (n+4): Overload Status/Status Counter 0
RWr (n+5): Status Counter 1
RWr (n+6, n+7): Reserved
Output Data

RWw (n, n+1): Control Value Counter 0/1
RWw (n+2): Control Bytes Counter 0/1
RWw (n+3): Reserved

1315740000 UR20-4COM-IO-LINK Input Data

0 0 16/24/32/ 
…/136

16/24/32/ 
…/136

2819690000 UR20-4COM-IO-LINK-V2 RWr (n):  IO-Link Device Status Channel 1...ẽ4
RWr (n+1,...): I/O Link Input Data
Output Data

RWw (n):  IO-Link Device Control Channel 1...ẽ4
RWr (n+1,...): I/O Link Output Data

1335030000 UR20-PF-O-1DI-SIL Input Data

4 0 0 0

1335040000 UR20-PF-O-2DI-DELAY-SIL RX (n): Safety input 0
1335050000 UR20-PF-O-2DI-SIL RX (n+1): Reserved / Safety input 1

RX (n+2): Automatic start
RX (n+3): Manual start
RX (n+4): Safety input 0, channel 1
RX (n+5): Safety input 0, channel 2
RX (n+6): Reserved / Safety input 1, channel 1
RX (n+7): Reserved / Safety input 1, channel 2
RX (n+8): 24 V Safe output
RX (n+9): Reserved / SS1 output
RX (n+10): 24 V DC feed-in
RX (n+11): Reserved
...
RX (n+24): Reserved / DIP-Switch conþguration Safe Input0
RX (n+25): Reserved / DIP-Switch conþguration Safe Input0
RX (n+26): Reserved / DIP-Switch conþguration Safe Output
RX (n+27): Reserved / DIP-Switch conþguration Safe Output
...
RX (n+31): Reserved
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UR20-FBC-CC Alarm message protocol
5. The UR20-FBC-CC cyclic process data indicate alarm mes-
sage events. Please refer to the process data mapping 
table.

6. The PLC reads each alarm message dependent on the 
cyclic alarm bits as follows: diagnostic alarm, process 
alarm, pull alarm and plug alarm event (see table process 
data mapping).

PLC reads diagnostic alarm
CommandŀNo. Len Msg ID Slot Res Data

RDMSG Request 0x2008 0x35 0x01 0xFF 0xFF

RDMSG  Response 0x2008 0x35 0x01 0x01 0xFF 47 Byte 
Diagnosis Alarm

PLC reads process alarm
CommandŀNo. Len Msg ID Slot Res Data

RDMSG Request 0x2008 0x0A 0x02 0xFF 0xFF

RDMSG  Response 0x2008 0x0A 0x02 0x01 0xFF 4 Byte 
Process Alarm

PLC reads pull alarm
CommandŀNo. Len Msg ID Slot Res Data

RDMSG Request 0x2008 0x06 0x03 0xFF 0xFF

RDMSG  Response 0x2008 0x06 0x03 0x01 0xFF —

PLC reads plug alarm 
CommandŀNo. Len Msg ID Slot Res Data

RDMSG Request 0x2008 0x06 0x04 0xFF 0xFF

RDMSG  Response 0x2008 0x06 0x04 0x01 0xFF —

Fieldbus coupler answers with error message (0xFF), if unknown Com-
mandŀNo. is requested.

CommandŀNo.

RDMSG  Response 0xFFFF

Fieldbus coupler answers with error message, if Len, Msg ID, Slot and Seq 
is wrong or no alarm is pending.

CommandŀNo. Len Msg ID Slot Res Data

RDMSG  Response 0x2008
Re-

quested 
Length

0xFF 0xFF 0xFF (Requested Length 
ð 6) bytes 0xFF

Legend
Slot UR20 module number (where event occured)

0x00 Coupler
0x01ẽ...ẽ0x40 Module slot
0xFF Request

Msg ID Message identiþer
0x01 Diagnosis alarm
0x02 Process alarm

0x03 Pull alarm

0x04 Plug alarm
0xFF Request

Len Message length (header and data)
Request Message length of request
Response Message length of response

Res Reserved for future use = allways 0xFF
Data Message Data

 – 47 Bytes diagnosis data, see diagnostic data table within each module 
description in chapter 6

 – 4 Bytes process alarm, see process data tables within each module 
description in chapter 6

Byte order in GXŀWorks3
When using hexadecimal notation in GXŀWorks3, the byte 
order of alarm message protocol items must be swapped. 
The byte order must be swapped for both request items and 
response items.

Example „PLC reads diagnostic alarm“ (ST)
...
S_2[0]ŀ:=ŀ16#0820 //ŀCommandŀNo.ŀ(swapped)
S_2[1]ŀ:=ŀ16#0135 // Msg IDŀandŀLenŀ(swapped)
S_2[2]ŀ:=ŀ16#FFFF // ResŀandŀSlotŀ(swapped)
...

boolŀ:=ŀG_RDMSG(bool, address,ŀS_1,ŀS_2,ŀD_1,ŀD_2)
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5.12 CC-Link IE TSN þeldbus coupler

The UR20-FBC-CC-TSN þeldbus coupler is a Remote Station 
(CC-Link IE TSN slave) according to the CC-Link IE TSN speci-
þcation. The coupler enables the CC-Link IE TSN speciþc 
communication and related services according to Authenti-
cation ClassŀB. 
The coupler is the head module for the u-remote system bus, 
to which up to 64 active u-remote modules can be connect-
ed. The coupler is connected to the CC-Link IE TSN þeldbus 
via Ethernet. The two Ethernet ports form an unmanaged 
2-port switch that supports a line network structure.
The coupler can exchange I/O data with a CC-Link IE TSN 
master. Diagnostics and alarms are exchanged via the alarm 
message protocol (SLMP).
The coupler can be accessed with a system-independent 
web server application via the USB service interface or the 
Ethernet. Thus, all information, such as diagnostics, status 
values and parameters, can be read and all connected mod-
ules can be simulated or forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via two 4-pole connectors, separated into 
the input and output current paths. 

Fieldbus coupler UR20-FBC-CC-TSN (Order No. 2680260000)

Status indicators

1

2

3

4

4

PWR
SF
BF
MT
LINK X1
LINK X2

ERR
D LINK

CC-TSN

1

2

3

4

3

X1

X2

Station No /
Service

X3

LED status indicators UR20-FBC-CC-TSN, troubleshooting seeŀchapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection to the 
control unit, or error in the parameter set or slave address 
error or þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

LINK 
X1

Connection Green: Connection established between port 1 of the
coupler and another þeld device
Off: No connection

LINK 
X2

Connection Green: Connection established between port 2 of the
coupler and another þeld device
Off: No connection

D 
LINK

Data transmis-
sion

Green ÿashing: Cyclic transmission stopped
Green: Cyclic transmission running
Off: No cyclic transmission established

ERR Error Red ÿashing: Minor error occurred
Red: Moderate error or major error occurred
Off: No error

X1/X2 Green LED Green: Connection established between port 1/2 of the
coupler and another þeld device
Off: No connection

Red LED Red: Invalid data received or loopback in progress
Off: Valid data received and loopback not performed
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Addressing
An address between 0 and 254 can be set for the þeldbus 
coupler using the DIP-switches. The address is recognized 
during power up of the coupler. 

Each address may be assigned only once in the 
overall bus structure. The default setting isŀ0. By 
default, the UR20-FBC-CC-TSN device expects to 
change the IP address using an engineering tool 
or the web server.

CC-TSN

X1

X2

4
3

2
1

ON

5
6

7
8

Default setting UR20-FBC-CC-TSN: Address = 0

 Use the DIP-switches to set the station address in binary 
code.

Values of the DIP-switches
1 2 3 4 5 6 7 8
20 21 22 23 24 25 26 27

1 2 4 8 16 32 64 128

4
3

2
1

ON

5
6

7
8

4
3

2
1

ON

5
6

7
8

17 106

Examples for addressing the UR20-FBC-CC-TSN

CC-Link IE TSN address 17: 
DIP-switches 1 and 5 ONŀ=ŀ1ŀ+ŀ16ŀ=ŀ17
CC-Link IE TSN address 106: 
DIP-switches 2,ŀ4,ŀ6 and 7 ON=ŀ 2ŀ+ŀ8ŀ+ŀ32ŀ+ŀ64ŀ=ŀ106

Changing the address
 Set the desired address.
 Restart the coupler. 

PWR

SF

BF

MT

LINK X1

LINK X2

D LINK

ERR

CC-TSN

Coupler power supply LED 
green: supply voltage >18ŀV  
red: at least one current path <18ŀV

3.1 Green: Input current path supply voltage >ŀ18ŀVŀDC
3.2 Red: Input current path supply voltage <ŀ18ŀVŀDC

4.1 Green: Output current path supply voltage >ŀ18ŀVŀDC
4.2 Red: Output current path supply voltage <ŀ18ŀVŀDC

LED indicators UR20-FBC-CC-TSN, troubleshooting seeŀchapterŀ12
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CC-TSN

24VDC IN
24VDC IN
GND IN
GND IN

24VDC OUT
24VDC OUT
GND OUT
GND OUT

X1

X2

Station No /
Service

X3

Connection diagram UR20-FBC-CC-TSN

µC8xUSB

DC

DC

System
bus

USYS

UIN

UOUT

System
bus

System
bus

USYS

UIN

UIN

UOUT

UOUT

24
 V/

10
 A 

 In
pu

t

24 V/10 A  Output

Internal from the control card

RJ45

RJ45

UR20-FBC-CC-TSN

Block diagram  UR20-FBC-CC-TSN

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!

Pin assignment of the Ethernet ports X1 and X2
Pin Signal Description
1 A+ Bidirectional, differential pair A positive
2 A-- Bidirectional, differential pair A negative
3 B+ Bidirectional, differential pair B positive
4 C+ Bidirectional, differential pair C positive
5 C-- Bidirectional, differential pair C negative
6 B-- Bidirectional, differential pair B negative
7 D+ Bidirectional, differential pair D positive
8 D-- Bidirectional, differential pair D negative

Always use CC-Link compliant cables for the þeld-
bus wiring.
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Technical data UR20-FBC-CC-TSN (Order No. 2680260000)

System data

Connection 2ŀxŀRJ45

Fieldbus protocol CC-Link IE TSN

Input data width max. 1024 Bytes

Output data width max. 1024 Bytes

Parameter data max. 64ẽxẽ64 Byte

Diagnostic data max. 64ẽxẽ47 Byte

Number of modules max. 64 active

Configuration interface Micro USB 2.0

Transfer rate Ethernet (802.3) max. 1ŀGBit/s

u-remote system bus max. 48 Mbit/s

Fieldbus

Station type Remote Station

Device type Digital/Analogue I/O

Supply

Supply voltage for system and inputs 24ŀVŀDC +20% / -15%

Supply voltage for outputs 24ŀVŀDC +20% / -15%

Feed-in current1) for input modules max. 10ŀA

Feed-in current1) for output modules max. 10ŀA

Current consumption from system current path ISYS 140ŀmA

Temperature data1)

Operation Operation (horizontal installation) -20ŀÁC to +60ŀÁC / -ẽ4ŀÁFẽ...ẽ+140ŀÁF (2ŀx 10ŀA power supply)

Operation (vertical installation) -20ŀÁC to +55ŀÁC / -ẽ4ŀÁFẽ...ẽ+131ŀÁF (2ŀx 8ŀA power supply)

Storage, transport -40ŀÁC to +85ŀÁC / -ẽ40ŀÁFẽ...ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Conductor cross-section Single-wired, þne-wired 0.14 ... 1.5ŀmm2 (AWG 16 ... 26)

Weight

Weight (operational status) 210 g

General data, see Section 3.2

1) Restrictions for the use in potentially explosive atmosphere: Only horizontal installation and max. 8 A power supply!
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Overview of editable parameters UR20-FBC-CC-TSN

Parameter Optional values Default
IP address 4 numbers between 0 and 255 192.168.0.202

Subnet mask 4 numbers between 0 and 255 255.255.255.0

Gateway 4 numbers between 0 and 255 0.0.0.0

IP address USB port 192.168.1.202; 192.168.2.202, 192.168.3.202, 192.168.4.202, 
192.168.5.202

192.168.1.202

HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off

Module behaviour on hot swap Continue data exchange / Behaviour as with þeldbus error Continue data exchange

Data format Motorola / Intel Intel

Process alarm disabled / enabled disabled

Diagnostic alarm disabled / enabled disabled

Coupler status bits UR20-FBC-CC-TSN

Bit Name Meaning

0 Summarized module diagnosis Module diagnostic is present. A diagnosis is available for at least one module with diagnostics functionality.
1 Station pending More than one electronic unit or module has been removed from the station. 
2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Errorbit 4 Reserve bit 4, currently not used
5 Errorbit 5 Reserve bit 5, currently not used
6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules differs from the module list 

detected by the coupler. 
7 Master conþguration error Master conþguration error. The station contains modules which are not supported by the coupler.
8 Errorbit 8 Reserve bit 8, currently not used
9 Errorbit 9 Reserve bit 9, currently not used
10 Force mode active Force mode was activated through the web server. 
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Voltage UOUT error Error in the supply voltage of outputs
14 Voltage UIN error Error in the supply voltage of system and inputs
15 I/O-Link diagnosis Diagnosis on IO-Link Device is present.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
2680260000 UR20-FBC-CC-TSN Status/Diagnostic Data

2 2 8 8

RXŀ(n): Diagnosis Alarm event notify
RXŀ(n+1): Process Alarm event notify
RXŀ(n+2): Pull Alarm event notify
RXŀ(n+3): Plug Alarm event notify
RXŀ(n+4): Reserved
…
RXŀ(n+15): Reserved
Write Data

RYŀ(n): Reserved
…
RYŀ(n+15): Reserved
Status Data

RWrŀ(n): Reserved
RWrŀ(n+1): Reserved
RWrŀ(n+2): Reserved
RWrŀ(n+3): Status Word
Write Data

RWwŀ(n): Reserved
RWwŀ(n+1): Reserved
RWwŀ(n+2): Reserved
RWwŀ(n+3): Reserved

1315170000 UR20-4DI-P Input Datat

2 0 0 0

2009360000 UR20-4DI-P-3W RX (n): DI0
1315350000 UR20-4DI-N RX (n+1): DI1
1550070000 UR20-4DI-2W-230V-AC RX (n+2): DI2

RX (n+3): DI3
RX (n+4): Reserved
…
RX (n+15): Reserved

1315180000 UR20-8DI-P-2W Input Data

2 0 0 0

1394400000 UR20-8DI-P-3W RX (n): DI0
1315190000 UR20-8DI-P-3W-HD RX (n+1): DI1
1315370000 UR20-8DI-N-3W RX (n+2): DI2
2457240000 UR20-8DI-ISO-2W ...
1938600000 SAI-AU M8 SB 8DI RX (n+7): DI7
1938610000 SAI-AU M12 SB 8DI RX (n+8): Reserved

…
RX (n+15): Reserved

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315200000 UR20-16DI-P Input Data

2 0 0 0

1315210000 UR20-16DI-P-PLC-INT RX (n): DI0
1315390000 UR20-16DI-N RX (n+1): DI1
1315400000 UR20-16DI-N-PLC-INT RX (n+2): DI2

...
RX (n+15): DI15

1460140000 UR20-2DI-P-TS1) Input Data

0 0 64 0

RWr (n):  Byteŀ0:  Input image 1 (Bitŀ0 = DI0, Bitŀ1 = DI1, Bitŀ2ŀ...ŀ7 
reserved)

 Byteŀ1: Running number (0ŀ...ŀ127 rotating)
RWr (n+1): Time stamp 1 (0ŀ...ŀ65535ŀȿs rotating)
...
RWr (n+28):  Byteŀ0:  Input image 15 (Bitŀ0 = DI0, Bitŀ1 = DI1, 

Bitŀ2ŀ...ŀ7 reserved)
 Byteŀ1: Running number (0ŀ...ŀ127 rotating)
RWr (n+29): Time stamp 15 (0ŀ...ŀ65535ŀȿs rotating)
RWr (n+30): Reserved
RWr (n+31): Reserved

1460150000 UR20-4DI-P-TS1) Input Data

0 0 64 0

RWr (n):  Byteŀ0:  Input image 1 (Bitŀ0 = DI0ŀ...ŀBitŀ3 = DI3, 
Bitŀ4ŀ...ŀ7 reserved)

 Byteŀ1: Running number (0ŀ...ŀ127 rotating)
RWr (n+1): Time stamp 1 (0ŀ...ŀ65535ŀȿs rotating)
...
RWr (n+28):  Byteŀ0:  Input image 15 (Bitŀ0 = DI0ŀ...ŀBitŀ3 = DI3, 

Bitŀ4ŀ...ŀ7 reserved)
 Byteŀ1: Running number (0ŀ...ŀ127 rotating)
RWr (n+29): Time stamp 15 (0ŀ...ŀ65535ŀȿs rotating)
RWr (n+30): Reserved
RWr (n+31): Reserved

1315220000 UR20-4DO-P Output Data

0 2 0 0

1315230000 UR20-4DO-P-2A RY (n): DO0
1394420000 UR20-4DO-PN-2A RY (n+1): DO1
1315410000 UR20-4DO-N RY (n+2): DO2
1315420000 UR20-4DO-N-2A RY (n+3): DO3
2457250000 UR20-4DO-ISO-4A RY (n+4): Reserved
1315540000 UR20-4RO-SSR-255 …
1315550000 UR20-4RO-CO-255 RY (n+15):  Reserved

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315240000 UR20-8DO-P Output Data

0 2 0 0

1509830000 UR20-8DO-P-2W-HD RY (n): DO0
1315430000 UR20-8DO-N RY (n+1): DO1
1938660000 SAI-AU M8 SB 8DO 2A RY (n+2): DO2
1938680000 SAI-AU M12 SB 8DO 2A ...

RY (n+7): DO7
RY (n+8): Reserved
…
RY (n+15): Reserved

1315250000 UR20-16DO-P Output Data

0 2 0 0

1315270000 UR20-16DO-P-PLC-INT RY (n): DO0
1315440000 UR20-16DO-N RY (n+1): DO1
1315450000 UR20-16DO-N-PLC-INT RY (n+2): DO2

...
RY (n+15): DO15

2456530000 UR20-8DIO-P-3W-DIAG Input Data

2 2 0 0

1938630000 SAI-AU M8 SB 8DIO RX (n): DI0 
1938640000 SAI-AU M12 SB 8DIO RX (n+1): DI1 

RX (n+2): DI2
...
RX (n+7): DI7
RX (n+8): Reserved
...
RX(n+15): Reserved
Output Data

RY (n): DO0     
RY (n+1): DO1
RY (n+2): DO2     
...
RY (n+7): DO7   
RY (n+8): Reserved
...
RY (n+15): Reserved

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315600000 UR20-2PWM-PN-0.5A Input Data

0 0 8 16

1315610000 UR20-2PWM-PN-2A RWr (n): Status Word Channel 0
RWr (n+1): Status Word Channel 1
RWr (n+2): Reserved
RWr (n+3): Reserved
Output Data

RWw (n, n+1): Pulse duration Channel 0
RWw (n+2, n+3): Pulse duration Channel 1
RWw (n+4): Control Word Channel 0
RWw (n+5): Control Word Channel 1
RWw (n+6): Reserved
RWW (n+7): Reserved

2697910000 UR20-2PWM-I-2.5A-2DI-P Input Data

0 0 8 8

RWr (n): Status DI and internal temperature
RWr (n+1): Supply voltage
RWr (n+2): Value Channel 2
RWr (n+3): Value Channel 3
Output Data

RWw (n): Target value Channel 2
RWw (n+1): Target value Channel 3
RWw (n+2): Release value Channel 2 and Channel 3
RWw (n+3): Reserved

2489830000 UR20-1SM-50W-6DI2DO-P Input Data

0 0 16 16

RWr (n, n+1): Current position
RWr (n+2): Current velocity
RWr (n+3): Reserved
RWr (n+4): State DIO / Stepper Motor
RWr (n+5): Register Address / Register Access Control
RWr (n+6, n+7): Register Read Data
Output Data

RWw (n, n+1): Target position
RWw (n+2): Target velocity
RWw (n+3): Target acceleration
RWw (n+4): Moving control
RWw (n+5): Register Address /Register Access Control
RWw (n+6, n+7): Register Write Data

2705620000 UR20-2AI-UI-16 Input Data

0 0 4 02566090000 UR20-2AI-UI-16-DIAG RWr (n): AI0
RWr (n+1): AI1

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315620000 UR20-4AI-UI-16 Input Data

0 0 8 0

1315690000 UR20-4AI-UI-16-DIAG RWr (n): AI0
1993880000 UR20-4AI-UI-DIF-16-DIAG RWr (n+1): AI1
1506920000 UR20-4AI-UI-16-HD RWr (n+2): AI2
1506910000 UR20-4AI-UI-16-DIAG-HD RWr (n+3): AI3
1394390000 UR20-4AI-UI-12
2001670000 UR20-4AI-R-HS-16-DIAG
1938690000 SAI-AU M12 SB 4AI
1315650000 UR20-8AI-I-16-HD Input Data

0 0 16 0

1315720000 UR20-8AI-I-16-DIAG-HD RWr (n): AI0 / RTD 0
1315670000 UR20-8AI-I-PLC-INT RWr (n+1): AI1 / RTD 1
2555940000 UR20-8AI-RTD-DIAG-2W RWr (n+2): AI2 / RTD 2

RWr (n+3): AI3 / RTD 3
RWr (n+4): AI4 / RTD 4
RWr (n+5): AI5 / RTD 5
RWr (n+6): AI6 / RTD 6
RWr (n+7): AI7 / RTD 7

1315700000 UR20-4AI-RTD-DIAG Input Data

0 0 8 0
2456540000 UR20-4AI-RTD-HP-DIAG RWr (n): RTD0 / TC0
1315710000 UR20-4AI-TC-DIAG RWr (n+1): RTD0 / TC1
1938710000 SAI-AU M12 SB 4PT100 RWr (n+2): RTD0 / TC2
1938720000 SAI-AU M12 SB 4THERMO RWr (n+3): RTD0 / TC3
1990070000 UR20-2AI-SG-24-DIAG Input Data

0 0 16 16

RWr (n, n+1): AI0 Input Value
RWr (n+2, n+3): AI1 Input Value
RWr (n+4): Status Word (DI0/DI1 Status)
RWr (n+5): Reserved
…
RWr (n+7): Reserved
Output Data

RWw (n, n+1): AO0 manual tare value
RWw (n+2, n+3): AO1 manual tare value
RWw (n+4): Control Word (AI0/AI1 Tare Conþg)
RWw (n+5): Reserved
…
RWw (n+7): Reserved 

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
2007420000 UR20-3EM-230V-AC Input Data

0 0 16 16

RWr (n): Channel 0
RWr (n+1): Channel 1
RWr (n+2): Channel 2
...
RWr (n+7): Channel 7
Output Data

RWw (n): Counter Reset / Key for counter Reset
RWw (n+1): Reserved
…
RWw (n+7): Reserved

2705630000 UR20-2AO-UI-16 Output Data

0 0 0 42566100000 UR20-2AO-UI-16-DIAG RWw (n): AO0
RWw (n+1): AO1

1315680000 UR20-4AO-UI-16 Output Data

0 0 0 8

2453880000 UR20-4AO-UI-16-M RWw (n): AO0
1315730000 UR20-4AO-UI-16-DIAG RWw (n+1): AO1
2453870000 UR20-4AO-UI-16-M-DIAG RWw (n+2): AO2
1510690000 UR20-4AO-UI-16-HD RWw (n+3): AO3
1506930000 UR20-4AO-UI-16-DIAG-HD
1938700000 SAI-AU M12 SB 4AO
1315570000 UR20-1CNT-100-1DO Input Data

0 0 16 16

RWr (n, n+1): Counter Value
RWr (n+2, n+3): Latch Value
RWr (n+4): Counter Status
RWr (n+5): Timestamp
RWr (n+6): Reserved
RWr (n+7): Reserved
Output Data

RWw (n, n+1): Comparison Value
RWw (n+2, n+3): Set Value
RWw (n+4): Control Word
RWw (n+5): Reserved
…
RWw (n+7): Reserved 

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1315590000 UR20-2CNT-100 Input Data

0 0 16 16

RWr (n, n+1): Counter Value 0
RWr (n+2, n+3): Counter Value 1
RWr (n+4): Counter Status 0
RWr (n+5): Counter Status 1
RWr (n+6): Reserved
RWr (n+7): Reserved
Output Data

RWw (n, n+1): Comparison Value Counter 0
RWw (n+2, n+3): Comparison Value Counter 1
RWw (n+4): Control Word Counter 0
RWw (n+5): Control Word Counter 1
RWw (n+6): Reserved
RWw (n+7): Reserved 

1315580000 UR20-1CNT-500 Input Data

0 0 8 16

RWr (n, n+1): Counter Value
RWr (n+2): Counter Status
RWr (n+3): Timestamp
Output Data

RWw (n, n+1): Comparison Value
RWw (n+2, n+3): Set Value
RWw (n+4): Control Word
RWw (n+5): Reserved
…
RWw (n+7): Reserved

1508080000 UR20-2FCNT-100 Input Data

0 0 24 16

RWr (n, n+1): Current measured period Channel 0
RWr (n+2, n+3): Rising edges period Channel 0
RWr (n+4, n+5): Current measured period Channel 1
RWr (n+6, n+7): Rising edges period Channel 1
RWr (n+8): Channel Status 0
RWr (n+9): Channel Status 1
RWr (n+10): Reserved
RWr (n+11): Reserved
Output Data

RWw (n, n+1): Measurement cycle period Channel 0
RWw (n+2, n+3): Measurement cycle period Channel 1
RWw (n+4): Control Word Channel 0
RWw (n+5): Control Word Channel 1
RWw (n+6): Reserved
RWw (n+7): Reserved

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1508090000 UR20-1SSI Input Data

0 0 8 0
RWr (n, n+1): Encoder value
RWr (n+2): 16 Bit time stamp
RWr (n+3): Reserved

1315750000 UR20-1COM-232-485-422 Input Data

0 0 16 16

2826800000 UR20-1COM-232-485-422-V2 RWr (n): Status Word
RWr (n+1ẽéẽn+7): Received data
Output Data

RWw (n): Status Word
RWw (n+1ẽéẽn+7): Transmission data

2007430000 UR20-1COM-SAI-PRO
The UR20-1COM-SAI-PRO acts similar to an empty module and does 
not provide I/O data. The connected subbus modules are mapped like 
u-remote based I/O modules, each with its own u-remote slot.

0 0 0 0

2489840000 UR20-1COM-CANOPEN Input Data

0 0 8ŀ/ŀ16 / 24/ 
… / 128

8ŀ/ŀ16 / 24/ 
… / 128

RWr (n): Status Word and information about data length
RWr (n+1, ...): Process data
Output Data

RWw (n): Control Word and information about data length
RWr (n+1, ...): Process data

1938730000 SAI-AU M12 SB 2CNT

Input Data

0 0 16 8

RWr (n, n+1): Counter Value 0
RWr (n+2, n+3): Counter Value 1
RWr (n+4): Overload Status/Status Counter 0
RWr (n+5): Status Counter 1
RWr (n+6, n+7): Reserved
Output Data

RWw (n, n+1): Control Value Counter 0/1
RWw (n+2): Control Bytes Counter 0/1
RWw (n+3): Reserved

1315740000 UR20-4COM-IO-LINK Input Data

0 0 16/24/32/
...ŀ/136

16/24/32/
...ŀ/136

2819690000 UR20-4COM-IO-LINK-V2 RWr (n): IO-Link Device Status Word Channel 1ŀ...ŀ4
RWr (n+1,ŀ...): I/O Link Input Data
Output Data

RWw (n): IO-Link Device Control Word Channel 1ŀ...ŀ4
RWw (n+1,ŀ...): I/O Link Output Data

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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Process data mapping UR20-FBC-CC-TSN 
Order No. Product Process data mapping Data width [Byte]

RX RY RWr RWw
1335030000 UR20-PF-O-1DI-SIL Input Data

4 0 0 0

1335040000 UR20-PF-O-2DI-DELAY-SIL RX (n): Safety input 0
1335050000 UR20-PF-O-2DI-SIL RX (n+1): Reserved / Safety input 1

RX (n+2): Automatic start
RX (n+3): Manual start
RX (n+4): Safety input 0, channel 1
RX (n+5): Safety input 0, channel 2
RX (n+6): Reserved / Safety input 1, channel 1
RX (n+7): Reserved / Safety input 1, channel 2
RX (n+8): 24 V Safe output
RX (n+9): Reserved / SS1 output
RX (n+10): 24 V DC feed-in
RX (n+11): Reserved
...
RX (n+24): Reserved / DIP-Switch conþguration Safe Input0
RX (n+25): Reserved / DIP-Switch conþguration Safe Input0
RX (n+26): Reserved / DIP-Switch conþguration Safe Output
RX (n+27): Reserved / DIP-Switch conþguration Safe Output
...
RX (n+31): Reserved

1) The process data of the time stamp modules (UR20-...-TS) are not synchronised in the entire CC-Link-IE-TSN network, but only locally within the u-remote station.
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UR20-FBC-CC-TSN Alarm message protocol
 – The UR20-FBC-CC-TSN cyclic process data indicate alarm 

message events (see process data mapping table).
 – The PLC reads each alarm message via SLMP dependent 

on the cyclic alarm bits as follows: diagnostic alarm, pro-
cess alarm, pull alarm and plug alarm event (see process 
data mapping table).

Example:
Request data format (G.SLMPSND)
Command Subcommand Head device No. and Device code No. of device points

Reservation Head device No. Device code Reservation Extension speciþcation Reservation

0x0401 0x0080 0x0000 Alarm type 0x00AB 0x0000 0x00FF 0xF8 Data width

Head device No. Selection of alarm type to be read
Alarm type Content

0x000001 Diagnostic alarm
0x000002 Process alarm
0x000003 Pull alarm
0x000004 Plug alarm

Extension speciþcation 0x00FF Acquire abnormal I/O unit information
No. of device points Data width of response data to be read

Data width Content

0x0032 Data width for acquiring diagnostic alarm data
0x0008 Data width for acquiring process alarm data
0x0004 Data width for acquiring pull alarm data
0x0004 Data width for acquiring plug alarm data
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Response data format (G.SLMPSND)
Alarm type Slot number Res Data

Alarm type Slot number 0xFF Alarm data

Alarm type Requested alarm type
Alarm type Content

0x01 Diagnostic alarm
0x02 Process alarm
0x03 Pull alarm
0x04 Plug alarm

Slot number Slot number of the I/O module where the event occurred
Slot number Content

0x01ŀ...ŀ0x64 Get information on 1stŀ...ŀ64th I/O unit
0xFF No alarm pending (Data area = 0))

Res Reserved = always 0xFF
Data Data area for the requested event

Alarm type Content

0x01 47-byte Diagnostic data
0x02 4-byte Process alarm data

0x03 None (Pull alarm contents can be determined 
by slot number)

0x04 None (Plug alarm contents can be determined 
by slot number) 
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5.13 PROFINET þeldbus coupler ECO

The UR20-FBC-PN-ECO þeldbus coupler is a PROFINET I/O 
participant certiþed by the PROFINET user organisation. The 
coupler is the head module for the u-remote system bus, to 
which up to 16 active u-remote modules can be connected. 
The PROFINET coupler has two Ethernet ports, and the inte-
grated switch supports a line network structure. 
The coupler can be accessed with a system-independent 
web server application via the Ethernet. Thus, all information, 
such as diagnostics, status values and parameters, can be 
read and all connected modules can be simulated or forced. 
In order to access the coupler via Ethernet, an IP address for 
the coupler must be conþgured in the controller (see docu-
mentation for the controller used). 
The station’s main power supply is integrated in the coupler. 
Power is supplied via a 4-pole connector.

Fieldbus coupler UR20-FBC-PN-ECO (Order No. 2659680000)

Status indicators

1

2

3

4

4

PWR
SF
BF
MT
LINK1
ACT1

ACT2
LINK2

PN-ECO

X1

X2

LED status indicators UR20-FBC-PN-ECO, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set, or 
þrmware update is running 

MT Maintenance Yellow: Error on the system bus or the þeldbus

LINK1 Connection Green: Connection established between port 1 of 
the coupler and another þeld device

ACT1 Active Yellow ÿashing: Data being exchanged on port 1

LINK2 Connection Green: Connection established between port 2 of 
the coupler and another þeld device

ACT2 Active Yellow ÿashing: Data being exchanged on port 2
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PWR

SF

BF

MT

LINK1

ACT1

LINK2

ACT2

PN-ECO

Coupler power supply LED 
green: supply voltage > 17ŀV Ñ1 V  
red: at least one current path < 17ŀV Ñ1 V

4.1 Green: supply voltage >ŀ17ŀVŀDC Ñ1 V
4.2 Red: supply voltage <ŀ17ŀVŀDC Ñ1 V

LED indicators UR20-FBC-PN-ECO, troubleshooting see Chapterŀ12 

24VDC
24VDC
GND
GND

PN-ECO

X1

X2

Connection diagram UR20-FBC-PN-ECO

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8ŀA, all four 
contacts must be connected with 1.5ŀmmİ wiring!
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UOUT

µC8x
System
bus

USYS

RJ45

RJ45

System
bus

USYS

DC

DC

System
bus

U

24 V/10 A 

Internal from the control card

UINUIN

UR20-FBC-PN-ECO

UOUT

Block diagram UR20-FBC-PN-ECO 
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Technical data UR20-FBC-PN-ECO (Order No. 2659680000)

System data

Connection 2 x RJ-45

Fieldbus protocol PROFINET IO (RT)

Redundancy protocol MRP

Input data width max. 512 Byte

Output data width max. 512 Byte

Parameter data max. 4362 Byte

Diagnostic data max. 1408 Byte

Number of modules max. 16 active

Configuration interface via RJ45

Transfer rate Fieldbus max. 100ŀMbps

u-remote system bus max. 48 Mbps

Start-up > 1ŀs

Supply

Supply voltage for system, inputs and outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Max. feed-in current horizontal installation 10ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

vertical installation 10ŀA (0 é +45ŀÁC / +32ŀÁF é +113ŀÁF),  
8ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

Current consumption from system current path ISYS 80ŀmA

Temperature data

Operation (horizontal installation) 0ŀÁC é +50ŀÁC / +32ŀÁFẽ…ẽ+122ŀÁF (1ŀx 10ŀA power supply)

Operation (vertical installation) 0ŀÁC é +45ŀÁC / +32ŀÁFẽ…ẽ+113ŀÁF (1ŀx 10ŀA power supply)

Storage, transport -40ŀÁC é +85ŀÁC / -ẽ40ŀÁFẽ…ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 242 g

General data, see Section 3.2

The cables to be connected must be temperature 
resistant up of 65 ÁC.
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Overview of editable parameters UR20-FBC-PN-ECO 

Parameter Optional values Default
IP address 4 numbers between 0 and 255

Subnet mask 4 numbers between 0 and 255

Gateway 4 numbers between 0 and 255

Webserver via Ethernet1) disabled / enabled enabled

HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

Process alarm disabled / enabled disabled

Diagnostic alarm disabled / enabled disabled

Type of diagnosis Extended channel diagnostic (short diagnostic) /
Vendor-speciþc diagnostic (complete diagnostic)

Extended channel diagnostic (short diagnostic)

Output behaviour on þeldbus error All outputs off / Enable substitute value / Hold last value All outputs off

Module behaviour on hot swap Continue data exchange / Behaviour like þeldbus error Continue data exchange

Data format Motorola / Intel Motorola

Lock force mode Force mode unlocked / Force mode locked Force mode unlocked

1) Change requires restart of the þeldbus coupler.

Reading diagnostic data
The last diagnostic telegram reported by the respective 
module can be read out from a slot via the acyclic services 
(ReadRecord). The diagnostic data are listed in the respective 
module description (see chapter 6).
The following diagnostic data are available:

Index 0 the þrst 4 Byte

Index 2 47 Byte (the complete string)

Status word
The following process data are available if the PROFINET 
coupler is used with status word.
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Status word UR20-FBC-PN-ECO

Bit Name Description
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality.

1 Errorbit 1 Reserve bit 1, currently not used
2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Port 1 Link active The port 1 link is active.
5 Port 2 Link active The port 2 link is active.
6 I/O-Conþguration error Deviation in the conþguration. 
7 Master conþguration error More than two modules have been physically removed from the station.
8 MRP enabled Media redundancy is enabled.
9 MRP role MRP role: 0ẽ=ẽclient, 1ẽ=ẽmanager. The PROFINET coupler supports only the client role.

10 Force mode active The force mode was activated via the web server. Process data cannot be exchanged between the master and forced channels.
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Errorbit 13 Reserve bit 13, currently not used
14 Voltage error Error on the voltage supply
15 Errorbit 15 Reserve bit 15, currently not used

Coupler-dependent data width of I/O modules UR20-FBC-PN-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2659680000 UR20-FBC-PN-ECO 4 10 47 4 4
1315170000 UR20-4DI-P1) 4 8 47 2 1
2009360000 UR20-4DI-P-3W1) 4 8 47 2 1
1315180000 UR20-8DI-P-2W 4 12 47 2 1
1394400000 UR20-8DI-P-3W 4 12 47 2 1
1315190000 UR20-8DI-P-3W-HD 4 12 47 2 1
1315200000 UR20-16DI-P 4 — 47 3 1
1315210000 UR20-16DI-P-PLC-INT 4 — 47 3 1
1460140000 UR20-2DI-P-TS 4 10 47 61 1
1460150000 UR20-4DI-P-TS 4 12 47 61 1
1315350000 UR20-4DI-N1) 4 8 47 2 1
1315370000 UR20-8DI-N-3W 4 12 47 2 1
1315390000 UR20-16DI-N 4 — 47 3 1
1315400000 UR20-16DI-N-PLC-INT 4 — 47 3 1
1550070000 UR20-4DI-2W-230V-AC1) 4 — 47 2 1
2457240000 UR20-8DI-ISO-2W 4 12 47 2 1
1315220000 UR20-4DO-P1) 4 5 47 1 2
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
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Coupler-dependent data width of I/O modules UR20-FBC-PN-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315230000 UR20-4DO-P-2A1) 4 5 47 1 2
1394420000 UR20-4DO-PN-2A 4 5 47 1 2
1315240000 UR20-8DO-P 4 5 47 1 2
1509830000 UR20-8DO-P-2W-HD 4 5 47 1 2
1315250000 UR20-16DO-P 4 — 47 1 3
1315270000 UR20-16DO-P-PLC-INT 4 — 47 1 3
1315410000 UR20-4DO-N1) 4 5 47 1 2
1315420000 UR20-4DO-N-2A1) 4 5 47 1 2
1315430000 UR20-8DO-N 4 5 47 1 2
1315440000 UR20-16DO-N 4 — 47 1 3
1315450000 UR20-16DO-N-PLC-INT 4 — 47 1 3
2457250000 UR20-4DO-ISO-4A1) 4 5 47 1 2
2456530000 UR20-8DIO-P-3W-DIAG 4 12 47 2 2
1315540000 UR20-4RO-SSR-2551) 4 5 47 1 2
1315550000 UR20-4RO-CO-2551) 4 5 47 1 2
1315600000 UR20-2PWM-PN-0.5A 4 12 47 5 13
1315610000 UR20-2PWM-PN-2A 4 12 47 5 13
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 68 47 9 7
2489830000 UR20-1SM-50W-6DI2DO-P 4 25 47 17 17
2705620000 UR20-2AI-UI-16 4 8 47 5 1
2566090000 UR20-2AI-UI-16-DIAG 4 10 47 5 1
1315620000 UR20-4AI-UI-16 4 10 47 9 1
1315690000 UR20-4AI-UI-16-DIAG 4 12 47 9 1
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 12 47 9 1
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 44 47 17 1
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 27 47 9 1
1506920000 UR20-4AI-UI-16-HD 4 10 47 9 1
1506910000 UR20-4AI-UI-16-DIAG-HD 4 12 47 9 1
1394390000 UR20-4AI-UI-12 4 10 47 9 1
1315650000 UR20-8AI-I-16-HD 4 14 47 17 1
1315720000 UR20-8AI-I-16-DIAG-HD 4 16 47 17 1
1315670000 UR20-8AI-I-PLC-INT 4 14 47 17 1
1315700000 UR20-4AI-RTD-DIAG 4 32 47 9 1
2456540000 UR20-4AI-RTD-HP-DIAG 4 48 47 9 1
1315710000 UR20-4AI-TC-DIAG 4 32 47 9 1
2001670000 UR20-4AI-R-HS-16-DIAG 4 67 47 9 1
2555940000 UR20-8AI-RTD-DIAG-2W 4 14 47 17 1
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
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Coupler-dependent data width of I/O modules UR20-FBC-PN-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1990070000 UR20-2AI-SG-24-DIAG 4 30 47 17 17
2007420000 UR20-3EM-230V-AC 4 31 47 17 17
2705630000 UR20-2AO-UI-16 4 10 47 1 5
2566100000 UR20-2AO-UI-16-DIAG 4 11 47 1 5
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 18 47 1 5
1315680000 UR20-4AO-UI-16 4 16 47 1 9
2453880000 UR20-4AO-UI-16-M 4 16 47 1 9
1315730000 UR20-4AO-UI-16-DIAG 4 17 47 1 9
2453870000 UR20-4AO-UI-16-M-DIAG 4 17 47 1 9
1510690000 UR20-4AO-UI-16-HD 4 16 47 1 9
1506930000 UR20-4AO-UI-16-DIAG-HD 4 17 47 1 9
1315570000 UR20-1CNT-100-1DO 4 25 47 13 11
1315590000 UR20-2CNT-100 4 44 47 13 13
1315580000 UR20-1CNT-500 4 25 47 9 11
1508080000 UR20-2FCNT-100 4 6 47 21 13
1508090000 UR20-1SSI 4 12 47 7 1
1315750000 UR20-1COM-232-485-422 4 10 47 17 17
2826280000 UR20-1COM-232-485-422-V2 4 10 47 17 17
2007430000 UR20-1COM-SAI-PRO 4 — 47 1 1
1315740000 UR20-4COM-IO-LINK 4 30 47 2) 2h)

2762630000 UR20-4COM-IO-LINK-V2 4 30 47 2) 2h)

1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS 4 23 47 6 6
1335070000 UR20-8DI-PN-FSPS 4 23 47 6 6
1335030000 UR20-PF-O-1DI-SIL 4 — 47 5 1
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 5 1
1335050000 UR20-PF-O-2DI-SIL 4 — 47 5 1
Max. data (in bytes) 260 4362 1408 512 512
1)  Also available as follower module, recognisable in the device description þle by ... before the module name. Can follow another supported module and then occupies one byte less in 

the process data (inputŀ1 and outputŀ1).
2) See manual for UR20-4COM-IO-LINK communication module
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5.14 EtherCAT þeldbus coupler ECO

The UR20-FBC-EC-ECO þeldbus coupler is an EtherCAT1)

participant certiþed by the EtherCAT Technology Group. The 
coupler is the head module for the u-remote system bus, to 
which up to 16 active u-remote modules can be connected. 
The EtherCAT coupler has two Ethernet ports, the integrated 
switch supports a line network structure. 
The coupler can be accessed with a system-independent 
web server application via the Ethernet. Thus, all informa-
tion, such as diagnostics, status values and parameters, can 
be read and all connected modules can be simulated or 
forced. In order to access the coupler via Ethernet, a control-
ler is required that supports the EoE protocol (Ethernet over 
EtherCAT). EoE must be activated in the controller and a valid 
IP address for the coupler must be assigned in the controller 
conþguration (see dokumentation for the controller used).  
The station’s main power supply is integrated in the coupler. 
Power is supplied via a 4-pole connector.

Fieldbus coupler UR20-FBC-EC-ECO (Order No. 2659690000)

1)  EtherCAT® and Safety over EtherCAT®  are registered trademarks and patented technologies, 
licensed by Beckhoff Automation GmbH, Germany

Status indicators

1

2

3

4

4

PWR
SF
BF
MT
L/A IN
L/A OUT

ERROR
RUN

X1

X2

EC-ECO

LED status indicators UR20-FBC-EC-ECO, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set

MT Maintenance Yellow: Error on the system bus

L/A IN Connection/Activity Green: Connection established between port 1 of 
the coupler and another þeld device 
Green ÿashing: Data being exchanged on port 1

L/A OUT Connection/Activity Green: Connection established between port 2 of 
the coupler and another þeld device 
Green ÿashing: Data being exchanged on port 2

RUN Coupler state Off: INIT
Green ÿashing PRE-OPERATIONAL
Green lights up brieÿy: SAFE-OPERATIONAL
Green: OPERATIONAL

ERROR Internal error Red: Critical error in the coupler 
Red lights up brieÿy: Error in coupler application 
Red brieÿy lights up twice: Output Syncman-
ager Watchdog expired
Red ÿashing: Conþguration error
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PWR

SF

BF

MT

L/A IN

L/A OUT

RUN

ERROR

EC-ECO

Coupler power supply LED 
green: supply voltage > 17ŀV Ñ1 V  
red: at least one current path < 17ŀV Ñ1 V

4.1 Green: supply voltage >ŀ17ŀVŀDC Ñ1 V
4.2 Red: supply voltage <ŀ17ŀVŀDC Ñ1 V

LED indicators UR20-FBC-EC-ECO, troubleshooting see Chapterŀ12

24VDC

IN

OUT

24VDC
GND
GND

EC-ECO

X1

X2

Connection diagram UR20-FBC-EC-ECO 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8ŀA, all four 
contacts must be connected with 1.5ŀmmİ wiring!
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UOUT

µC8x
System
bus

USYS

RJ45

RJ45

System
bus

USYS

DC

DC

System
bus

U

24 V/10 A 

Internal from the control card

UINUIN

UR20-FBC-EC-ECO

UOUT

Block diagram UR20-FBC-EC-ECO
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Technical data UR20-FBC-EC-ECO (Order No. 2659690000)

System data

Connection 2 x RJ-45

Fieldbus protocol EtherCAT

Process data max. 1024ŀByte

Parameter data max. 16ẽxẽ64 Byte

Diagnostic data max. 16ẽxẽ50 Byte

Number of modules max. 16 active

Configuration interface via RJ45

Distributed Clock not supported

Transfer rate Fieldbus max. 100ŀMbps

u-remote system bus max. 48 Mbps

Supply

Supply voltage for system, inputs and outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Max. feed-in current1) horizontal installation 10ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

vertical installation 10ŀA (0 é +45ŀÁC / +32ŀÁF é +113ŀÁF),  
8ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

Current consumption from system current path ISYS 80ŀmA

Temperature data1)

Operation (horizontal installation) 0ŀÁC é +50ŀÁC / +32ŀÁFẽ…ẽ+122ŀÁF (1ŀx 10ŀA power supply)

Operation (vertical installation) 0ŀÁC é +45ŀÁC / +32ŀÁFẽ…ẽ+113ŀÁF (1ŀx 10ŀA power supply)

Storage, transport -40ŀÁC é +85ŀÁC / -ẽ40ŀÁFẽ…ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 242 g

General data, see Section 3.2.

The cables to be connected must be temperature 
resistant up of 65 ÁC.
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Overview of the editable parameters UR20-FBC-EC-ECO

Parameter Optional values Default
Webserver via Ethernet1) disabled (0) / enabled (1) enabled

I/O data of station synchronous disabled (0) / enabled (1) disabled

Slot counting Count mode from 0 (0) / Count mode from 1 (1) Count mode from 0

HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP only HTTPS; no HTTP

Process alarm disabled (0) / enabled (1) disabled

Diagnostic alarm disabled (0) / enabled (1) disabled

Output behaviour on þeldbus error All outputs off (0) / Enable substitute value (1) / Hold last value (2) All outputs off

Module behaviour on hot swap Continue data exchange (0) / Behaviour like þeldbus error (1) Continue data exchange

Data format Motorola (0) / Intel (1) Intel

Lock force mode Force mode unlocked (0) / Force mode locked (1) Force mode unlocked

1) Change requires restart of the þeldbus coupler.

Parameter „Slot counting“
This parameter determines whether the counting of the 
module slots in the station starts with 0 or with 1.

Parameter „Lock force mode“
This parameter determines whether he foce mode can be 
used or whether it is locked.
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Status messages of the u-remote station
In addition to the process input data a coupler status word as 
well as module status bytes are transfered to the SPS. Thus 
diagnostics and status messages can be read directly.
The coupler status word describes the status of the u-remote 
station including the following information:

Coupler status bits UR20-FBC-EC-ECO

Bit Name Meaning

0 Summarized module diagnosis Module diagnostic is present. A diagnosis is available for at least one module with diagnostics functionality.
1 Station pending More than one module as been pulled. In this status, the coupler cannot determine whether one of the disconnected modules is plugged 

back into the correct slot.
2 Errorbit 2 Reserve bit 2, currently not used
3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.
4 Errorbit 4 Reserve bit 4, currently not used
5 Errorbit 5 Reserve bit 5, currently not used
6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Module Ident List 0xF030) differs 

from the module list detected by the coupler (Detected Module Ident List 0xF050).
7 Master conþguration error The list of conþgured modules (Conþgured Module Ident List 0xF030) was not transmitted. The coupler cannot perform the comparison 

with the list of detected modules (Detected Module Ident List 0xF050). Changing to the the OPERATIONAL status is nevertheless pos-
sible if it is ensured that the conþgured module conþguration matches with the installed module conþguration.

8 Errorbit 8 Reserve bit 8, currently not used
9 Errorbit 9 Reserve bit 9, currently not used
10 Force mode active Web server force mode is active. Force mode was activated through the web server. Process data cannot be exchanged between the 

EtherCAT master and forced channels.
11 Errorbit 11 Reserve bit 11, currently not used
12 Errorbit 12 Reserve bit 12, currently not used
13 Errorbit 13 Reserve bit 13, currently not used
14 Voltage error Error in the supply voltage

15 Errorbit 15 Reserve bit 15, currently not used
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Status messages of the modules
A module status byte is added to each module’s process 
data (with the exception of safe I/O modules UR20-*-FSOE). 
It describes the status of the module including the following 
information:

Module status messages

Value Meaning 

0x00 Plug-in station is undeþned

0x01 Plug-in station = module OK

0x80 Plug-in station empty, module has been removed

0x81 Incorrect module plugged in

0x82 Diagnosis available

Module diagnosis
The coupler`s status word reveals whether there is a module 
diagnosis. The history of the module diagnosis can be inter-
rogated via object 0x10F3. A ring buffer stores 20 diagnosis 
in a way, that the current diagnosis overwrites the eldest one 
(subindex 06 to 19).

History of module diagnosis as shown in TwinCat

Values written into a CAN object index 0x80nn, 
subindex 6, 8, 10 or 11 will be read in twisted 
order!

 Always twist the values when writing into the 
mentioned subindices. 

Example: Write 0x76543210, if 0x1234567 
shall be read.
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Coupler-dependent data width of I/O modules UR20-FBC-EC-ECO

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2659690000 UR20-FBC-EC-ECO 256 3328 1024 1024
1315170000 UR20-4DI-P 4 47 2 —
2009360000 UR20-4DI-P-3W 4 47 2 —
1315180000 UR20-8DI-P-2W 4 47 2 —
1394400000 UR20-8DI-P-3W 4 47 2 —
1315190000 UR20-8DI-P-3W-HD 4 47 2 —
1315200000 UR20-16DI-P 4 47 3 —
1315210000 UR20-16DI-P-PLC-INT 4 47 3 —
1460140000 UR20-2DI-P-TS 4 47 61 —
1460150000 UR20-4DI-P-TS 4 47 61 1
1315350000 UR20-4DI-N 4 47 2 —
1315370000 UR20-8DI-N-3W 4 47 2 —
1315390000 UR20-16DI-N 4 47 3 —
1315400000 UR20-16DI-N-PLC-INT 4 47 3 —
1550070000 UR20-4DI-2W-230V-AC 4 47 2 —
2457240000 UR20-8DI-ISO-2W 4 47 2 —
1315220000 UR20-4DO-P 4 47 1 1
1315230000 UR20-4DO-P-2A 4 47 1 1
1394420000 UR20-4DO-PN-2A 4 47 1 1
1315240000 UR20-8DO-P 4 47 1 1
1509830000 UR20-8DO-P-2W-HD 4 47 1 1
1315250000 UR20-16DO-P 4 47 1 2
1315270000 UR20-16DO-P-PLC-INT 4 47 1 2
1315410000 UR20-4DO-N 4 47 1 1
1315420000 UR20-4DO-N-2A 4 47 1 1
1315430000 UR20-8DO-N 4 47 1 1
1315440000 UR20-16DO-N 4 47 1 2
1315450000 UR20-16DO-N-PLC-INT 4 47 1 2
2457250000 UR20-4DO-ISO-4A 4 47 1 1
2456530000 UR20-8DIO-P-3W-DIAG 4 47 2 1
1315540000 UR20-4RO-SSR-255 4 47 1 1
1315550000 UR20-4RO-CO-255 4 47 1 1
1315600000 UR20-2PWM-PN-0.5A 4 47 5 12
1315610000 UR20-2PWM-PN-2A 4 47 5 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 47 9 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 47 17 16
2705620000 UR20-2AI-UI-16 4 47 5 —
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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Coupler-dependent data width of I/O modules UR20-FBC-EC-ECO

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2566090000 UR20-2AI-UI-16-DIAG 4 47 5 —
1315620000 UR20-4AI-UI-16 4 47 9 —
1315690000 UR20-4AI-UI-16-DIAG 4 47 9 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 47 9 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 47 17 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 47 9 —
1506920000 UR20-4AI-UI-16-HD 4 47 9 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 47 9 —
1394390000 UR20-4AI-UI-12 4 47 9 —
1315650000 UR20-8AI-I-16-HD 4 47 17 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 47 17 —
1315670000 UR20-8AI-I-PLC-INT 4 47 17 —
1315700000 UR20-4AI-RTD-DIAG 4 47 9 —
2456540000 UR20-4AI-RTD-HP-DIAG 4 47 9 —
1315710000 UR20-4AI-TC-DIAG 4 47 9 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 47 9 —
2555940000 UR20-8AI-RTD-DIAG-2W 4 47 17 —
1990070000 UR20-2AI-SG-24-DIAG 4 47 17 16
2007420000 UR20-3EM-230V-AC 4 47 17 16
2705630000 UR20-2AO-UI-16 4 47 1 4
2566100000 UR20-2AO-UI-16-DIAG 4 47 1 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 47 1 4
1315680000 UR20-4AO-UI-16 4 47 1 8
2453880000 UR20-4AO-UI-16-M 4 47 1 8
1315730000 UR20-4AO-UI-16-DIAG 4 47 1 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 47 1 8
1510690000 UR20-4AO-UI-16-HD 4 47 1 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 47 1 8
1315570000 UR20-1CNT-100-1DO 4 47 13 10
1315590000 UR20-2CNT-100 4 47 13 12
1315580000 UR20-1CNT-500 4 47 13 10
1508080000 UR20-2FCNT-100 4 47 21 12
1508090000 UR20-1SSI 4 47 7 —
1315750000 UR20-1COM-232-485-422 4 47 17 16
2826800000 UR20-1COM-232-485-422-V2 4 47 17 16
2007430000 UR20-1COM-SAI-PRO 4 47 1 0
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module  
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module 
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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Coupler-dependent data width of I/O modules UR20-FBC-EC-ECO

Order No. Module Configuration Parameters1) Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1529780000 UR20-4DI-4DO-PN-FSOE 4 47 6 6
1529800000 UR20-8DI-PN-FSOE 4 47 6 6
1335060000 UR20-4DI-4DO-PN-FSPS — — — —
1335070000 UR20-8DI-PN-FSPS — — — —
1335030000 UR20-PF-O-1DI-SIL 4 47 5 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 47 5 —
1335050000 UR20-PF-O-2DI-SIL 4 47 5 —
max. data (in Byte) 1514 pro telegramm + CoE 1514 pro telegramm + CoE 1514 pro telegramm + CoE 1024 1024
1) Each parameter is transferred individually by a SDO transfer (service data objects). For that reason there is no size limit, nevertheless every transfered parameter prolongs starting up the station.
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5.15 Modbus TCP þeldbus coupler ECO

The UR20-FBC-MOD-TCP-ECO þeldbus coupler are Modbus 
TCP participants according to IEC 61158. As a head module 
of the u-remote system bus the coupler supports up to 16 
open connections. 
The two Ethernet ports form an unmanaged 2-port switch 
that supports a line network structure. 
The coupler can be accessed with a system-independent 
web server application via the Ethernet. Thus, all informa-
tion, such as diagnostics, status values and parameters, can 
be read and all connected modules can be simulated or 
forced. 
The station’s main power supply is integrated in the coupler. 
Power is supplied via a 4-pole connector. 

Fieldbus coupler UR20-FBC-MOD-TCP-ECO (Order No. 2659700000)

Status indicators

1

2

3

4

4

PWR
SF
BF
MT
L/A X1
L/A X2

MOD-ECO

X1

X2

LED status indicators UR20-FBC-MOD-TCP-ECO, troubleshooting see Chapterŀ12

PWR Power LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, 
or error in a module, or there is a new diagnostic 
message
Red ÿashing: Station in Force mode

BF Bus failure Red: No connection to the þeldbus
Red ÿashing: Conþguration error, no connection 
to the control unit, or error in the parameter set, or 
þrmware update is running

MT Maintenance Yellow: Error on the system bus or þeldbus

L/A X1 Connection/active Green / Yellow1): Connection established between 
port 1 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port 1

L/A X2 Connection/active Green / Yellow1): Connection established between 
port 2 of the coupler and another þeld device
Green ÿashing / Yellow ÿashing1): Data being 
exchanged on port 2

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s
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PWR

SF

BF

MT

L/A X1

L/A X2

MOD-ECO

Coupler power supply LED 
green: supply voltage >17ŀV Ñ1 V 
red: at least one current path <17ŀV Ñ1 V

4.1 Green: supply voltage >ŀ17ŀVŀDC Ñ1 V
4.2 Red: supply voltage <ŀ17ŀVŀDC Ñ1 V

LED indicators UR20-FBC-MOD-TCP-ECO, troubleshooting see Chapterŀ12

24VDC
24VDC
GND
GND

MOD-ECO

X1

X2

Connection diagram UR20-FBC-MOD-TCP-ECO 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8ŀA, all four 
contacts must be connected with 1.5ŀmmİ wiring!
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UOUT

µC8x
System
bus

USYS

RJ45

RJ45

System
bus

USYS

DC

DC

System
bus

U

24 V/10 A 

Internal from the control card

UINUIN

UR20-FBC-MOD-TCP-ECO

UOUT

Block diagram UR20-FBC-MOD-TCP-ECO
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Technical data UR20-FBC-MOD-TCP-ECO (Order No. 2659700000)

System data

Connection 2 x RJ-45

Fieldbus protocol Modbus TCP

Open multi-client connections max. 8

Process data max. 1ŀkByte

Parameter data max. 1ŀkByte

Diagnostic data max. 1ŀkByte

Number of modules max. 16 active

Configuration interface via RJ45

Fieldbus interface Full/Half duplex, Auto MIDI/X, autonegotiation

Transfer rate Fieldbus 10ŀMbps/100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system, inputs and outputs 24ŀVŀDC +20ẽ% / -15ẽ%

Max. feed-in current horizontal installation 10ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

vertical installation 10ŀA (0 é +45ŀÁC / +32ŀÁF é +113ŀÁF),  
8ŀA (0 é +50ŀÁC / +32ŀÁF é +122ŀÁF)

Current consumption from system current path ISYS 80ŀmA

Temperature data

Operation (horizontal installation) 0ŀÁC é +50ŀÁC / +32ŀÁFẽ…ẽ+122ŀÁF (1ŀx 10ŀA power supply)

Operation (vertical installation) 0ŀÁC é +45ŀÁC / +32ŀÁFẽ…ẽ+113ŀÁF (1ŀx 10ŀA power supply)

Storage, transport -40ŀÁC é +85ŀÁC / -ẽ40ŀÁFẽ…ẽ+185ŀÁF

Connection data

Type of connection “PUSH IN”

Conductor cross-section Single-wired, þne-wired 0.14ẽ...ẽ1.5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 242 g

General data, see Section 3.2

The cables to be connected must be temperature 
resistant up of 65 ÁC.

The coupler provides only one alarm (process or 
diagnostic alarm) for each connected module at 
a time. Subsequent alarms of this module cannot 
be displayed until a pending alarm has been ac-
knowledged. In the event that a pending alarm is 
not acknowledged in time the subsequent alarms 
will not be registered. 

Conþguration of the IP address
The web server can be used to deþne whether a static IP 
address shall be used or the address shall be assigned auto-
matically (DHCP/BootP).  
By default, the coupler ist set to DHCP and Static with 
a timeout of 30ŀs. If no assigment by a DHCP server 
follows during this waiting time, the static IP address 
192.168.0.222 will be set.
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Overview of the editable parameters UR20-FBC-MOD-TCP-ECO

Parameter Optional values Default
IP address 4 numbers between 0 and 255 192.168.0.222
Subnet mask 4 numbers between 0 and 255 255.255.255.0
Gateway1) 4 numbers between 0 and 255 192.168.0.1
IP conþguration Static, DHCP, BootP DHCP and static 

see register 0x1124ẽðẽ0x1129 and 0x1140ẽðẽ0x1145 on page 226
Modbus DHCP timeout Waiting time, 1 to 1000ŀs 30 s
Additional TCP port1) 0 (disabled) / Value from 1 to 65535 (except for 80 and 161) 0
Modbus watchdog Watchdog time in steps of 10ŀms 0 *10ŀms, seeŀregister 0x1120 on page 226
Modbus connection timeout Connection watchdog time in sec 1ŀs, seeŀregister 0x1131 on page 227
Writing access in multi-client operation for all connections, for client with þrst write access, for client 

with þrst connection
for all connections, see register 0x1130 on page 226

Check reference list before data exchange disabled / enabled disabled, see register 0x1132 on page 227
Process alarm disabled / enabled disabled, seeŀregister 0x1133 on page 227
Diagnostic alarm disabled / enabled disabled, seeŀregister 0x1134 on page 227
Output behaviour on þeldbus error1) All outputs off / Enable substitute value / Hold last value All outputs off, see register  0x1135 on page 227
Module behaviour on hot swap Continue data exchange / Behaviour like þeldbus error Continue data exchange, see register 0x1136 on page 227
Data format Motorola / Intel Motorola, see register 0x1137 on page 227
Lock force mode Force mode unlocked / Force mode locked Force mode unlocked, see register 0x1122 on page 226
HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

1) See description below

Parameter “Additional TCP port“
Another TCP port additionally to the standard port (502) can 
be enabled using this parameter. Apart from the values 80 
(reserved for http) and 161 (reserved for SNMP) every num-
ber from 1 to 65535 can be used. Value 0 deactivates the 
port. The standard port 502 will remain open in any case.

Parameter òOutput behaviour on þeldbus erroró 
With active reference list mode the setting of this parameter 
has the same impact also on reference list errors.
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Implemented modbus functions
Function code no. Function Description See also table 
1 (0x01) Read Coils Reading of multiple output bits Bit addresses
2 (0x02) Read Discrete Inputs Reading of multiple input bits Bit addresses
3 (0x03) Read Holding Registers Reading of multiple holding registers Register addresses
4 (0x04) Read Input Registers Reading of multiple input registers Register addresses
5 (0x05) Write Single Coil Writing of one output bit Bit addresses
6 (0x06) Write Single Registers Writing of one holding register Register addresses
15 (0x0F) Write Multiple Coils Writing of multiple output bits Bit addresses
16 (0x10) Write Multiple Registers Writing of multiple holding registers Register addresses
22 (0x16) Mask Write Register Bitwise modifying of one holding register Register addresses
23 (0x17) Read/Write Multiple Registers Reading and writing of multiple holding registers simultaneously Register addresses

Bit addresses for the use with function codes 1, 2, 5, 15

Bit address Access Data width Description Remarks
hex dez

0x0000 ð 0x1FFF 0 ð8191 ro Module dependent Packed process data of inputs Byte-granular
0x8000 ð 0x9FFF 32768 ð 40959 rw Module dependent Packed process data of outputs Byte-granular
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Register addresses for the use with function codes 3, 4, 6, 16, 22, 23

Register address
hex                                  dec

Access
Data width Description Remarks

0x0000ŀðŀ0x01FF 0 ð 511 ro Module- 
dependent

Packed process data for inputs byte granularly

0x0800ŀðŀ0x09FF 2048 ð 2559 rw Module- 
dependent

Packed process data for outputs byte granularly

0x1000ŀðŀx100B 4096 ð 4102 ro Byte Coupler identiþer  
0x100C 4108 ro Word Coupler status Bit assignment see register 0x100C 

on page 225
0x100D 4109 ro Word Life Signal 16ŀbit counter, 1ŀms tick
0x100E 4110 ro Wort Port Link Status Bit assignment see register 0x100E 

on page 225
0x1010 4112 ro Word Process image length in bits for the output modules
0x1011 4113 ro Word Process image length in bits for the input modules
0x1017 4119 ro Word Register mapping revision  

0x1018ŀðŀ0x101B 4120 ð 4123 ro Byte Collective diagnostics message for I/O modules  
(1 bit per I/O module)

 

0x101Cŀðŀ0x101F 4124 ð 4127 ro Byte Collective process alarm message for I/O modules  
(1 bit per I/O module)

 

0x1020ŀðŀ0x1027 4128 ð 4135 ro Byte Coupler serial number
0x1028ŀðŀ0x102F 4136 ð 4143 ro Byte Module status (2 bits per I/O module), 

00 = module O.K., 01 = module error, 
10 = incorrect module 11 = module not plugged in

Structure as in PROFIBUS module 
status

0x1030 4144 ro Word Modbus watchdog, current time (x*10 ms) 
0 = watchdog has expired, 0xFFFF = watchdog 
deactivated

Time still remaining for monitoring 
the exchange of process data

0x1120 4384 rw Word Modbus watchdog, predeþned time (x*10 ms), default 
= 0 ms (no watchdog active)

Time for monitoring the exchange 
of process data. The value of the 
elapsed watchdog time is reset to 
the start value with each setting of 
the watchdog time. Therefore this 
register is not suitable for cyclic 
write access.

0x1121 4385 rw Word Data exchange Modbus watchdog, reset register  
Bitŀ0 = 1: watchdog reset at predeþned time  
Bitŀ8 = 1: restart after expired watchdog

Function requires rising edge 
(changing from 0 to 1) at the 
respective bit
Bit 0: reset watchdog while it is 
running (retrigger) Bit 8: restart of 
expired watchdog

0x1122 4386 rw DWord Lock of the force mode via webserver „LOCK“ to lock, „FREE“ to unlock
0x1124ŀðŀ0x1125 4388ŀðŀ4389 rw Long Changing IP address via þeldbus
0x1126ŀðŀ0x1127 4390ŀðŀ4391 rw Long Changing subnet mask via þeldbus
0x1128ŀðŀ0x1129 4392ŀðŀ4393 rw Long Changing gateway via þeldbus

0x1130 4400 rw Word Writing access in multi-client operation  
0x1131 4401 rw Word Modbus connection timeout in seconds  

Default = 1 (0 = dectivated)
 

0x1132 4402 rw Word Check the reference list before data exchange  
0x0000 = disabled,  0x0001 = enabled
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Register addresses for the use with function codes 3, 4, 6, 16, 22, 23

Register address
hex                                  dec

Access
Data width Description Remarks

0x1133 4403 rw Word Process alarm 0x0000 = disabled, 0x0001 = enabled  
0x1134 4404 rw Word Diagnostic alarm 0x0000 = disabled, 0x0001 = 

enabled
 

0x1135 4405 rw Word Output behaviour on þeldbus error 
0x0000 = all outputs off
0x0001 = enable substitute values
0x0002 = hold last value

 

0x1136 4406 rw Word Module behaviour on hot swap
0x0000 = continue data exchange 
0x0001 = behaviour as on þeldbus error

 

0x1137 4407 rw Word Data format 0x0000 = Motorola, 0x0001 = Intel  
0x113Cŀðŀ0x113D 4412 ð 4413 wo DWord Boot module parameters 

Motorola =òLOADó, Intel =òDAOLó
0x113Eŀðŀ0x113F 4414 ð 4415 wo DWord Save module parameters

Motorola =òSAVEó, Intel =òEVASó
0x27FE 10238 ro Word Number of entries in the current module list  
0x27FF 10239 ro Word Number of entries in the reference list  

0x2800ŀðŀ0x287F 10240 ð 10367 rw DWord Reference list  
(max. 16 modules per station * 2 registers per module)

Always 2 registers per module must 
be transferred

0x2A00ŀðŀ0x2A7F 10752 ð 10879 ro DWord Current module list  
(max. 16 modules per station * 2 registers per module)

Always 2 registers per module must 
be transferred

0x2B00ŀðŀ0x2B7F 11008 ð 11135 ro Word Modul offsets of packed process data
0x8000ŀðŀ0x87FF 32768 ð 34815 ro Module Process data inputs  

(max. 16 modules per station * 32 registers per 
module)

0x9000ŀðŀ0x97FF 36864 ð 38911 rw Module Process data outputs  
(max. 16 modules per station * 32 registers per 
module)

0xA000ŀðŀ0xA7FF 40960 ð 43007 ro Byte Diagnostics  
(max. 16 modules per station * 32 registers per 
module)

Conþrmation by readout

0xB000ŀðŀ0xB7FF 45056 ð 47103 ro Byte Process alarms  
(max. 16 modules per station * 32 registers per 
module)

Conþrmation by readout

0xC000 - 0xFFFF 49152 ð 65535 rw Byte Module parameters: 
max. 16 modules per station * 256 registers per module)
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Packed process data
Packed input process data
Input register range: 0x0000 to 0x01FF

Access to all 512 registers is always possible 
regardless of the I/O structure. Unused registers 
respond with “0”.

Packed output process data
Output register range: 0x0800 to 0x09FF

Access to all 512 registers is always possible 
regardless of the I/O structure. Unused registers 
send “0” during a read access, write accesses 
are ignored.

Example of an optimal module arrangement

Product Input data Output data Number of  
input registers 

Number of  
output registers 

Remarks

UR20-FBC-MOD --- --- 0 0
UR20-4AO-UI --- 8 Byte 0 4 allocates 4 registers
UR20-4AI-UI 8 Byte --- 4 0 allocates 4 registers
UR20-4DI-P 1 Byte --- 1/2 0 allocates low byte of a register
UR20-8DI-x 1 Byte --- 1/2 0 allocates high byte of a register
UR20-16DI-x 2 Byte --- 1 0 allocates 1 register
Total 6 4

Example of a suboptimal module arrangement

Product Input data Output data Number of  
input registers 

Number of  
output registers 

Remarks

UR20-FBC-MOD --- --- 0 0
UR20-4DI-P 1 Byte --- 1 0 allocates 1 register
UR20-4AO-UI --- 8 Byte 0 4 allocates 4 registers
UR20-4AI-UI 8 Byte --- 4 0 allocates 4 registers
UR20-8DI-x 1 Byte --- 1 0 allocates 1 register
UR20-16DI-x 2 Byte --- 1 0 allocates 1 register
Total 7 4

Structure of packed process data
The byte granularly packed process data contains all input 
data (register range 0x0000 to 0x01FF) and output data 
(register range 0x0800 to 0x09FF) of the u-remote station.

The start address(es) of each module’s process 
data are listet in register 0x2B00 ð 0x2B7F 
(s.ŀsection òModule offsets of process dataò on 
page 229).

Process data is mapped according to the 
modules are arranged. To avoid larger gaps in 
the process data, the different modules should be 
arranged in an optimal manner.



5Ằ  | Modbus TCP þeldbus coupler ECO

223Manual u-remote1432790000/28/10.2023

Coupler-dependent data width of I/O modules  UR20-FBC-MOD-TCP-ECO

Order No. Module Process data
Input Output

Byte Byte

1315170000 UR20-4DI-P 1 Byte —
2009360000 UR20-4DI-P-3W 1 Byte —
1315180000 UR20-8DI-P-2W 1 Byte —
1394400000 UR20-8DI-P-3W 1 Byte —
1315190000 UR20-8DI-P-3W-HD 1 Byte —
1315200000 UR20-16DI-P 2 Byte —
1315210000 UR20-16DI-P-PLC-INT 2 Byte —
1460140000 UR20-2DI-P-TS 15*(2 Byte, 1 Word) —
1460150000 UR20-4DI-P-TS 15*(2 Byte, 1 Word) —
1315350000 UR20-4DI-N 1 Byte —
1315370000 UR20-8DI-N-3W 1 Byte —
1315390000 UR20-16DI-N 2 Byte —
1315400000 UR20-16DI-N-PLC-INT 2 Byte —
1550070000 UR20-4DI-2W-230V-AC 1 Byte —
2457240000 UR20-8DI-ISO-2W 1 Byte —
1315220000 UR20-4DO-P ð 1 Byte
1315230000 UR20-4DO-P-2A ð 1 Byte
1394420000 UR20-4DO-PN-2A ð 1 Byte
1315240000 UR20-8DO-P ð 1 Byte
1509830000 UR20-8DO-P-2W-HD ð 1 Byte
1315250000 UR20-16DO-P ð 2 Byte
1315270000 UR20-16DO-P-PLC-INT ð 2 Byte
1315410000 UR20-4DO-N ð 1 Byte
1315420000 UR20-4DO-N-2A ð 1 Byte
1315430000 UR20-8DO-N ð 1 Byte
1315440000 UR20-16DO-N ð 2 Byte
1315450000 UR20-16DO-N-PLC-INT ð 2 Byte
2457250000 UR20-4DO-ISO-4A ð 1 Byte
2456530000 UR20-8DIO-P-3W-DIAG 1 Byte 1 Byte
1315540000 UR20-4RO-SSR-255 ð 1 Byte
1315550000 UR20-4RO-CO-255 ð 1 Byte
1315600000 UR20-2PWM-PN-0.5A 2 Word 2 DWord, 2 Word
1315610000 UR20-2PWM-PN-2A 2 Word 2 DWord, 2 Word
2697910000 UR20-2PWM-I-2.5A-2DI-P 2 Byte, 3 Word 2 Word, 2 Byte
2489830000 UR20-1SM-50W-6DI2DO-P 16 Byte 16 Byte
2705620000 UR20-2AI-UI-16 2 Word —
2566090000 UR20-2AI-UI-16-DIAG 2 Word —
1315620000 UR20-4AI-UI-16 4 Word —
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Coupler-dependent data width of I/O modules  UR20-FBC-MOD-TCP-ECO

Order No. Module Process data
Input Output

Byte Byte

1315690000 UR20-4AI-UI-16-DIAG 4 Word —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 Word —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 DWord —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 Word —
1506920000 UR20-4AI-UI-16-HD 4 Word —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 Word —
1394390000 UR20-4AI-UI-12 4 Word —
1315650000 UR20-8AI-I-16-HD 8 Word —
1315720000 UR20-8AI-I-16-DIAG-HD 8 Word —
1315670000 UR20-8AI-I-PLC-INT 8 Word —
1315700000 UR20-4AI-RTD-DIAG 4 Word —
2456540000 UR20-4AI-RTD-HP-DIAG 4 Word —
1315710000 UR20-4AI-TC-DIAG 4 Word —
2001670000 UR20-4AI-R-HS-16-DIAG 4 Word —
2555940000 UR20-8AI-RTD-DIAG-2W 8 Word —
1990070000 UR20-2AI-SG-24-DIAG 2ŀDWord, 8ŀByte 2ŀDWord, 8ŀByte
2007420000 UR20-3EM-230V-AC 8 Word 8 Word
2705630000 UR20-2AO-UI-16 ð 2 Word
2566100000 UR20-2AO-UI-16-DIAG ð 2 Word
2566970000 UR20-2AO-UI-ISO-16-DIAG — 2 Word
1315680000 UR20-4AO-UI-16 — 4 Word
1315730000 UR20-4AO-UI-16-DIAG — 4 Word
1510690000 UR20-4AO-UI-16-HD — 4 Word
1506930000 UR20-4AO-UI-16-DIAG-HD — 4 Word
1315570000 UR20-1CNT-100-1DO 2 DWord, 2 Word 2 DWord, 1 Word
1315590000 UR20-2CNT-100 2 DWord, 2 Word 2 DWord, 2 Word
1315580000 UR20-1CNT-500 1 DWord, 2 Word 2 DWord, 1 Word
1508080000 UR20-2FCNT-100 4 DWord, 2 Word 2 DWord, 2 Word
1508090000 UR20-1SSI 1 DWord, 1 Word —
1315750000 UR20-1COM-232-485-422 16 Byte 16 Byte
2826800000 UR20-1COM-232-485-422-V2 16 Byte 16 Byte
2007430000 UR20-1COM-SAI-PRO — —
1529780000 UR20-4DI-4DO-PN-FSOE not supported
1529800000 UR20-8DI-PN-FSOE not supported
1335060000 UR20-4DI-4DO-PN-FSPS not supported
1335070000 UR20-8DI-PN-FSPS not supported
1335030000 UR20-PF-O-1DI-SIL 4 Byte —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 Byte —
1335050000 UR20-PF-O-2DI-SIL 4 Byte —
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0x1000ặðặ0x1006 (4096 ð 4102) Coupler identiþer
The identiþer is the òproduct designationó: 
UR20-FBC-MOD-TCP-ECO.

0x100C (4108) Coupler status

Bit Name Meaning 
0 Summarized module diagnosis A diagnosis is available on at least one module with diagnostics functionality.

1 Errorbit 1 Reserve bit 1, currently not used 

2 Errorbit 2 Reserve bit 2, currently not used 

3 Systembus error Error on system bus. Communication with the connected modules is disrupted. 

4 Errorbit 4 Reserve bit 4, currently not used 

5 Errorbit 5 Reserve bit 5, currently not used 

6 I/O-Conþguration error Differing conþguration. The module list has changed. The list of conþgured modules (reference 
list 0x2800ẽðẽ0x287F) differs from the module list detected by the coupler (current module list 
0x2A00ẽðẽ0x2A7F). 

7 Master conþguration error Master conþguration error. The station contains modules which are not supported by the coupler (seeŀdata 
width table). 

8 Register access error Access on invalid Modbus register. Reading out 0x100C resets the error bit.

9 Errorbit 9 Reserve bit 9, currently not used 

10 Force mode active Force mode was activated via the web server. Forced channels do not exchange data with the master. 

11 Errorbit 11 Reserve bit 11, currently not used 

12 Errorbit 12 Reserve bit 12, currently not used 

13 Errorbit 13 Reserve bit 13, currently not used 

14 Voltage error Error in the supply voltage

15 Errorbit 15 Reserve bit 15, currently not used

0x100D (4109) Life Signal

0x100E (4110) Port Link Status 
Bit 0: Port 1 Link Status (1 Link up, 0 Link down)
Bit 1: Port 2 Link Status (1 Link up, 0 Link down)

0x1010 (4112) Process image length in bits for the output 
modules  
0x1011 (4113) Process image length in bits for the input 
modules

0x1017 (4119) Register ð mapping revision
Version of the register structure

0x1018ặðặ0x101B (4120 ð 4123) Collective diagnostics mes-
sage for I/O modules
If a diagnostic alarm is activated (register 0x1134) and there 
is a diagnostic message for a module, it is indicated here 
with a set bit. A module’s slot position corresponds to its 
position in the 64-bit data þeld (minus passive modules with-
out slot recognition). Example: 0x0000 0000 0000 0002 = 
There is a diagnostic alarm for module 2. 
Reading the module’s diagnostic memory (0xAXXX) con-
þrms the diagnosis and resets the corresponding bit. In 
case of multiple diagnoses for one module, only the most 
up-to-date diagnosis is displayed. The next diagnostic is then 
placed in a wait loop and only becomes active once the cur-
rent one has been conþrmed.
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0x101Cặðặ0x101F (4124 ð 4127) Collective process alarm 
message for the I/O modules
If a process alarm is activated (register 0x1133) and there 
is an alarm for a module, this is indicated here with a set bit. 
A module’s slot position corresponds to its position in the 
64-bit data þeld (minus passive modules without slot rec-
ognition). Example: 0x0000 0000 0000 0002 = There is a 
process alarm for module 2. 
Reading the module’s process alarm memory (0xBXXX) 
conþrms the alarm and resets the corresponding bit. In case 
of multiple process alarms for one module, only the latest 
alarm is displayed. The next alarm is then placed in a wait 
loop and only becomes active once the current one has been 
conþrmed.

0x1028ặðặ0x102F (4136 ð 4143) Module status
The module status (2 bits per module) of each detected 
module is displayed in the corresponding bit position of the 
128ŀbits.
0ŀ0 Valid data from this module
0ŀ1 Invalid data, faulty module
1ŀ0 Invalid data, incorrect module
1ŀ1 Invalid data, missing module
There is no differentiation between fully functional modules 
and empty slots (both status ò0ẽ0ó).  Please check the refer-
ence list (0x1132) or read the number of entries in the cur-
rent module list (0x27FE) to make sure that all modules have 
been detected.

0x1030 (4144) MODBUS DATA EXCHANGE watchdog, cur-
rent time
Amount of time (input valueẽ*ẽ10ŀms) still remaining on the 
active watchdog to monitor the exchange of process data.
If a 0 is read, the watchdog has expired and must be re-
started.
If 0xFFFF is read, the watchdog is deactivated.

0x1120 (4384) Status Modbus watchdog, predeþned time
In this register, the watchdog is activated/deactivated and 
the watchdog time is set. Process data can be exchanged 
as long as the watchdog is deactivated or it is activated and 
still running. Each write access causes the reset and restart 
of the watchdog. The length is calculated with the input 
valueẽ*ẽ10ŀms. Entering 0 deactivates the watchdog.

0x1121 (4385) Data exchange Modbus watchdog  
Reset Register
With a rising edge at Bitŀ0 in this register the predeþned 
time is loaded into the watchdog time (watchdog reset). To 
continue the process data exchange with activated watch-
dog this bit has to be toggled from 0 to 1 once during each 
watchdog cycle within the deþned time.
With a rising edge at Bit 8 in this register an expired watch-
dog (value 0 in register 0x1030) is reactivated.

0x1122 (4386) Lock force mode on web server
In default setting the force mode can be enabled via the web 
server (after Login). 
The force mode can be locked by writing the double word 
“LOCK“ (0x4C4F, 0x434B). Writing of “FREE“ (0x4652, 
0x4545) will unlock the force mode again.
Reading 0x00000100 from this register indicates that the 
force mode is locked via web server. Reading 0x00000000 
from this register indicates that the force mode is unlocked 
via web server.

0x1124ặðặ0x1125 (4388 ð 4389) and 0x1140ặðặ0x1145  
(4416 ð 4421) Changing the IP address via þeldbus
The IP address can be displayed and changed via þeldbus.
Example:

IP address decimal 192 168 10 100
IP address hexadecimal C0 A8 A 64
Input in register no. 0x1124 0x1125
hexadecimal C0A8 A64
decimal 49320 2660

To prevent the IP address from being changed ac-
cidentally, a change is only possible according to 
the procedure described below.

Example:  The address shall be changed from 192.168.1.1 to 
192.168.2.1.

1. Change the subnet mask (e.g. to 255.255.0.0) in register 
0x1126ẽðẽ0x1127.

2. Change the IP address (e.g. to 192.168.2.1) in register 
0x1124ẽðẽ0x1125.

3. Change the gateway (e.g. to 192.168.2.x) in register 
0x1128ẽðẽ0x1129.

4. Change back the subnet mask (to 255.255.255.0) 
in register 0x1126ẽðẽ0x1127.

0x1126ặðặ0x1127 (4390 ð 4391) Changing the subnet mask 
via þeldbus
The subnet mask can be displayed and changed via þeldbus 
(input analogue example IP address).

0x1128ặðặ0x1129 (4392 ð 4393) Changing the gateway via 
þeldbus
The gateway can be displayed and changed via þeldbus (in-
put analogue example IP address)..
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0x1130 (4400) Writing access in multi-client operation

Bit Name/Description

2 to 15 reserved

1 MB_ImmediateWritePermission

ð 0:  During the þrst write access, write authorisation is requested for the corresponding modbus connection. If this is not successful, an 
exception response with the exception code 0x01 is generated. If it is successful, the write access is executed and write authorisation 
remains in effect until the end of the connection.

ð 1:  Write authorisation for the corresponding modbus connection is already requested when the connection is being established. As a re-
sult, the þrst modbus connection receives the write authorisation, and nothing happens for all those that follow (as long as Bit 0 = 1).

0 MB_OnlyOneWritePermission

ð 0: All modbus connections have write authorisation
ð 1:  In all cases only one modbus connection can be assigned write authorisation. Once assigned, write authorisation is retained until there 

is a disconnect. After the connection that has write authorisation is disconnected, the next connection which attempts write access 
receives write authorisation.

0x1131 (4401) Modbus connection timeout in seconds
This register determines after which time an inactive modbus 
connection will be disconnected. If the value in this register 
is set to 0 the connection timeout will be deactivated.

0x1132 (4402) Check reference list prior to data exchange
If the value in this register is set to 0, the data exchange 
begins without checking the reference list (0x2800 and the 
following) against the current module list (0x2A00 and the 
following). In this case the reference list does not need to be 
created.
If the value in this register is set to 1, the data exchange only 
starts if the reference list (0x2800 and the following) match-
es the current module list (0x2A00 and the following). As 
long as both lists do not match the þeldbus coupler reacts 
like on a þeldbus error (0x1135).

0x1133 (4403) Process alarm
If the value in this register is set to 0, process alarms are re-
ported, but it is not necessary to conþrm or read them.
If the value in this register is set to 1, process alarms are 
reported and they must be conþrmed by reading the corre-
sponding register.

0x1134 (4404) Diagnostic alarm
If the value in this register is set to 0, the diagnostic alarm is 
deactivated. Pending diagnostics do not have any effect on 
the exchange of process data and must not be conþrmed. 
They are, however, displayed locally on the UR20 hardware 
with red LEDs (SF and module) and also can be read in the 
module-speciþc diagnostic registers 0xAXXX.
If the value in this register is set to 1, diagnostics alarms are 
reported, and they must be conþrmed by reading the corre-
sponding register.

0x1135 (4405) Field bus or reference list error behaviour
The value in this register deþnes the output behaviour on 
þeldbus or reference list error.

Value Behaviour of outputs
0 All outputs are set to 0.
1 All outputs are set to the substitute values.
2 All outputs are held at the last process value.

0x1136 (4406) Module removal behaviour
If the value in this register is set to 0, the exchange of pro-
cess data continues.
If the value in this register is set to 1, the behaviour during a 
þeld bus error is used.

0x1137 (4407) Data format
If the value in this register is set to 0, data is transferred in 
Motorola format. 
If the value in this register is set to 1, data is transferred in 
Intel format. 
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0x113Cặðặ0x113F (4412 ð 4413) Save module parameters
Load default module parameters (0x113Cŀðŀ0x113D) 
loads the default parameter set of all modules (LOAD). Previ-
ously saved parameters are deleted.
Save module parameters (0x113Eŀðŀ0x113F) stores 
the current values of all module parameters in the coupler 
(SAVE). Subsequent changes will not be considered unless 
they are saved again. There is no need to enter parameters 
again after restarting the coupler. 
Input in both register in the Motorola format follow this 
scheme:

ăLOADò ăSAVEò

Letter of the alphabet L O A D S A V E

ASCII code decimal 076 079 065 068 083 065 086 069

ASCII hexadecimal 4C 4F 41 44 53 41 56 45

Input in register no. 0x113C 0x113D 0x113E 0x113F

Hexadecimal 4C4F 4144 5341 5645

Decimal 19535 16708 21313 22085

Input in both register in the Intel format follow this scheme: 

ăDAOLò ăEVASò

Letter of the alphabet D A O L E V A S

ASCII code decimal 068 065 079 076 069 086 065 083

ASCII hexadecimal 44 41 4F 4C 45 56 41 53

Input in register no. 0x113C 0x113D 0x113E 0x113F

Hexadecimal 4441 4F4C 4556 4153

Decimal 17473 20300 17750 16723

The status of the saved module parameters can be observed 
via the web server.

0x27FE (10238) Number of entries in the current module list
This displays the number of modules that were connected 
when the coupler was started.

0x27FF (10239) Number of entries in the reference list
This displays the number of modules that were entered into 
the reference list.
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0x2800ặðặ0x287F (10240 ð 10367) Reference list
Each module identiþer is made up of 4 bytes (2 registers) 
(see the overview of module IDs in the annex). If a 1 is set in 
register 1132, the reference list must be identical to the cur-
rent module list before the data exchange can begin.

0x2A00ặðặ0x2A7F (10752 ð 10879) Current module list
Each module identiþer is made up of 4 bytes (2 registers) 
(see the Overview of module IDs in the annex). The modules 
that were connected when the coupler was started are en-
tered here. To simplify conþguration, the current module list 
can be copied into the reference list.

0x2B00ặðặ0x2B7F (11008 ð 11135) Module offsets of process 
data

For each module there are two registers reserved to indicate 
the offset between the start address within the packed pro-
cess data and the address 0x0000: The þrst register indi-
cates the bit-offset of the outputs, the second one indicates 
the bit-offset of the inputs. Thus, it is possible to use these 
information directly for the access to coils or Descrete Inputs. 
Converting the address syntax is necessary for a register-
wise access (see table “Implemented modbus functions”). 
In case there are no outputs or inputs, the register entry is 
0xFFFF. 

Example: For an arrangement of coupler, 
UR20-4AI-RTD-DIAG, UR20-1CNT-100-1DO, UR20-16DO-P 
the six registers 0x2B00 to 0x2B05 deliver the values 
0xFFFF 0x0000 | 0x8000 0x0040 | 0x8050 0xFFFF.

Since the þrst module has not outputs and the last mod-
ule has no inputs, the entry of the respective registers is 
0xFFFF. The value 0x8050 indicates that the access to the 
þrst output of the UR20-16DO-P can be realised via address 
0x8050, bitŀ0. The value 0x0040 indicates, that the þrst 
input of the UR20-1CNT-100-1DO is accessible via the ad-
dress 0x0040, bitŀ0.

0x8000ặðặ0x87FF (32768 ð 34815) Process data inputs
For each module a data length of 64 bytes (32 registers) is 
reserved. 
Example: Module 3 starts at address 0x8040.

0x9000ặðặ0x97FF (36864 ð 38911) Process data outputs
For each module a data length of 64 bytes (32 registers) is 
reserved. 
Example: Module 3 starts at address 0x9040.

0xA000ặðặ0xA7FF (40960 ð 43007) Diagnostics
For each module a diagnostics data length of 64 bytes (32 
registers) is reserved. 
Example: Module 3 starts at address 0xA040.
In case of a diagnostics message, the 47 bytes of the mod-
ule diagnosis are entered here from the corresponding tables 
(see the table of diagnostic data in the corresponding mod-
ule description in the module chapter).
If a 1 is set in register 0x1134, reading out the correspond-
ing diagnosis results in a conþrmation of the alarm.

0xB000ặðặ0xB7FF (45056 ð 47103) Process alarms
For each module a process alarm data length of 64 bytes (32 
registers) is reserved. 
Example: Module 3 starts at address 0xB040.
In case of a process alarm, the 4 bytes of the module are 
entered here from the corresponding table (see the table of 
process alarms in the corresponding module description in 
the module chapter).

0xC000ặð0xFFFF (49152 ð 65535) Parameters
For each module a parameter data length of 256 registers is 
reserved. Example: Module 3 starts with address 0xC200. 
The modules can be parameterised via the web server or via 
the Modbus master.
One register is assigned to each module parameter with a 
size of max. 16 bit. 32ŀbit parameters use two subsequent 
registers (consider Motorola format!). The sequence of 
parameters as well as the optional values are listed in the 
parameter tables of the individual module descriptions (s. 
Chapterŀ6).
Example: Parameter 8 of module 3 has the address 0xC207 
(provided that there is no 32 bit parameter prior to it in the 
same module).
Examples for 32 bit parameters are òPeriod durationò of the 
pulse width modulation modules and „End value“ of the 
counter modules. 
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5.16 EtherNet/IP þeldbus coupler ECO

The UR20-FBC-EIP-ECO þeldbus coupler is an EtherNet/IPÊ 
participant developed according to IECŀ61158. The coupler 
is the head module for the u-remote system bus, to which 
up to 16ŀactive u-remote modules can be connected. The 
EtherNet/IP coupler has two Ethernet ports, and the integrat-
ed switch supports a line network structure. 

The coupler can be accessed with a system-independent 
web server application via the Ethernet. Thus all information, 
such as diagnostics, status values and parameters, can be 
read and all connected modules can be simulated or forced. 

The station’s main power supply is integrated in the coupler. 
Power is supplied via a 4-pole connector.

Fieldbus coupler UR20-FBC-EIP-ECO (Order No. 2799510000)

Status indicators

1

2

3

4

4

PWR
SF
BF
MT
L/A X1
L/A X2

NS
MS

EIP-ECO

X1

X2

LED status indicators UR20-FBC-EIP-ECO, troubleshooting see Chapterŀ12

PWR Power-LED Green: Supply voltage connected

SF Collective error Red: Conþguration error, or error in the coupler, or error in a 
module, or there is a new diagnostic message
Red ÿashing: Station in Force mode

BF Bus failure Red: No þeldbus connection
Red ÿashing: Conþguration error, no PLC connection or 
parameter set error or þrmware update is running

MT Maintenance Yellow: Error in the system bus or þeldbus error

L/A 
X1

Connection/
active

Green/Yellow1): Connection established between portŀX1 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX1

L/A 
X2

Connection/
active

Green/Yellow1): Connection established between portŀX2 of 
the coupler and another þeld device
Green ÿashing/Yellow ÿashing1): Data being exchanged 
on portŀX2

MS Module status Red: More than one module does not þt the start-up conþgu-
ration
Red ÿashing: One module does not þt the start-up conþgura-
tion or there is a diagnostic alarm on at least one module
Green: Ready for operation
Green ÿashing: Coupler not conþgured
Red/green ÿashing: LED self test during start

NS Network status Off: No IP address assigned
Red: IP address conÿict
Red ÿashing: Timeout of the exclusive owner connection
Green: At least one EtherNet/IP connection is established
Green ÿashing: No EtherNet/IP connection is established
Red/green ÿashing: LED self test during start

1)  Green: Transfer rate 100ŀMBit/s, Yellow: Transfer rate 10ŀMBit/s
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PWR

SF

BF

MT

L/A X1

L/A X2

MS

NS

EIP-ECO

Coupler power supply LED 
green: supply voltage >17ŀV  
red: at least one current path <17ŀV

4.1 Green: supply voltage >ŀ17ŀVŀDC
4.2 Red: supply voltage <ŀ17ŀVŀDC

LED indicators UR20-FBC-EIP-ECO, troubleshooting see Chapterŀ12

24VDC
24VDC
GND
GND

EIP-ECO

X1

X2

Connection diagram UR20-FBC-EIP-ECO 

ATTENTION
Risk of material damage! 
In the case of a maximum power supply of >8 A and a max-
imum temperature of >ẽ+55 ÁC, all four contacts must be 
connected with 1.5ŀmmİ wiring!
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UOUT

µC8x
System
bus

USYS

RJ45

RJ45

System
bus

USYS

DC

DC

System
bus

U

24 V/10 A 

Internal from the control card

UINUIN

UR20-FBC-EIP-ECO

UOUT

Block diagram UR20-FBC-EIP-ECO 
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Technical data UR20-FBC-EIP-ECO (Order No. 2799510000)

System data

Connection 2 x RJ-45

Fieldbus protocol EtherNet/IP, see table “Supported Ethernet/IP services“

Process data max. 2ẽxẽ494ŀbyte

Parameter data max. 16ẽxẽ64ŀbyte

Diagnostic data max. 16ẽxẽ47ŀbyte

Number of modules max. 16 active

Configuration interface via RJ45

Fieldbus interface Full/Half duplex, Auto MIDI/X, autonegotiation

Transfer rate Fieldbus 10ŀMbps / 100ŀMbps

u-remote system bus max. 48ŀMbps

Supply

Supply voltage for system, inputs and outputs 24ŀVŀDC +20% / -15%

Max. feed-in current horizontal installation 10ŀA (0ẽéẽ+50ŀÁC / +32ŀÁFẽéẽ+122ŀÁF)

vertical installation 10ŀA (0ẽéẽ+45ŀÁC / +32ŀÁFẽéẽ+113ŀÁF) 
 8ŀA (0ẽéẽ+50ŀÁC / +32ŀÁFẽéẽ+122ŀÁF)

Current consumption from system current path ISYS 61ŀmA

Temperature data

Operation (horizontal installation) 0ŀÁCẽéẽ+50ŀÁC / +32ŀÁFẽéẽ+122ŀÁF (1 x 10ŀA power supply)

Operation (vertical installation) 0ŀÁCẽéẽ+45ŀÁC / +32ŀÁFẽéẽ+113ŀÁF (1 x 10ŀA power supply)

Storage, transport -ẽ40ŀÁCẽéẽ+85ŀÁC / -ẽ40ŀÁFẽ…ẽ+185ŀÁF

Connection data

Type of connection „PUSH IN“

Conductor cross-section Single-wired, þne-wired 0,14ẽ...ẽ1,5ŀmm2 (AWG 26ẽ...ẽ16)

Weight

Weight (operational status) 242ŀg

General data, see Section 3.2

The cables to be connected must be temperature 
resistant up of 65 ÁC.
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Supported EtherNet/IP-Services
Classes 0x01 0x02 0x04 0x06 0x52 0x64 0x65 0x66 0x67 0xF5 0xF6
Instance 0
GetAll (0x01) x x x x x

SetAll (0x02)
Reset (0x05)
MultipleServices (0x0A)
Get (0x0E) x x x x x x x x x x x

Set (0x10)
FwdClose (0x4E)
FwdOpen(0x54)
GetOwner (0x5A)
Large FwdOpen (0x5B)

From instance 1 on
GetAll (0x01) x x x x x x

SetAll (0x02) x x x

Reset (0x05) x

MultipleServices (0x0A) x

Get (0x0E) x x x x x x x x x x x

Set (0x10) x x x x x x x x x

FwdClose (0x4E) x

FwdOpen(0x54) x

GetOwner (0x5A) x

Large FwdOpen (0x5B) x

Overview of the editable parameters UR20-FBC-EIP-ECO

Parameter Optional values Default

IP conþguration DHCP, BootP, Static, DHCP and Static DHCP and Static
IP address 4 numbers between 0-255 0.0.0.0
Subnet mask 4 numbers between 0-255 255.255.255.0 
Gateway 4 numbers between 0-255 0.0.0.0
Webserver via Ethernet1) disabled / enabled enabled
Save module parameters2) no / yes / Standard no
Process alarm disabled (0) / enabled (1) disabled
Diagnostic alarm disabled (0) / enabled (1) disabled
Output behaviour on þeldbus error All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off 
Output behaviour on idle state All outputs off (0) / Enable substitute values (1) / Hold last value (2) All outputs off
Module behaviour on hot swap Continue data exchange (0) / Behaviour like þeldbus error (1) Continue data exchange
Data format Motorola (0) / Intel (1) Intel
Lock force mode Force mode unlocked / Force mode locked Force mode unlocked
HTTPS setting HTTP & HTTPS concurrent operation / only HTTPS; no HTTP HTTP & HTTPS concurrent operation

1) Change requires restart of the coupler. 2) See description below.
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Parameter “Save module parameter“ in the web server
The choice of the options “Yes” and “Standard” cannot be 
displayed in the web server, caused by the data structure of 
this parameter. The display will be reset to “No” anytime. 
Option “Yes”: The current image of all module parameters is 
saved in the coupler and will be sent to the modules again 
during the coupler’s next restart. Subsequent changes of the 
module parameters are considered and saved only if the op-
tion “Yes” will be chosen again.
Option “Standard”: The default parameters will be loaded to 
the modules immediately. Subsequent changes of the mod-
ule parameters are possible, but they will get loss during the 
coupler’s next restart.

Parameter “Boot module parameters“ 
This parameter is not editable. It will be automatically set 
to “Restored values” as soon as the coupler will have sent 
saved parameter data to the modules.

IP-Conþguration, Assignment of IP addresses
The default setting for assigning the IP address is DHCP and 
Static. An attempt is made to obtain an address via DHCP. If 
no address is received via DHCP after 30 seconds, the IP ad-
dress 192.168.0.222 is used statically and it will be continu-
ally asked for an address via DHCP. 
Other options are DHCP, BootP or Static. For automatic 
addressing via DHCP or BootP, a corresponding server must 
be available in the network. 
The mode for assigning the IP address can be changed via 
the web server or via the þeld bus. The DHCP and Static 
mode can only be set via the web server.

Changing the mode of IP mapping via the þeldbus
Providing that the coupler has already received an address, 
the mode of IP assignment ca be changed via the following 
data object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), at-
tributeŀ0x03 (3). The options are Static [0], BootP [1] or DHCP 
[2].
When switching to mode Static, the coupler will keep the 
address that has been assigned automatically before; this ad-
dress will be saved permanently.
When switching to an automatic mode the coupler will start 
a request on the respective server immediately.

Allocating a new IP address
A new IP address can be allocated via the following data 
object: TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attrib-
uteŀ0x05 (5). The new address will be saved permanently, if 
the mode Static is set. Using the automatic assignment the 
address will be used temporarily only.

Address Conÿict Detection
After an address has been allocated to the coupler, it will be 
checked whether this address is already used within the net-
work (ACD, Address Conÿict Detection). In case an address 

conÿict is detected and the address is rejected, the coupler 
requests another address from the DHCP server, as long as 
DHCP mode is active. When using mode BootP or Static, the 
coupler must be disconnected from the Ehternet and con-
nected again.

The address check is executed every two minutes during 
operating. It can be turned off via the following data object: 
TCP/IP object 0xF5 (245), instanceŀ0x01 (1), attributeŀ0x0A 
(10). 

Data types UR20-FBC-EIP-ECO
Data type Size Value range

USINT 1 byte 0ẽ...ẽ255

UINT 2 byte 0ẽ...ẽ65535

UDINT 4 byte 0ẽ...ẽ(232-1)

BOOL 1 bit

BYTE 8 bits

WORD 16 bits

DWORD 32 bits

STRING 2 byte length indicator, 1 byte per 
character

SHORT_STRING 1 byte length indicator, 1 byte per 
character

STRING Structure of Strings

Padded EPATH

Packed EPATH

Conþguration assembly
The CLP can be conþgured in such a way that the conþgura-
tion assembly 0x7A (122) or 0x7B (123) will be transmitted 
during connection buildup. The length of assembly 0x7A is 
variable depending on the module conþguration, assembly 
0x7B has a þxed length of 400ŀBytes. Two connections us-
ing the conþguration assembly 0x7B are deþned in the EDS 
þle (from release 1.1 on).
Writing access to the data attribute of the conþguration as-
sembly is not possible during an established connection. To 
change the station’s parameters during an established con-
nection you can use attribute 0x73 of the gateway object or 
of the slot objects. Alternatively the u-remote station can be 
conþgured via the web server, as long as no þeldbus connec-
tion is active.
The conþguration assembly includes an 8ŀbyte bit mask 
(equivalent 64ŀbit) followed by the parameters of all mod-
ules. For each module containing parameters a „1“ is set at 
the corresponding position of the bit mask. The sequence 
corresponds with the modules‘ sequence within the station, 
starting with byteŀ0, bitŀ0 for slot 1 (þrst module). After that 
the parameters of modules with a 3ŀbyte header will follow: 
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1ŀbyte length and 2ŀbyte for the upper 16ŀbit of the module 
ID. The parameter data are not checked for validity in the 
coupler, but only in the module, if possible. If an error is de-
tected, a diagnosis with òParameter erroró is sent. 

When writing the parameter data, please make 
sure that they are valid. This will be achieved by 
setting the parameters in the web server and 
reading out the parameter data record.

Structure of the configuration assembly UR20-FBC-EIP-ECO 
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 M 8 M 7 M 6 M 5 M 4 M 3 M 2 M 1
1 M 16 M 15 M 14 M 13 M 12 M 11 M 10 M 9
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 Parameter length of the þrst module that includes parameters
9 Module ID
10 Module ID
11 Parameter
… …

Parameter length of the next module that includes parameters
Module ID
Module ID
Parameter

... …

Parameterising via module parameter class 0x67
Each module parameter corresponds to one attribute starting 
from attribute 0x65. The number of attributes depends on 
the type of module. The ID of the last parameter attribute of 
a module can be read via attribute 0x64. The attribute data 
type (USINT, UINT or UDINT) depends on the parameter to 
be set. The parameter order as well as the possible values 
can be found in the parameter tables within each module 
description (seeŀChapterŀ6).
Class 0x67 supports the services “Get_Attributes_All“ and 
“Set_Attributes_All“, so that all parameters of a module can 
be written and read in one telegram. All attributes of a mod-
ule are included in these telegrams beginning with attribute 
0x65. Therefore the total length depends on the number of 
attributes and the particular data types. The parameter data 
are checked for validity in the coupler

Process data
The UR20-FBC-EIP-ECO process data are being packed into 
these assemblies:

Packed process data UR20-FBC-EIP-ECO
Input data
Assembly 0x65 (101) Assembly 0x67 (103)
2 byte status word 2 byte status word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data
Output data
Assembly 0x66 (102) Assembly 0x68 (104)
2 byte control word 2 byte control word
X byte process data of the modules X byte process data of the modules

8 byte diagnostic data control word
Assemblies 0x66 (102) and 0x68 (104) have a run/idle 
header.

Only the associated assemblies 101 with 102 
or 103 with 104 can be used. If the EDS þle has 
been installed this will be checked and an invalid 
access will be rejected.

The þrst connection established consist either of two assem-
blies with one for input and one for output data each, or it is 
an „input only“ connection used as output assembly 0xC6 
(198). In addition to an existing output data connection a 
“listen only“ connection can be established, which uses as-
sembly 0xC7 (199) as output. Neither of these assemblies is 
accessible via the class assembly.
Only one PLC can write into the ouput data at a time, further 
connection attemps will be rejected. Although further “Input 
only“ or “Listen only“ connections can be established.
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Connection options UR20-FBC-EIP-ECO
First Connection Second Connection Result
Input+Output
(Exclusive owner)

Input+Output
(Exclusive owner)

Not possible, as only one con-
nection can write output data.

Input+Output
(Exclusive owner)

Input only permitted

Input+Output
(Exclusive owner)

Listen only permitted

Input only Input+Output
(Exclusive owner)

permitted

Input only Input only permitted
Input only Listen only permitted
Listen only -- Not possible, as Listen only 

cannot be established as þrst 
connection.

Packed process data of the modules
The process data of a digital module are packed directly on 
the process data of the previous module. The process data 
of all other modules always starts with the beginning of the 
next word.

4AI4DI

Byte 2

2 Byte Status

Byte 3

Byte 4 ... 11

8DI

Packed process data in an exemplified module arrangement 4DI, 8DI, 4AI

The modulesô process data include a maximum of 494ŀbyte. 
Thererfore the process data of assembly 0x65 (101) and 
0x66 (102) will include a maximum of 496 ŀbyte, whereas 
the process data of assembly 0x67 (103) and 0x68 (104) 
include a maximum of 504 byte. The actual length is deþned 
by the arrangement of the modules, the assemblies‘ size is 
always an even number of bytes (2ŀbyte, 4ŀbyte etc.). So in 
the example assembly 0x65 (101) is 12 byte long whereas 
assembly 0x67 (103) is 20 byte long.

The size which is expected during the connection 
is being established can be read from class 0x04 
(4), instances 0x65 to 0x68 (101 to 104), attrib-
ute 0x04 (4) or via the web server.
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Control word
8ŀBytes of diagnostic data (assembly 0x67) or diagnostic 
data control word (assembly 0x68) are attached to the pro-
cess data of both assemblies. Via the control word (2 byte at 
the beginning) and the diagnostic data control word (8ŀbyte 
at the end) of the process output data of assembly 0x68 you 
can choose which diagnostic data (8 byte at the end) shall 
be transferred within the process input data: 0 in the control 
word chooses diagnostic data, the 1 chooses process alarm 
data.
Via the diagnostic control word you choose the module the 
data of which shall be displayed: If there is a 0 in the diag-
nostic control word, the bits in the process input data indi-
cate which modules have a diagnostic or a process alarm. 
Each bit set indicates an active alarm.
If a number from 1...16 is written in the diagnostic control 
word, the process alarm data (4 byte) or the þrst 8 byte of 
the diagnostic alarm dataset will be transferred within the 
process input data.  
 

Status word UR20-FBC-EIP-ECO (packed process data input)

Bit Name Remarks 
0 Summarized module diagnosis A diagnosis is available for at least one module with diagnostics functionality. 

1 Pending More than one electronic unit or module has been removed from the station.

2 Errorbit 2 Reserve bit 2, currently not used

3 Systembus error Error on the system bus. Communication with the connected modules is disrupted.

4 Unacknowledged diagnosis alarm Unacknowledged diagnosis alarm

5 Unacknowledged process alarm Unacknowledged process alarm 

6 I/O-Conþguration error Deviation in the conþguration. The module list has changed. The list of conþgured modules (Conþgured Mod-
ule Ident List class 0x65 (101), instance 0x01 (1), attribute 0x70 (112)) differs from the module list detected 
by the coupler (Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)).

7 Master conþguration error Master conþguration error. The list of conþgured modules (Conþgured Module Ident List class 0x65 (101), 
instance 0x01, attribute 0x70 (112)) differs signiþcantly from the module list detected by the coupler 
(Detected Module Ident List class 0x65 (101), instance 0x01 (1), attribute 0x6F (111)) ab. No process data 
can be exchanged with the modules.

8 Errorbit 8 Reserve bit 8, currently not used

9 Errorbit 9 Reserve bit 9, currently not used

10 Force mode active Force mode was activated through the web server. Process data cannot be exchanged between the master 
and forced channels.

11 Removed module At least one module has been removed. This bit is reset when the station is complete again.

12 Errorbit 12 Reserve bit 12, currently not used

13 Errorbit 13 Reserve bit 13, currently not used

14 Voltage error Error in the voltage supply

15 Acyclic Event Acyclic event available in coupler queue

Control word UR20-FBC-EIP-ECO
Control word Diagnostics  

control word
Diagnostic data

0 0 One bit of each module indicates 
whether it has a diagnosis

0 1 ... 16 Diagnostic data of the set module 
(the þrst 8 byte)

1 0 One bit of each module indicates 
whether it has a process alarm

1 1 ... 16 Process alarm data of the set module 
(4 byte are being used)
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Object descriptions UR20-FBC-EIP-ECO: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Identity 0x01 (1)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x x UINT Vendor ID Vendor ID: 1015

0x02 2 x x UINT DeviceType General type of device: 0x0C

0x03 3 x x UINT Product Code Vendor assigned product code: 33492

0x04 4 x x Struct{USINT,USINT} Revision {Major, Minor} Revision of the u-remote coupler

0x05 5 x WORD Device Status

Bit0: Owned; Bit2= Conþgured; 
Bit4-7:Extended device status; 
Bit8: Minor recoverable fault; 
Bit9: Minor unrecoverable fault; 
Bit10: Major recoverable fault; 
Bit 11: Major unrecoverable fault; 
Bit12-15: Extended device status 2

0x06 6 x x UDINT Serial Number Serial number of the device; 32 Bit value

0x07 7 x x SHORT_STRING Product Name Product name: UR20-FBC-EIP

Message Router 0x02 (2)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes

0x05 5 x Struct{UINT,Array of UINT} Optional Services List of optional services

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x Struct{UINT,Array of UINT} List of supported objects Number of objects; Class codes

0x02 2 x UINT Number of supported connections Number of supported connections
1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Assembly 0x04 (4)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instances 0x65 ... 0x68 (101 ... 104)

0x03 3 x x Array of BYTE Data Process data

0x04 4 x UINT Size Size of process data

Instances 0x7A (122)

0x03 3 x Array of BYTE Data Conþguration data

0x04 4 x x UINT Size
Size of conþguration data. The parameter 
data are not checked in the coupler, but only 
in the module, if possible. 

Instances 0x7B (123)

0x03 3 x x Array of BYTE Data Conþguration data

0x04 4 x UINT Size
Size of conþguration data (static 400 BYTE). 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

Connection Manager 0x06 (6)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)

0x01 1 x x UINT Open Requests Number of forward open requests

0x02 2 x x UINT Open Format Rejects Number of forward open requests, rejected 
because of bad format

0x03 3 x x UINT Open Resource Rejects Number of forward open requests, rejected 
because of too few resources

0x04 4 x x UINT Open Other Rejects
Number of forward open requests, rejected 
because of other reasons than format or 
ressouce

0x05 5 x x UINT Close Requests Number of forward close requests

0x06 6 x x UINT Close Format Rejects Number of forward close requests, rejected 
because of bad format

0x07 7 x x UINT Close Other Rejects Number of forward close requests, rejected 
because of other reasons than format

0x08 8 x x UINT Connection Timeouts Number of connection timeouts
SNMP 0x52 (82)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of Instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional Attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Instance 0x01 (1)

0x01 1 x (x) x USINT SNMP enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x02 2 x x USINT SNMP Version 1ẽ=ẽSNMPv1, 3ẽ=ẽSNMPv3, 31ẽ=ẽSNMPv1+v3

0x03 3 x (x) x Struct{USINT,STRING} Trap 1
Destination of SNMP-traps, Byte1: 0ẽ=ẽuncon-
þgured, 1ẽ=ẽIP address; String: IP address in 
form 123.123.123.123

0x04 4 x (x) x Struct{USINT,STRING} Trap 2
Destination of SNMP-traps, Byte1: 0ẽ=ẽuncon-
þgured, 1ẽ=ẽIP address; String: IP address in 
form 123.123.123.123

0x05 5 x (x) x BOOL Trap enable 1ẽ=ẽenable, 0ẽ=ẽdisable

0x06 6 x x USINT Trap Type 1ẽ=ẽTrapV1PDU, 2ẽ=ẽTrapV2PDU (only with 
SNMPv3)

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
TCP IP Interface 0xF5 (245)

Instance 0x00 (0)
0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

TCP IP Interface 0xF5 (245)

Instance 0x01 (1)

0x01 1 x DWORD Interface Status

Status of the interface
Bit 0 ... 3: 0ẽ=ẽnot conþgured, 1ẽ=ẽconþgured 
by software, 2ẽ=ẽconþgured by hardware; 
Bit 4: Multicast pending; 
Bit 5: Interface conþguration pending; 
Bit 6: ACD conÿicted; Bit 7: ACD fault

0x02 2 x x DWORD Capability Flags

Bit 0: BootP; Bit 1: DNS; Bit 2: DHCP; 
Bit 4: Conþguration settable; 
Bit 5: Conþgurable by hardware; 
Bit 6: Change requires reset; 
Bit 7: ACD capable

0x03 3 x x x DWORD Control Flags Bit 0 ... 3: 0ẽ=ẽstatic IP, 1ẽ=ẽBootP, 2ẽ=ẽDHCP; 

0x04 4 x x Struct{UINT,Padded EPATH} Physical Link Object Path to internal Ethernet interface

0x05 5 x x x Struct{5*UDINT,STRING} Interface Conþguration IP, network mask, gateway; name server 1, 
name server 2; domain name

0x06 6 x x x STRING Host Name Host name, for informational purpose

0x08 8 x x x USINT TTL Value TTL value for multicast

0x09 9 x x x Struct{USINT,USINT,UINT,UDINT} Mcast Conþg

Multicast conþguration
Byte 1: 0ẽ=ẽautogenerated, 1ẽ=ẽaccording to 
this parameter, 2ẽ=ẽreserved; 
Byte 2: reserved; 
Byte 3ẽ-ẽẽ4: number of multicast addresses; 
Byte 5ẽ-ẽ7: start address

0xA 10 x x x BOOL ACD active 0ẽ=ẽACD disabled, 1ẽ=ẽACD enabled

0xB 11 x x x Struct{USINT,6*USINT,28*USINT} Last ACD Conÿict

Byte 1: Last conÿict state, 
0ẽ=ẽNo conÿict, 1ẽ=ẽduring probe, 
2ẽ=ẽduring ongoing, 3ẽ=ẽduring SemiActive; 
following 6 Bytes: MAC of the conÿicting 
packet; following 28 Bytes: conÿicting ARP 
packet

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: CIP Common Classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
 Ethernet Link 0xF6 (246)

Instance 0x00 (0)

0x01 1 x UINT Revision Revision of this object

0x02 2 x UINT Max Instance Highest possible instance of this object

0x03 3 x UINT Number of Instances Current number of instances

0x04 4 x Struct{UINT,Array of UINT} Optional Attributes List of optional attributes implemented in 
this class

0x06 6 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

0x07 7 x UINT Max Instance Attribute ID of the last attribute of this class in the 
other instances

Ethernet Link 0xF6 (246)

Instances 0x01 ... 0x03 (1 ... 3)

0x01 1 x UDINT Interface Speed
Transfer rate
0ẽ=ẽundeþned; 10ẽ=ẽ10ŀMBps; 
100ẽ=ẽ100ŀMBps

0x02 2 x DWORD Interface Flags

Information on the status and conþguration 
of the interface
Bit 0: Link active; 
Bit 1: 0ẽ=ẽHalf duplex, 1ẽ=ẽFull duplex; 
Bit 2 ... 4: 0ẽ=ẽAutonegotiation in progress, 
1ẽ=ẽAutonegotiation and speed detection 
failed, 2ẽ=ẽAutonegotiation failed but speed 
detected, 3ẽ=ẽAutonegotiation successfull, 
4ẽ=ẽAutonegotiation deactivated; 
Bit 5: Requires reset before change settings; 
Bit 6: Hardware fault

0x03 3 x x 6*USINT MAC address MAC Address

0x06 6 x x x Struct{WORD,UINT} Interface Control

Bit 0: 1ẽ=ẽAutonegotiation, 0ẽ=ẽno autonego-
tiation; Bit 1: 0ẽ=ẽHalf Duplex, 1ẽ=ẽFull Duplex; 
Byte 3ẽ...ẽ4: Speed: 10ẽ=ẽ10ŀMBps, 
100ẽ=ẽ100ŀMBps

0x07 7 x x USINT Interface Type 0ẽ=ẽunknown, 1ẽ=ẽinternal, 2ẽ=ẽTwisted Pair, 
3ẽ=ẽoptical

0x08 8 x USINT Interface State 0ẽ=ẽunknown, 1ẽ=ẽenabled, 2ẽ=ẽdisabled, 
3ẽ=ẽtesting

0x09 9 x x x USINT Admin State 0ẽ=ẽreserved, 1ẽ=ẽenable, 2ẽ=ẽdisable

0xA 10 x x SHORT_STRING Interface Label Text string (Port1/Port2/internal)
1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Gateway 0x64 (100)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instance 0x01 (1)
0x64 100 x x UINT Max Attributes ID of the last instance attribute
0x65 101 x x STRING Hardware Version Hardware version of the coupler
0x66 102 x x STRING Software Version Software version of the coupler
0x67 103 x x STRING Serial Number Full serial number of the coupler
0x68 104 x WORD Status Word Status word as in assembly
0x69 105 x x WORD Control Word Control word as in assembly

0x6A 106 x x x BYTE Parameter Fieldbus error
Parameter òOutput behaviour on þeldbus 
erroró; All outputs off (0) / Enable substitute 
values (1) / Hold last value (2)

0x6B 107 x x x BOOL Parameter Hot swap
Parameter “Module behaviour on hot swap”; 
Continue data exchange (0) / Behaviour like 
þeldbus error (1) 

0x6C 108 x Array of Struct{USINT,BYTE,Array 
of 2 BYTE} Diag  Summary

Diag bytes of all modules with diag: 
Byteŀ1: Slot number; Byte 2: Slot state; 
Byteŀ3-4: First two bytes of diag

0x6D 109 x x x BOOL Parameter Data format Parameter “Data format”; Motorola (0) / 
Intel (1)

0x6E 110 x x Array of 4 BYTE Save/Restore Module Parameter
Write SAVE to save the module parameter; 
Write LOAD to load the defaults of the 
module parameter

0x6F 111 x Array of 64 DWORD Current Module List List of currently plugged modules
0x70 112 x x x Array of 64 DWORD Module Ref List List of expected modules

0x71 113 x x x BOOL Diagnostic Alarm Parameter “Diagnosis alarm”; disabled (0) / 
enabled (1)

0x72 114 x x x BOOL Process Alarm Parameter “Process alarm”; disabled (0) / 
enabled (1)

0x73 115 x x Array of BYTE Module Parameter
Array containing all parameter of all modules. 
The parameter data are not checked in the 
coupler, but only in the module, if possible. 

0x74 116 x x x BOOL Force Lock Force mode: unlocked (0) / locked (1)

0x75 117 x x x BYTE Behaviour on Idle
Parameter “Behaviour on idle state“; 
All outputs off (0) / Enable substitute values 
(1)/ Hold last value (2)

0x76 118 x x Array of 8 BYTE Unacknowledged Diagnosis

In the event of an unackklowledged diagno-
sis the Bit in for the respective module is set 
to 1 (Bitŀ0 for the þrst module of the station, 
Bitŀ63 for the 64thŀmodule).

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Slot 0x65 (101)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x STRING Name Name of the module
0x66 102 x STRING Product Code Order number of the module
0x67 103 x STRING Serial Number Serial number of the module
0x68 104 x UDINT Module ID ID of the module
0x69 105 x STRING Hardware Version Hardware version of the module
0x6A 106 x STRING Software Version Software version of the module
0x6B 107 x STRING MX Version MX version of the module

0x6C 108 x BYTE Slot State
State of the module: 0x01: ok; 
0x80: slot empty; 0x81: wrong module; 
0x82: diagnosis active

0x6D 109 x UINT Input Bit Length Length of input data in Bit
0x6E 110 x UINT Output Bit Length Length of output data in Bit
0x6F 111 x UINT Parameter Byte Length Length of parameter data in Byte
0x70 112 x UINT Diag Byte Length Length of diagnosis data in Byte
0x71 113 x Array of BYTE Process Data In Input data of the module
0x72 114 x x Array of BYTE Process Data Out Output data of the module

0x73 115 x x Array of BYTE Parameter Data
Parameter data of the module. The parameter 
data are not checked for validity in the cou-
pler, but only in the module, if possible. 

0x74 116 x Array of BYTE Diagnosis Data Diagnosis data of the module
0x75 117 x Array of BYTE Process Alarm Data Process alarm data of the module

Process Data 0x66 (102)

Instance 0x00 (0)
0x64 100 x UINT Revision Revision number
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types
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Object descriptions UR20-FBC-EIP-ECO: Vendor specific classes
Class Attribute Get Set NV1) Data type2) Name Description

hex dez
Instance 0x01 (1)
0x64 100 x x USINT Max Attributes ID of the last instance attribute
0x65 101 x Array of BYTE Process Data In All input data without status word
0x66 102 x UINT Length Process Data In Length of input data
0x67 103 x x Array of BYTE Process Data Out All output data without control word
0x68 104 x UINT Length Process Data Out Length of output data
0x69 105 x Array of 8 BYTE Diag Status Diagnosis messages as in assembly
0x6A 106 x Array of 8 BYTE Diag Control Diagnosis control as in assembly

Module Parameter 0x67 (103)
Instance 0x00 (0)
0x64 100 x UINT Revision Revision of this Object
0x65 101 x UINT Max Instance Maximum number of instances
0x66 102 x UINT Number of Instances Current number of instances

0x67 103 x UINT Max Class Attribute ID of the last attribute of this class in 
instanceŀ0

Instances 0x01 ... 0x40 (1 ... 64)
0x64 100 x x UINT Max Attributes ID of the last instance attribute

0x65 101 x x Depending on parameter Parameter
First Parameter of the module. The parameter 
data are checked in the coupler, and also in 
the module, if possible. 

1) Non volatile (data are saved permanently)
2) For the description of data types refer to table Data types

Coupler-dependent data width of I/O modules UR20-FBC-EIP-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2799510000 UR20-FBC-EIP-ECO —  8 — 2/101) 2/101)

1315170000 UR20-4DI-P 4 4 47 1 —
2009360000 UR20-4DI-P-3W 4 4 47 1 —
1315180000 UR20-8DI-P-2W 4 8 47 1 —
1394400000 UR20-8DI-P-3W 4 8 47 1 —
1315190000 UR20-8DI-P-3W-HD 4 8 47 1 —
1315200000 UR20-16DI-P 4 — 47 2 —
1315210000 UR20-16DI-P-PLC-INT 4 — 47 2 —
1460140000 UR20-2DI-P-TS — — — — —
1460150000 UR20-4DI-P-TS — — — — —
1315350000 UR20-4DI-N 4 4 47 1 —
1315370000 UR20-8DI-N-3W 4 8 47 1 —

1) Depending on the process data assembly used (see page 236)
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Coupler-dependent data width of I/O modules UR20-FBC-EIP-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

1315390000 UR20-16DI-N 4 — 47 2 —
1315400000 UR20-16DI-N-PLC-INT 4 — 47 2 —
1550070000 UR20-4DI-2W-230V-AC 4 — 47 1 —
2457240000 UR20-8DI-ISO-2W 4 8 47 1 —
1315220000 UR20-4DO-P 4 1 47 — 1
1315230000 UR20-4DO-P-2A 4 1 47 — 1
1394420000 UR20-4DO-PN-2A 4 1 47 — 1
1315240000 UR20-8DO-P 4 1 47 — 1
1509830000 UR20-8DO-P-2W-HD 4 1 47 — 1
1315250000 UR20-16DO-P 4 — 47 — 2
1315270000 UR20-16DO-P-PLC-INT 4 — 47 — 2
1315410000 UR20-4DO-N 4 1 47 — 1
1315420000 UR20-4DO-N-2A 4 1 47 — 1
1315430000 UR20-8DO-N 4 1 47 — 1
1315440000 UR20-16DO-N 4 — 47 — 2
1315450000 UR20-16DO-N-PLC-INT 4 — 47 — 2
2457250000 UR20-4DO-ISO-4A 4 1 47 — 1
2456530000 UR20-8DIO-P-3W-DIAG 4 8 47 1 1
1315540000 UR20-4RO-SSR-255 4 1 47 — 1
1315550000 UR20-4RO-CO-255 4 1 47 — 1
1315600000 UR20-2PWM-PN-0.5A 4 8 47 4 12
1315610000 UR20-2PWM-PN-2A 4 8 47 4 12
2697910000 UR20-2PWM-I-2.5A-2DI-P 4 72 47 8 6
2489830000 UR20-1SM-50W-6DI2DO-P 4 21 47 16 16
2705620000 UR20-2AI-UI-16 4 4 47 4 —
2566090000 UR20-2AI-UI-16-DIAG 4 6 47 4 —
1315620000 UR20-4AI-UI-16 4 6 47 8 —
1315690000 UR20-4AI-UI-16-DIAG 4 8 47 8 —
1993880000 UR20-4AI-UI-DIF-16-DIAG 4 8 47 8 —
2544660000 UR20-4AI-UI-DIF-32-DIAG 4 40 47 16 —
2566960000 UR20-4AI-UI-ISO-16-DIAG 4 23 47 8 —
1506920000 UR20-4AI-UI-16-HD 4 6 47 8 —
1506910000 UR20-4AI-UI-16-DIAG-HD 4 8 47 8 —
1394390000 UR20-4AI-UI-12 4 6 47 8 —
1315650000 UR20-8AI-I-16-HD 4 10 47 16 —
1315720000 UR20-8AI-I-16-DIAG-HD 4 12 47 16 —
1315670000 UR20-8AI-I-PLC-INT 4 10 47 16 —
1315700000 UR20-4AI-RTD-DIAG 4 28 47 8 —

1) Depending on the process data assembly used (see page 236)
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Coupler-dependent data width of I/O modules UR20-FBC-EIP-ECO

Order No. Module Configuration Parameters Diagnostics Process data
Input Output

Bytes Bytes Bytes Bytes Bytes

2456540000 UR20-4AI-RTD-HP-DIAG 4 44 47 8 —
1315710000 UR20-4AI-TC-DIAG 4 28 47 8 —
2001670000 UR20-4AI-R-HS-16-DIAG 4 63 47 8 —
2555940000 UR20-8AI-RTD-DIAG-2W 4 10 47 16 —
1990070000 UR20-2AI-SG-24-DIAG 4 26 47 16 16
2007420000 UR20-3EM-230V-AC 4 27 47 16 16
2705630000 UR20-2AO-UI-16 4 6 47 — 4
2566100000 UR20-2AO-UI-16-DIAG 4 7 47 — 4
2566970000 UR20-2AO-UI-ISO-16-DIAG 4 14 47 4
1315680000 UR20-4AO-UI-16 4 12 47 — 8
2453880000 UR20-4AO-UI-16-M 4 12 47 — 8
1315730000 UR20-4AO-UI-16-DIAG 4 13 47 — 8
2453870000 UR20-4AO-UI-16-M-DIAG 4 13 47 — 8
1510690000 UR20-4AO-UI-16-HD 4 12 47 — 8
1506930000 UR20-4AO-UI-16-DIAG-HD 4 13 47 — 8
1315570000 UR20-1CNT-100-1DO 4 21 47 12 10
1315590000 UR20-2CNT-100 4 40 47 12 12
1315580000 UR20-1CNT-500 4 21 47 8 10
1508080000 UR20-2FCNT-100 4 2 47 20 12
1508090000 UR20-1SSI 4 8 47 6 0
1315750000 UR20-1COM-232-485-422 4 6 47 16 16
2826800000 UR20-1COM-232-485-422-V2 0 29 47 19 19
2007430000 UR20-1COM-SAI-PRO 4 0 47 0 0
1315740000 UR20-4COM-IO-LINK See manual for UR20-4COM-IO-LINK communication module
2819690000 UR20-4COM-IO-LINK-V2 See manual for UR20-4COM-IO-LINK communication module
1529780000 UR20-4DI-4DO-PN-FSOE — — — — —
1529800000 UR20-8DI-PN-FSOE — — — — —
1335060000 UR20-4DI-4DO-PN-FSPS — — — — —
1335070000 UR20-8DI-PN-FSPS — — — — —
1335030000 UR20-PF-O-1DI-SIL 4 — 47 4 —
1335040000 UR20-PF-O-2DI-DELAY-SIL 4 — 47 4 —
1335050000 UR20-PF-O-2DI-SIL 4 — 47 4 —
max. data (in Byte) 264 1350 3008 496/5041) 496/5041)

1) Depending on the process data assembly used (see page 236)
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6.1 Digital input module UR20-4DI-P

Digital input module UR20-4DI-P (Order No. 1315170000)

The digital input module UR20-4DI-P can detect up to 4 bi-
nary control signals. One sensor can be connected to each 
connector using a 2-wire, 3-wire or 3-wire + FE connection. 
A status LED is assigned to each channel. The module elec-
tronics supply the connected sensors with power from the 
input current path (IIN).
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Connection diagram UR20-4DI-P 

6 Detailed descriptions of I/O modules
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4DI-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ2 active

4.1 Yellow: Inputŀ3 active

LED indicators UR20-4DI-P, troubleshooting see Chapterŀ12
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Technical data UR20-4DI-P (Order No. 1315170000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 4

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire, 3-wire + FE

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ10ŀmA + sensor supply current

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4DI-P 

Channel Description Options1) Default

0ẽ...ẽ3 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4DI-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels 

per module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data inputs UR20-4DI-P 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 Reserved
IX0.5 Reserved
IX0.6 Reserved
IX0.7 Reserved
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Digital input module UR20-4DI-P-3W (Order No. 2009360000)

The digital input module UR20-4DI-P-3W can detect up to 4 
binary control signals. One sensor can be connected to each 
connector using a 2-wire, 3-wire connection. A status LED is 
assigned to each channel. The module electronics supply the 
connected sensors with power from the input current path 
(IIN).
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Connection diagram UR20-4DI-P-3W 

The not connected fourth pin may only be 
used for signals from the same circuit like the 
other signals of this plug.

6.2 Digital input module UR20-4DI-P-3W
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4DI-P-3W

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ2 active

4.1 Yellow: Inputŀ3 active

LED indicators UR20-4DI-P-3W, troubleshooting see Chapterŀ12
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Technical data UR20-4DI-P-3W (Order No. 2009360000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 4

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ10ŀŀmA + sensor supply current

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4DI-P-3W 

Channel Description Options1) Default

0ẽ...ẽ3 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4DI-P-3W

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels 

per module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data inputs UR20-4DI-P-3W 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 Reserved
IX0.5 Reserved
IX0.6 Reserved
IX0.7 Reserved
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Digital input module UR20-8DI-P-2W (Order No. 1315180000)

The digital input module UR20-8DI-P-2W can detect up to 
8 binary control signals. Two sensors can be connected to 
each connector using a 2-wire connection. Aŀstatus LED is 
assigned to each channel. The module electronics supply the 
connected sensors with power from the input current path 
(IIIN).
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6.3 Digital input module UR20-8DI-P-2W
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8DI-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

1.3 Yellow: Inputŀ1 active

2.1 Yellow: Inputŀ2 active

2.3 Yellow: Inputŀ3 active

3.1 Yellow: Inputŀ4 active

3.3 Yellow: Inputŀ5 active

4.1 Yellow: Inputŀ6 active

4.3 Yellow: Inputŀ7 active

LED indicators UR20-8DI-P-2W, troubleshooting see Chapterŀ12
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Technical data UR20-8DI-P-2W (Order No. 1315180000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 8

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24 V DC +20 %/-15 % 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ30ŀmA + sensor supply current

General data

Weight (operational status) 85ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DI-P-2W

Channel Description Options1) Default

0ẽ...ẽ7 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-8DI-P-2W

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽ...ẽ
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data inputs UR20-8DI-P-2W 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7
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Digital input module UR20-8DI-P-3W (Order No. 1394400000)

The digital input module UR20-8DI-P-3W can detect up to 
8 binary control signals. Two sensors can be connected to 
each connector using a 2-wire or 3-wire connection. Aŀstatus 
LED is assigned to each channel. The module electronics 
supply the connected sensors with power from the input cur-
rent path (IIIN).
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Connection diagram UR20-8DI-P-3W 

6.4 Digital input module UR20-8DI-P-3W
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8DI-P-3W

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

1.4 Yellow: Inputŀ1 active

2.1 Yellow: Inputŀ2 active

2.4 Yellow: Inputŀ3 active

3.1 Yellow: Inputŀ4 active

3.4 Yellow: Inputŀ5 active

4.1 Yellow: Inputŀ6 active

4.4 Yellow: Inputŀ7 active

LED indicators UR20-8DI-P-3W, troubleshooting see Chapterŀ12

DI 0
•
•
•
•
•
•

DI 7

1
2
3
4

1
2
3
4

DI 2
GND
24VDC
DI 3

DI 0
GND
24VDC
DI 1

DI 4
GND
24VDC
DI 5

DI 6
GND
24VDC
DI 7

Type 3

System 
bus

USYS

UIN

UOUT

µC

24VDC IN

GND IN

1

2

3

4

UR20 8DI-P-3W

Block diagramŀUR20-8DI-P-3ŀW 
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Technical data UR20-8DI-P-3W (Order No. 1394400000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 8

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ30ŀmA + sensor supply current

General data

Weight (operational status) 83ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DI-P-3W

Channel Description Options1) Default

0ẽ...ẽ7 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-8DI-P-3W

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽto
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data inputs UR20-8DI-P-3W 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7
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Digital input module UR20-8DI-P-3W-HD (Order No. 1315190000)

The digital input module UR20-8DI-P-3W-HD can detect up 
to 8 binary control signals. One sensor can be connected to 
each connector using a 2-wire or 3-wire connection (IDC). 
Aŀstatus LED is assigned to each channel. The module elec-
tronics supply the connected sensors with power from the 
input current path (IIIN).
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The not connected fourth pin may only be 
used for signals from the same circuit like the 
other signals of this plug.

6.5 Digital input module UR20-8DI-P-3W-HD
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Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ2 active

4.1 Yellow: Inputŀ3 active

5.1 Yellow: Inputŀ4 active

6.1 Yellow: Inputŀ5 active

7.1 Yellow: Inputŀ6 active

8.1 Yellow: Inputŀ7 active

LED indicators UR20-8DI-P-3W-HD, troubleshooting see Chapterŀ12
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Technical data UR20-8DI-P-3W-HD (Order No. 1315190000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 8

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply max. 125ŀmA per channel; both channel 0ẽ...ẽ3 and 4ẽ...ẽ7 respectively are fused combined

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ30ŀmA + sensor supply current

General data

Weight (operational status) 85ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DI-P-3W-HD

Channel Description Options1) Default

0ẽ...ẽ7 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-8DI-P-3W-HD

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽto
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 time stamp [µs] (32bit)

Process data inputs UR20-8DI-P-3W-HD 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7
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Digital input module UR20-16DI-P (Order No. 1315200000)

The UR20-16DI-P digital input module can detect up to 
16 binary control signals. Four sensors can be connected 
to each connector in a 1-wire connection. A status LED is 
assigned to each channel. The connected sensors must be 
supplied with power from the input curent path IIN (e.g. with 
potential distribution modules).
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6.6 Digital input module UR20-16DI-P
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16DI-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active
1.2 Yellow: Inputŀ1 active
1.3 Yellow: Inputŀ2 active
1.4 Yellow: Inputŀ3 active

2.1 Yellow: Inputŀ4 active
2.2 Yellow: Inputŀ5 active
2.3 Yellow: Inputŀ6 active
2.3 Yellow: Inputŀ7 active

3.1 Yellow: Inputŀ8 active
3.2 Yellow: Inputŀ9 active
3.3 Yellow: Inputŀ10 active
3.4 Yellow: Inputŀ11 active

4.1 Yellow: Inputŀ12 active
4.2 Yellow: Inputŀ13 active
4.3 Yellow: Inputŀ14 active
4.4 Yellow: Inputŀ15 active

LED indicators UR20-16DI-P, troubleshooting see Chapterŀ12
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6ẰDetailed descriptions of I/O modules | Digital input module UR20-16DI-P

271Manual u-remote1432790000/28/10.2023

Technical data UR20-16DI-P (Order No. 1315200000)

System data

Data Process and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 16

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay 3ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply no

Sensor connection 1-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ25ŀmA

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-16DI-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽto
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-16DI-P 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7

IB1

IX1.0 DI8
IX1.1 DI9
IX1.2 DI10
IX1.3 DI11
IX1.4 DI12
IX1.5 DI13
IX1.6 DI14
IX1.7 DI15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital input module UR20-16DI-P-PLC-INT (Order No. 1315210000)

The UR20-16DI-P-PLC-INT digital input module can detect up 
to 16 binary control signals. The sensors are connected via 
a 20-pole PLC connection. A status LED is assigned to each 
channel in a separate block. 

The module as well as the sensors are supplied by one of 
both plugs. Each contact of the PLC plug can be loaded with 
1ŀA at maximum. In case the module is supplied via the 
4-pole feed-in plug, the current drain via the PLC plug using 
its four contacts is limited to 2ŀA at maximum. An appropri-
ate fuse has to be provided.

The power supply of the peripherals connected 
has to be calculated for each individual installa-
tion situation. When using a ÿat ribbon cable, 
please regard its higher internal resistance!
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Connection diagram UR20-16DI-P-PLC-INT 

6.7 Digital input module UR20-16DI-P-PLC-INT
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16DI-P

Module status LED 
Green: Communication over the system bus 
Red: Error

0 Yellow: Inputŀ0 active
1 Yellow: Inputŀ1 active
to to
15 Yellow: Inputŀ15 active

4.1 Green: Supply voltage feed-in plug > 18ŀVŀDC
4.2 Red: Error on the supply voltage of the feed-in plug

LED indicators UR20-16DI-P-PLC-INT, troubleshooting see Chapterŀ12
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Block diagramŀUR20-16DI-P-PLC-INT 
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Technical data UR20-16DI-P-PLC-INT (Order No. 1315210000)

System data

Data Process and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 16

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay 3ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Sensor supply External

Sensor connection PLC interface unit

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption <ŀ25ŀmA, power supply via feed-in plug or PLC connection

General data

Weight (operational status) 82 gŀ

For additional general data, see Section 3.4
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Diagnostic data UR20-16DI-P-PLC-INT

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
ẽto
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-16DI-P-PLC-INT 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7

IB1

IX1.0 DI8
IX1.1 DI9
IX1.2 DI10
IX1.3 DI11
IX1.4 DI12
IX1.5 DI13
IX1.6 DI14
IX1.7 DI15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital input module UR20-2DI-P-TS (Order No. 1460140000)

The UR20-2DI-P-TS module with time stamp function is a 
special type of digital input module, e.g. for measuring time 
differences between signal edges. The module can detect up 
to two binary signals. One sensor can be connected to each 
connector using a 2-wire, 3-wire or 3-wire connection + FE. 
A status LED is assigned to each channel. The module elec-
tronics supply the connected sensors with power from the 
input current path (IIN).

The process data of this module contain a ring buffer with 
either 5 or 15 entries, depending on parameter setup. A new 
entry in the ring buffer can be generated by an edge event 
which also can be parameterised. Each entry contains a time 
stamp with a resolution of 1ŀÕs, the process image of the 
input channels at the respective point of time and a running 
number.

The process image in the latest entry of the ring buffer 
doesn‘t necessarily represent the current state of the physi-
cal inputs. To achieve this, both time stamps on rising and 
falling edges need to be activated for all channels.
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Connection diagram UR20-2DI-P-TS 

For standard digital input applications, please use 
input modules without time stamp function.

Modules with time stamp function UR20-2DI-P-TS 
and UR20-4DI-P-TS are not supported by the 
UR20-FBC-CC coupler.

6.8 Digital input module with time stamp UR20-2DI-P-TS
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2DI-TS

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

3.1 Yellow: Inputŀ1 active

LED indicators UR20-2DI-P-TS, troubleshooting see Chapterŀ12

DI 0

DI 1

1

3

DI 0
GND
24VDC
FE

DI 1
GND
24VDC
FE

Type 3 

System 
bus

USYS

UIN

UOUT

µC

24VDC IN

GND IN

FE

1

2

3

4

1

3

1

3

UR20 2DI-TS

Block diagramŀUR20-2DI-P-TS 



6ẰDetailed descriptions of I/O modules | Digital input module with time stamp UR20-2DI-P-TS

279Manual u-remote1432790000/28/10.2023

Technical data UR20-2DI-P-TS (Order No. 1460140000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 2

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Max. input current per channel 3ŀmA

Sensor supply yes

Sensor connection 2-wire, 3-wire, 3-wire + FE

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Time stamp data width 16 bits

Time stamp resolution 1ŀÕs

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 10ŀmA + sensor supply current

General data

Weight (operational status) 83 g

For additional general data, see Section 3.4

Overview of the editable parameter UR20-2DI-P-TS 

Channel Description Options1) Default

Process data size 20ŀByte (0) / 60ŀByte (1) 60ŀByte

0ẽ...ẽ1 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

0ẽ...ẽ1 TimeStamp at edge 0-1 disabled  (0) / enabled (1) disabled

0ẽ...ẽ1 TimeStamp at edge 1-0 disabled  (0) / enabled (1) disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-2DI-P-TS

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 2

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-2DI-P-TS 

Byte Format Name Remark

IB0 Byte Input image 1 Bit0 = DI0ẽ...ẽBit1 = DI1, 
Bit2ẽ...ẽ7 reserved

IB1 Byte Running number 1 0ẽ...ẽ127 rotating
IB2 Wort Time stamp 1 0ẽ...ẽ65535ŀÕs rotatingIB3
IB4 Byte Input image 2
IB5 Byte Running number 2
IB6 Wort Time stamp 2IB7
IB8 Byte Input image 3
IB9 Byte Running number 3

IB10 Wort Time stamp 3IB11
… … …

IB56 Byte Input image 15
IB57 Byte Running number 15
IB58 Wort Time stamp 15IB59

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Time stamp function
With time stamp function (ETS = edge time stamp) enabled, 
at every corresponding edge the time value of the timer is 
stored in the process image as an ETS entry together with 
the status of the inputs and a running number.

The module does not use any bytes in the output range. It 
uses 60ŀBytes in the input range for 15ŀETS entries each 
with 4ŀbytes.

Structure of an ETS entry

Input image
PII

After the edge transition, the status of the inputs 
is stored here. The input byte has the following 
bit assignments:
Bit 0: DIŀ0
Bit 1: DIŀ1
Bit 2ẽéẽ7: reserved (0)

Running  
Nummer
RN

The RN (running number) is a consecutive num-
ber from 0 to 127. It describes the chronologi-
cal sequence of the edges.

Time stamp
ETS_US

The 16-bit timer (0ẽ...ẽ65535ȿs) in the u-remote 
module is started as soon as the power supply 
is switched on and after (216ŀ-1)ŀȿs restarts at 0.

t
0 µs 0 µs 65535 µs65535 µs

Adr. PII RN ETS_US
+16 PII-4 RN-4 ETS-US-4
+12 PII-3 RN-3 ETS-US-3
+8 PII-2 RN-2 ETS-US-2
+4 PII-1 RN-1 ETS-US1
+0 PII-0 RN-0 ETS-US-0

Structure of the ETS entries in the input range in chronological order.
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Example for the mode of operation
The following example shows the sequence in which ETS en-
tries are stored. The input channels are predeþned as follows:

DI 0ẽandẽDIŀ1: time stamp at edge 0-1 enabled
DI 0ẽandẽDIŀ1: time stamp at edge 1-0 enabled

The ETS entries available at time “t” are designated by the 
green area in the diagram. ETS entries that are not (or no 
longer) available have a grey background

New ETS entries are always entered starting at 
address + 0 and already existing ETS entries are 
each shifted by 4 bytes.

Process image is empty at t0

00

DI 0

DI 1

65535

µs

t0
Address PII RN ETS_US

+0

+4

+8

+12

+16

1st ETS entry at t1

A rising 0-1 edge on DI 0 causes the 1st ETS entry at address + 0.

00

DI 0

DI 1

65535

µs

t1
Address PII RN ETS_US

+0 00000001 0 16875

+4

+8

+12

+16

2nd ETS entry at t2

A rising 0-1 edge on DI 1 causes the 2nd ETS entry at address + 0. The 1st ETS entry is shifted by 4 bytes.

00

DI 0

DI 1

65535

µs

t2
Address PII RN ETS_US

+0 00000011 1 28344

+4 00000001 0 16875

+8

+12

+16
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3rd ETS entry at t3

A falling 1-0 edge  on DI 0 causes the 3rd ETS entry.

00

DI 0

DI 1

65535

µs

t3
Address PII RN ETS_US

+0 00000010 2 43194

+4 00000011 1 28344

+8 00000001 0 16875

+12

+16

... 4th to14th ETS entry ...

15. ETS entry at t15

A rising 0-1 edge on DI 0 causes the15th ETS entry.

00

DI 0

DI 1

65535

µs

t15
Address PII RN ETS_US

+0 00000001 14 35717

+4 00000000 13 28344

+8 00000001 12 24576

+12 00000000 11 19988

+16 00000010 10 14745

+20 00000011 9 8192

+24 00000001 8 3277

+28 00000000 7 63896

+32 00000001 6 62422

+36 00000011 5 55869

+40 00000001 4 53247

+44 00000000 3 45875

+48 00000010 2 43194

+52 00000011 1 28344

+56 00000001 0 16875
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16th ETS entry at t16

A rising 0-1 edge on DI 1 causes the16th ETS entry. The 1st 
ETS entry is deleted and not available anymore.

00

DI 0

DI 1

65535

µs

t16
Address PII RN ETS_US

+0 00000011 15 37683

+4 00000001 14 35717

+8 00000000 13 28344

+12 00000001 12 24576

+16 00000000 11 19988

+20 00000010 10 14745

+24 00000011 9 8192

+28 00000001 8 3277

+32 00000000 7 63896

+36 00000001 6 62422

+40 00000011 5 55869

+44 00000001 4 53247

+48 00000000 3 45875

+52 00000010 2 43194

+56 00000011 1 28344

00000001 0 16875

17. ETS entry at t17

A falling 1-0 edge on DI 1 causes the17th ETS entry. The 
2nd ETS entry is deleted and not available anymore.

00

DI 0

DI 1

65535

µs

t17
Address PII RN ETS_US

+0 00000001 16 44236

+4 00000011 15 37683

+8 00000001 14 35717

+12 00000000 13 28344

+16 00000001 12 24576

+20 00000000 11 19988

+24 00000010 10 14745

+28 00000011 9 8192

+32 00000001 8 3277

+36 00000000 7 63896

+40 00000001 6 62422

+44 00000011 5 55869

+48 00000001 4 53247

+52 00000000 3 45875

+56 00000010 2 43194

00000011 1 28344

00000001 0 16875
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Digital input module UR20-4DI-P-TS (Order No. 1460150000)

The UR20-4DI-P-TS  module with time stamp function is a 
special type of digital input module, e.g. for measuring time 
differences between signal edges. The module can detect up 
to four binary signals. One sensor can be connected to each 
connector using a 2-wire, 3-wire or 3-wire connection + FE. 
A status LED is assigned to each channel. The module elec-
tronics supply the connected sensors with power from the 
input current path (IIN).

The process data of this module contain a ring buffer with 
either 5 or 15 entries, depending on parameter setup. A new 
entry in the ring buffer can be generated by an edge event 
which also can be parameterised. Each entry contains a time 
stamp with a resolution of 1ŀÕs, the process image of the 
input channels at the respective point of time and a running 
number.

The process image in the latest entry of the ring buffer 
doesn‘t necessarily represent the current state of the physi-
cal inputs. To achieve this, both time stamps on rising and 
falling edges need to be activated for all channels.
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1
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4
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4
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4

3
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2

4

3

1

4DI·TS

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1
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1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

4DI·TS

DI 0
GND

24VDC

DI 0
GND

24VDC
FE

DI1
GND

24VDC

DI1
GND

24VDC
FE

DI2
GND

24VDC

DI2
GND

24VDC
FE

DI3
GND

24VDC

DI3
GND

24VDC

DI 0

24VDC

DI1

24VDC

DI2

24VDC

DI3

24VDC
FE

Connection diagram UR20-4DI-P-TS 

For standard digital input applications, please use 
input modules without time stamp function.

6.9 Digital input module with time stamp UR20-4DI-P-TS
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4DI-TS

Module status LED 
Green: Communication on system bus 
Red: No communication on system bus or 
there is a diagnostic message displayed

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ1 active

4.1 Yellow: Inputŀ1 active

LED indicators UR20-4DI-P-TS, troubleshooting see Chapterŀ12

DI 0
•
•

DI 3

1
2
3
4
1
2
3
4

1
2
3
4

DI 1
GND
24VDC
FE

DI 0
GND
24VDC
FE

DI 2
GND
24VDC
FE

DI 3
GND
24VDC
FE

Type 3

System 
bus

USYS

UIN

UOUT

µC

24VDC IN

GND IN

FE

1

2

3

4

UR20 4DI-TS

Block diagramŀUR20-4DI-P-TS 
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Technical data UR20-4DI-P-TS (Order No. 1460150000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 4

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the input power supply UIN

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the input power supply UIN

Max. input current per channel 3ŀmA

Sensor supply yes

Sensor connection 2-wire, 3-wire, 3-wire + FE

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Time stamp data width 16 bits

Time stamp resolution 1ŀÕs

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 10ŀmA + sensor supply current

General data

Weight (operational status) 87 g

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4DI-P-TS 

Channel Description Options1) Default

0ẽ...ẽ3 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

0ẽ...ẽ3 TimeStamp at edge 0-1 disabled  (0) / enabled (1) disabled

0ẽ...ẽ3 TimeStamp at edge 1-0 disabled  (0) / enabled (1) disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4DI-P-TS

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-4DI-P-TS 

Byte Format Name Remark

IB0 Byte Input image 1 Bit0 = DI0ẽ...ẽBit3 = DI3, 
Bit4ẽ...ẽ7 reserved

IB1 Byte Running number 1 0ẽ...ẽ127 rotating
IB2 Wort Time stamp 1 0ẽ...ẽ65535ŀÕs rotatingIB3
IB4 Byte Input image 2
IB5 Byte Running number 2
IB6 Wort Time stamp 2IB7
IB8 Byte Input image 3
IB9 Byte Running number 3

IB10 Wort Time stamp 3IB11
… … …

IB56 Byte Input image 15
IB57 Byte Running number 15
IB58 Wort Time stamp 15IB59

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Time stamp function
With time stamp function (ETS = edge time stamp) enabled, 
at every corresponding edge the time value of the timer is 
stored in the process image as an ETS entry together with 
the status of the inputs and a running number.

The module does not use any bytes in the output range. It 
uses 60ŀBytes in the input range for 15ŀETS entries each 
with 4ŀbytes.

Structure of an ETS entry

Input image
PII

After the edge transition, the status of the inputs is 
stored here. The input byte has the following bit 
assignments:
Bit 0: DI 0
Bit 1: DI 1
Bit 2: DI 2
Bit 3: DI 3
Bit 4ẽéẽ7: reserved (0)

Running  
Number
RN

The RN (running number) is a consecutive num-
ber from 0 to 127. It describes the chronological 
sequence of the edges

Time stamp
ETS_US

The 16-bit timer (0ẽ...ẽ65535ȿs) in the u-remote 
module is started as soon as the power supply is 
switched on and after (216ŀ-1)ŀȿs restarts at 0.

t
0 µs 0 µs 65535 µs65535 µs

Adr. PII RN ETS_US
+16 PII-4 RN-4 ETS-US-4
+12 PII-3 RN-3 ETS-US-3
+8 PII-2 RN-2 ETS-US-2
+4 PII-1 RN-1 ETS-US1
+0 PII-0 RN-0 ETS-US-0

Structure of the ETS entries in the input range in chronological order.
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Example for the mode of operation
The following example shows the sequence in which ETS en-
tries are stored. The input channels are predeþned as follows:

DI 0ẽandẽDIŀ1: time stamp at edge 0-1 enabled
DI 2ẽandẽDIŀ3: time stamp at edge 0-1 disabled
DI 0ẽandẽDIŀ1: time stamp at edge 1-0 enabled
DI 2ẽandẽDIŀ3: time stamp at edge 1-0 disabled

The ETS entries available at time “t” are designated by the 
green area in the diagram. ETS entries that are not (or no lon-
ger) available have a grey background

New ETS entries are always entered starting at ad-
dress + 0 and already existing ETS entries are each 
shifted by 4 bytes.

Process image is empty at t0

00

DI 0

DI 1

65535

µs

t0
Address PII RN ETS_US

+0

+4

+8

+12

+16

1st ETS entry at t1

A rising 0-1 edge on DI 0 causes the 1st ETS entry at address + 0.

00

DI 0

DI 1

65535

µs

t1
Address PII RN ETS_US

+0 00000001 0 16875

+4

+8

+12

+16

2nd ETS entry at t2

A rising 0-1 edge on DI 1 causes the 2nd ETS entry at address + 0. The 1st ETS entry is shifted by 4 bytes.

00

DI 0

DI 1

65535

µs

t2
Address PII RN ETS_US

+0 00000011 1 28344

+4 00000001 0 16875

+8

+12

+16
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3rd ETS entry at t3

A falling 1-0 edge  on DI 0 causes the 3rd ETS entry.

00

DI 0

DI 1

65535

µs

t3
Address PII RN ETS_US

+0 00000010 2 43194

+4 00000011 1 28344

+8 00000001 0 16875

+12

+16

4th to14th ETS entry ...

15. ETS entry at t15

A rising 0-1 edge on DI 0 causes the15th ETS entry.

00

DI 0

DI 1

65535

µs

t15
Address PII RN ETS_US

+0 00000001 14 35717

+4 00000000 13 28344

+8 00000001 12 24576

+12 00000000 11 19988

+16 00000010 10 14745

+20 00000011 9 8192

+24 00000001 8 3277

+28 00000000 7 63896

+32 00000001 6 62422

+36 00000011 5 55869

+40 00000001 4 53247

+44 00000000 3 45875

+48 00000010 2 43194

+52 00000011 1 28344

+56 00000001 0 16875
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16th ETS entry at t16

A rising 0-1 edge on DI 1 causes the16th ETS entry. The 1st 
ETS entry is deleted and not available anymore.

00

DI 0

DI 1

65535

µs

t16
Address PII RN ETS_US

+0 00000011 15 37683

+4 00000001 14 35717

+8 00000000 13 28344

+12 00000001 12 24576

+16 00000000 11 19988

+20 00000010 10 14745

+24 00000011 9 8192

+28 00000001 8 3277

+32 00000000 7 63896

+36 00000001 6 62422

+40 00000011 5 55869

+44 00000001 4 53247

+48 00000000 3 45875

+52 00000010 2 43194

+56 00000011 1 28344

00000001 0 16875

17. ETS entry at t17

A falling 1-0 edge on DI 1 causes the17th ETS entry. The 
2nd ETS entry is deleted and not available anymore.

00

DI 0

DI 1

65535

µs

t17
Address PII RN ETS_US

+0 00000001 16 44236

+4 00000011 15 37683

+8 00000001 14 35717

+12 00000000 13 28344

+16 00000001 12 24576

+20 00000000 11 19988

+24 00000010 10 14745

+28 00000011 9 8192

+32 00000001 8 3277

+36 00000000 7 63896

+40 00000001 6 62422

+44 00000011 5 55869

+48 00000001 4 53247

+52 00000000 3 45875

+56 00000010 2 43194

00000011 1 28344

00000001 0 16875
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Digital input module UR20-4DI-N (Order No. 1315350000)

The digital input module UR20-4DI-N can detect up to 4 bi-
nary control signals. One sensor can be connected to each 
connector using a 2-wire, 3-wire or 3-wire + FE connection. 
The inputs are N-switching (sinking). A status LED is as-
signed to each channel. The module electronics supply the 
connected sensors with power from the input current path 
(IIN).
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Connection diagram UR20-4DI-N 

6.10 Digital input module UR20-4DI-N
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4DI-N

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ2 active

4.1 Yellow: Inputŀ3 active

LED indicators UR20-4DI-N, troubleshooting see Chapterŀ12
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•
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USYS

UIN

UOUT

µC

24VDC IN

GND IN

FE

1

2

3

4

UR20-4DI-N

Block diagramŀUR20-4DI-N 
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Technical data UR20-4DI-N (Order No. 1315350000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 4

Input type N-switching, comparable to Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage >ŀ-ẽ5ŀV referred to +24ŀV of the input power supply UIN

High input voltage <ŀ-ẽ11ŀV referred to +24ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire, 3-wire + FE

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ10ŀmA + sensor supply current

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4DI-N

Channel Description Options1) Default

0ẽ...ẽ3 Input delay no (0) / 0.3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4DI-N

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels 

per module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data inputs UR20-4DI-N 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 Reserved
IX0.5 Reserved
IX0.6 Reserved
IX0.7 Reserved
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Digital input module UR20-8DI-N-3W (Order No. 1315370000)

The digital input module UR20-8DI-N-3W can detect up 
to 8 binary control signals. Two sensors can be connected 
to each connector using a 2-wire or 3-wire connection. 
The inputs are N-switching (sinking). Aŀstatus LED is as-
signed to each channel. The module electronics supply the 
connected sensors with power from the input current path 
(IIIN).

8DI-N-3W

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

DI 0
GND

24VDC
DI 1

DI 2
GND

24VDC
DI 3

DI 4
GND

24VDC
DI 5

DI 6
GND

24VDC
DI 7

Connection diagram UR20-8DI-N-3W 

6.11 Digital input module UR20-8DI-N-3W
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8DI-N-3W

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

1.4 Yellow: Inputŀ1 active

2.1 Yellow: Inputŀ2 active

2.4 Yellow: Inputŀ3 active

3.1 Yellow: Inputŀ4 active

3.4 Yellow: Inputŀ5 active

4.1 Yellow: Inputŀ6 active

4.4 Yellow: Inputŀ7 active

LED indicators UR20-8DI-N-3W, troubleshooting see Chapterŀ12

DI 0
•
•
•
•
•
•

DI 7

1
2
3
4

1
2
3
4

DI 2
GND
24VDC
DI 3

DI 0
GND
24VDC
DI 1

DI 4
GND
24VDC
DI 5

DI 6
GND
24VDC
DI 7

Type 3

System  
bus

USYS

UIN

UOUT

µC

24VDC IN

GND IN

1

2

3

4

UR20-8DI-N-3W

Block diagramŀUR20-8DI-N-3W 
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Technical data UR20-8DI-N-3W (Order No. 1315370000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 8

Input type N-switching, comparable to Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage >ŀ-ẽ5ŀV referred to +24ŀV of the input power supply UIN

High input voltage <ŀ-ẽ11ŀV referred to +24ŀV of the input power supply UIN

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ20ŀmA + sensor supply current

General data

Weight (operational status) 83ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DI-N-3W

Channel Description Options1) Default

0ẽ...ẽ7 Input delay no (0) / 0.3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-8DI-N-3W

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽto
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data inputs UR20-8DI-N-3W 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7
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6.12 Digital input module UR20-16DI-N

Digital input module UR20-16DI-N (Order No. 1315390000)

The UR20-16DI-N digital input module can detect 
up to 16 binary control signals. Four sensors can be 
connected to each connector in a 1-wire connection. 
The inputs are N-switching (sinking). A status LED is as-
signed to each channel. The connected sensors must be 
supplied with power from the input curent path IIN (e.g. with 
potential distribution modules).

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

GND

DI 0
DI 1
DI 2
DI 3

DI 4
DI 5
DI 6
DI 7

DI 8
DI 9

DI 10
DI 11

DI 12
DI 13
DI 14
DI 15

16DI·N

Connection diagram UR20-16DI-N
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16DI-N

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active
1.2 Yellow: Inputŀ1 active
1.3 Yellow: Inputŀ2 active
1.4 Yellow: Inputŀ3 active

2.1 Yellow: Inputŀ4 active
2.2 Yellow: Inputŀ5 active
2.3 Yellow: Inputŀ6 active
2.3 Yellow: Inputŀ7 active

3.1 Yellow: Inputŀ8 active
3.2 Yellow: Inputŀ9 active
3.3 Yellow: Inputŀ10 active
3.4 Yellow: Inputŀ11 active

4.1 Yellow: Inputŀ12 active
4.2 Yellow: Inputŀ13 active
4.3 Yellow: Inputŀ14 active
4.4 Yellow: Inputŀ15 active

LED indicators UR20-16DI-N, troubleshooting see Chapterŀ12

DI 0
•
•
•
•
•
•
•
•
•
•
•
•
•
•

DI 15

DI 4
DI 5
DI 6
DI 7

DI 0
DI 1
DI 2
DI 3

DI 8
DI 9
DI 10
DI 11

DI 12
DI 13
DI 14
DI 15

Type 3

System  
bus

USYS

UIN

UOUT

µC
1

2

3

4

UR20-16DI-N

Block diagramŀUR20-16DI-N 
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Technical data UR20-16DI-N (Order No. 1315390000)

System data

Data Process and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 16

Input type N-switching, comparable to Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay 3ŀms

Low input voltage >ŀ-ẽ5ŀV referred to +24ŀV of the input power supply UIN

High input voltage <ŀ-ẽ11ŀV referred to +24ŀV of the input power supply UIN

Sensor supply no

Sensor connection 1-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN <ŀ15ŀmA

General data

Weight (operational status) 88ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-16DI-N

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ... 31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽto
42

0ẽ...ẽ7 Reserved 0

Time stamp 43ẽ...ẽ46 Time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-16DI-N 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7

IB1

IX1.0 DI8
IX1.1 DI9
IX1.2 DI10
IX1.3 DI11
IX1.4 DI12
IX1.5 DI13
IX1.6 DI14
IX1.7 DI15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital input module UR20-16DI-N-PLC-INT (Order No. 1315400000)

The UR20-16DI-N-PLC-INT digital input module 
can detect up to 16 binary control signals. The sen-
sors are connected via a 20-pole PLC connection. 
The inputs are N-switching (sinking). A status LED is as-
signed to each channel in a separate block. 

The module as well as the sensors are supplied by one of 
both plugs. Each contact of the PLC plug can be loaded with 
1ŀA at maximum. In case the module is supplied via the 
4-pole feed-in plug, the current drain via the PLC plug using 
its four contacts is limited to 2ŀA at maximum. An appropri-
ate fuse has to be provided.

The power supply of the peripherals connected 
has to be calculated for each individual installa-
tion situation. When using a ÿat ribbon cable, 
please regard its higher internal resistance!

0 1
2 3
4 5
6 7
8 9

10 11
12 13
14 15

4
2

1

3

4

16 x DI

24VDC
24VDC

GND
GND

19

1

+

16DI·N

Connection diagram UR20-16DI-N-PLC-INT 

6.13 Digital input module UR20-16DI-N-PLC-INT
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14 15
12 13
10 11
8 9

4 5
6 7

2 3
0 1

16DI-N

Module status LED 
Green: Communication over the system bus 
Red: Error

0 Yellow: Inputŀ0 active
1 Yellow: Inputŀ1 active
... ...
15 Yellow: Inputŀ15 active

4.1 Green: Supply voltage feed-in plug > 18ŀVŀDC
4.2 Red: Error on the supply voltage of the feed-in plug

LED indicators UR20-16DI-N-PLC-INT, troubleshooting see Chapterŀ12

DI 0
•
•
•
•
•
•
•
•
•
•
•
•
•
•

DI 15

DI 9
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GND
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DI 12
DI 14

DI 1
DI 3
DI 5
DI 7

1

20

DI 0
DI 2
DI 4
DI 6

24VDC
24VDC
GND
GND

24VDC
24VDC
GND
GND

Type 3

System  
bus

USYS

UIN

UOUT

µC

UR20-16DI-N-PLC-INT

1

4

Block diagramŀUR20-16DI-N-PLC-INT 
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Technical data UR20-16DI-N-PLC-INT (Order No. 1315400000)

System data

Data Process and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 16

Input type N-switching, comparable to Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay 3ŀms

Low input voltage >ŀ-ẽ5ŀV referred to +24ŀV of the input power supply UIN

High input voltage <ŀ-ẽ11ŀV referred to +24ŀV of the input power supply UIN

Sensor supply External

Sensor connection PLC interface unit

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption <ŀ15ŀmA, power supply via feed-in plug or PLC connection

General data

Weight (operational status) 82 gŀ

For additional general data, see Section 3.4
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Diagnostic data UR20-16DI-N-PLC-INT

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
ẽto
42

0ẽ...ẽ7 Reserved 0

Time stamp 43ẽ...ẽ46 Time stamp [Õs] (32ŀbit)

Process data1) inputs UR20-16DI-N-PLC-INT

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7

IB1

IX1.0 DI8
IX1.1 DI9
IX1.2 DI10
IX1.3 DI11
IX1.4 DI12
IX1.5 DI13
IX1.6 DI14
IX1.7 DI15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital input module UR20-4DI-2W-230V-AC (Order-No. 1550070000)

The digital input module UR20-4DI-2W-230V-AC can detect 
up to 4ŀbinary control signals. One sensor can be connected 
to each connector using a 2-wire connection. Both L and N 
connections of each input are bridged internally. The four 
inputs are galvanic isolated, they can be supplied with input 
voltages between 110ŀVŀAC and 230ŀVŀAC. Solely AC meas-
urements can be run.
A status LED is assigned to each channel.

WARNING
Possible danger to life!
All signal lines must be supplied from the 
same power system.

ATTENTION
The module can be destroyed by too high frequen-
cies.
The input frequency may be 65ŀHz at maximum, the 
switching frequency 15ŀHz at maximum.

The module can be destroyed by too high input cur-
rents of the sinal lines.
The inputs must be ensured using a slow fuse max. 4ŀA.

4DI·AC

DI 0.0
DI 0.1
DI 0.2
DI 0.3

DI 0

DI 1

DI 3

DI 2

DI 1.0
DI 1.1
DI 1.2
DI 1.3

DI 2.0
DI 2.1
DI 2.2
DI 2.3

DI 3.0
DI 3.1
DI 3.2
DI 3.3

1

2

3

4

L

L

N

N

L

L

N

N

L

N

N

L

L

N

N

L

Connection diagram UR20-4DI-2W-230V-AC

ATTENTION
When using input modules UR20-4DI-2W-230V-AC in ex-
plosive atmosphere: 

 – The device shall be installed in an environment free 
of condensation, corrosives and conducting dusts. 

 – If the switching or input voltage exceeds 63ŀV, a tran-
sient protection device shall be provided that limits 
the transients to a peak voltage of 500ŀV or less.

ATTENTION

The module can be destroyed by a hot swap.
 Make sure that the input contacts are voltage-free 
before carrying out a hot swap of the electronic unit.

6.14 Digital input module UR20-4DI-2W-230V-AC
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4DI-AC

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Inputŀ0 active

2.1 Yellow: Inputŀ1 active

3.1 Yellow: Inputŀ2 active

4.1 Yellow: Inputŀ3 active

LED indicators UR20-4DI-2W-230V-AC, troubleshooting see Chapterŀ12

DI 0

DI 1

DI 2

DI 3

DI 1.0
DI 1.1
DI 1.2
DI 1.3

DI 0.0
DI 0.1
DI 0.2
DI 0.3

DI 2.0
DI 2.1
DI 2.2
DI 2.3

DI 3.0
DI 3.1
DI 3.2
DI 3.3

System  
bus

USYS

UIN

UOUT

µC
1

2

3

4

UR20-4DI-2W-230V-AC

Type 3

Type 3

Type 3

Type 3

Block diagram UR20-4DI-2W-230V-AC 
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Technical data UR20-4DI-2W-230V-AC (Order-No. 1550070000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Galvanic isolation 4ŀkV between channels and power supply

Line-to-line voltage 400ŀV between the channels possible

Inputs

Number 4

Input type P-switching, for Typeŀ1 sensors (110ŀV AC), Typeŀ1 and Typeŀ3 sensors (230ŀV, 50ŀHz), Typeŀ2 sen-
sors (230ŀV, 60ŀHz)  as per IEC 61131-2

Input filter Input delay 10ŀms

Low input voltage <ŀ65ŀV

High input voltage Óŀ80ŀV

Input voltage max. 277 VŀAC (UL); 265 VŀAC (VDE)

Input frequency, typ. 50 Hz, 60 Hz

Sensor supply no

Sensor connection 2-wire

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN no

General data

Weight (operational status) 89ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-4DI-2W-230V-AC

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x051
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full 0
4 Power supply fault 0

5ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data inputs UR20-4DI-2W-230V-AC

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 Reserved
IX0.5 Reserved
IX0.6 Reserved
IX0.7 Reserved
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Digital input module UR20-8DI-ISO-2W (Order No. 2457240000)

The digital input module UR20-8DI-ISO-2W can detect up 
to 8 binary control signals. Two sensors can be connected 
to each connector using a 2-wire connection. Aŀstatus LED 
is assigned to each channel. The inputs are insulated from 
each other and from the system supply.
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8DI·ISO

DI 0+
DI 0–
DI 1+
DI 1–

DI 2+
DI 2–
DI 3+
DI 3–

DI 4+
DI 4–
DI 5+
DI 5–

DI 6+
DI 6–
DI 7+
DI 7–

Connection diagram UR20-8DI-ISO-2W

6.15 Digital input module UR20-8DI-ISO-2W
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8DI-ISO

Module status LED 
Green: Communication over the system bus 
Red: Error

1.2 Yellow: Inputŀ0 active

1.4 Yellow: Inputŀ1 active

2.2 Yellow: Inputŀ2 active

2.4 Yellow: Inputŀ3 active

3.2 Yellow: Inputŀ4 active

3.4 Yellow: Inputŀ5 active

4.2 Yellow: Inputŀ6 active

4.4 Yellow: Inputŀ7 active

LED indicators UR20-8DI-ISO-2W, troubleshooting see Chapterŀ12
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Type 3
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Block diagram UR20-8DI-ISO-2W 
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Technical data  UR20-8DI-ISO-2W (Order No. 2457240000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 8

Input type for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2 for 24ŀVŀDC and 48ŀVŀDC

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ10ŀVŀDC

High input voltage >ẽ11ŀŀDC

Sensor supply no

Sensor connection 2-wire

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis no

Isolation 500ŀV (channel to channel), 500ŀV (channel to supply voltage)

Supply

Supply voltage no

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN no

General data

Weight (operational status) 85ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DI-ISO-2W

Channel Description Options1) Default

0ẽ...ẽ7 Input delay no (0) / 0,3 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40ŀms (5) 3ŀms

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-8DI-ISO-2W

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x70
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
ẽto
Channel 31 error

11
ẽ...ẽ
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data inputs UR20-8DI-ISO-2W 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7
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Digital output module UR20-4DO-P (Order No. 1315220000)

The UR20-4DO-P digital output module can control up to 
4ŀactuators each with a maximum of 0.5 A. One actuator 
can be connected to each connector using a 2-wire, 3-wire 
or 3-wire connection + FE. A status LED is assigned to each 
channel. The outputs are supplied with power from the out-
put current path (IOUT). 

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

DO 0
GND

24VDC
FE

DO 1
GND

24VDC
FE

DO 2
GND

24VDC
FE

DO 3
GND

24VDC
FE

DO 0
GND

24VDC

DO 1
GND

24VDC

DO 2
GND

24VDC

DO 3
GND

24VDC

DO 0
GND

DO 1
GND

DO 2
GND

DO 3
GND

4DO·P 4DO·P4DO·P

Connection diagram UR20-4DO-P 

6.16 Digital output module UR20-4DO-P



6ẰDetailed descriptions of I/O modules | Digital output module UR20-4DO-P

318 1432790000/28/10.2023Manual u-remote

4DO-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4DO-P, troubleshooting see Chapterŀ12
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Technical data UR20-4DO-P (Order No. 1315220000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 2ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ȭ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 1ŀkHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply max. 2ŀA per plug, total max. 8ŀA

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 20ŀmA + load

General data

Weight (operational status) 86ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-P

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-4DO-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data outputs UR20-4DO-P 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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Digital output module UR20-4DO-P-2A (Order No. 1315230000)

The digital output module UR20-4DO-P-2A can control up 
to 4 actuators, each with a maximum of 2 A. One actuator 
can be connected to each connector using a 2-wire, 3-wire 
or 3-wire connection + FE. A status LED is assigned to each 
channel. The outputs are supplied with power from the out-
put current path (IOUT). 
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6.17 Digital output module UR20-4DO-P-2A
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4DO-P-2A

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4DO-P-2A, troubleshooting see Chapterŀ12
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Technical data UR20-4DO-P-2A (Order No. 1315230000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 2ŀA

per module 8 A

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ȭ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (48ŀW) 1ŀkHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply max. 2ŀA per plug, total max. 8ŀA

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 25ŀmA + load

General data

Weight (operational status) 86ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-P-2A

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-4DO-P-2A

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽðẽ7 Reserved 0

Error byte 3 3
0ẽðẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽðẽ7 Reserved 0

Channel type 4 0ẽðẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽðẽ10 0ẽðẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽðẽ7 Reserved 0

Time stamp 43ẽðẽ46 Time stamp [Õs] (32ŀbit)

Process data outputs UR20-4DO-P-2A 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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Digital output module UR20-4DO-PN-2A (Order No. 1394420000)

The digital output module UR20-4DO-PN-2A can control up 
to 4 actuators each with a maximum of 2 A. One actuator 
can be connected to each connector in a 2-wire or 3-wire 
+ FE connection. A status LED is assigned to each channel. 
The outputs are supplied with power from the output current 
path (IOUT). 

Each channel can be switched between positive and nega-
tive switching. This allows, among other things, a switch in 
rotational direction if an DC motor is connected between two 
outputs. For this purpose, an output byte is reserved for the 
physical outputs, and each channel is assigned two bits in 
this byte. The switching characteristics of each output are set 
in the low nibble of the byte. If a bit is set, the corresponding 
channel has positive switching, if it is 0 then it has nega-
tive switching. The outputs are switched in the high nibble. 
Example: If you write the value 185ŀdecimal (1011ŀ1001ŀbi-
nary) in the output byte, channelŀ1 is set to 24ŀV, channel ŀ2 
is set to GND, channelŀ3 is deactivated and channelŀ4 is set 
to 24ŀV.

The module is protected against external voltages between 
0ŀV and the operating voltage.
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6.18 Digital output module UR20-4DO-PN-2A
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4DO-PN-2A

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active, P or N-switching (sourcing or sinking)

2.1 Yellow: Outputŀ1 active, P or N-switching (sourcing or sinking)

3.1 Yellow: Outputŀ2 active, P or N-switching (sourcing or sinking)

4.1 Yellow: Outputŀ3 active, P or N-switching (sourcing or sinking)

LED indicators UR20-4DO-PN-2A, troubleshooting see Chapterŀ12
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Technical data UR20-4DO-PN-2A (Order No. 1394420000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type switchable P- or N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 2ŀA

per module 8ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ȭ) 1ŀkHz

Inductive load (DC 13) 2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (48ŀW) 1ŀkHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Short-circuit-proof yes

Actuator supply max. 2ŀA per plug, total max. 8ŀA

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 20ŀmA + load

General data

Weight (operational status) 86ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-PN-2A

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value OP-Mode Sinking (0) / Sourcing (1) Sourcing

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-4DO-PN-2A

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-4DO-PN-2A 

Byte Format Name Remark

QB0

QX0.0 OP-mode DO0 0: Sinking, 1: Sourcing
QX0.1 OP-mode DO1 0: Sinking, 1: Sourcing
QX0.2 OP-mode DO2 0: Sinking, 1: Sourcing
QX0.3 OP-mode DO3 0: Sinking, 1: Sourcing
QX0.4 DO0
QX0.5 DO1
QX0.6 DO2
QX0.7 DO3
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Digital output module UR20-8DO-P (Order No. 1315240000)

The UR20-8DO-P digital output module can control up to 
8ŀactuators each with a maximum of 0.5 A. Actuators can 
be connected to each connector in a 2-wire connection. 
Aŀstatus LED is assigned to each channel. The outputs are 
supplied with power from the output current path (IOUT).
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6.19 Digital output module UR20-8DO-P
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8DO-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

1.3 Yellow: Outputŀ1 active

2.1 Yellow: Outputŀ2 active

2.3 Yellow: Outputŀ3 active

3.1 Yellow: Outputŀ4 active

3.3 Yellow: Outputŀ5 active

4.1 Yellow: Outputŀ6 active

4.3 Yellow: Outputŀ7 active

LED indicators UR20-8DO-P, troubleshooting see Chapterŀ12
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Technical data UR20-8DO-P (Order No. 1315240000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 8

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 4ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ȭ) 1ŀkHz

Inductive load (DC 13) 0,2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 1ŀkHz

Actuator connection 2-wire

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 30ŀmA + load

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-8DO-P

Channel Description Options1) Default

0ẽ...ẽ7: Substitute value Off (0) / On (1) Off (0)

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-8DO-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽðẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽ...ẽ7 Reserved 0

Time stamp 43ẽðẽ46 time stamp [µs] (32bit)

Process data outputs UR20-8DO-P 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7



6ẰDetailed descriptions of I/O modules | Digital output module UR20-8DO-P-2W-HD

333Manual u-remote1432790000/28/10.2023

Digital output module UR20-8DO-P-2W-HD (Order No. 1509830000)

The UR20-8DO-P-2W-HD digital output module can control 
up to 8ŀactuators each with a maximum of 0.5ŀA. Actuators 
can be connected to each connector in a 2-wire or 2-wire + 
FE connection (IDC). Aŀstatus LED is assigned to each chan-
nel. The outputs are supplied with power from the output 
current path (UOUT).
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Connection diagram UR20-8DO-P-2W-HD

6.20 Digital output module UR20-8DO-P-2W-HD
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8DO-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

5.1 Yellow: Outputŀ4 active

6.1 Yellow: Outputŀ5 active

7.1 Yellow: Outputŀ6 active

8.1 Yellow: Outputŀ7 active

LED indicators UR20-8DO-P-2W-HD, troubleshooting see Chapterŀ12

0
1
2
3
4
5
6
7

24VDC OUT

GND OUT

DO 0
•
•
•
•
•
•

DO 7

System  
bus

USYS

UIN

UOUT

µC

UR20 8DO-P-2W-HD

1
2
3
4
1
2
3
4

1
2
3
4
1
2
3
4

1
2
3
4
1
2
3
4

1
2
3
4
1
2
3
4

DO 0
GND 
N.C.
FE
DO 1
GND 
N.C.
FE
DO 2
GND 
N.C.
FE
DO 3
GND 
N.C.
FE
DO 4
GND 
N.C.
FE
DO 5
GND 
N.C.
FE
DO 6
GND 
N.C.
FE
DO 7
GND 
N.C.
FE

Block diagramŀUR20-8DO-P-2W-HD
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Technical data UR20-8DO-P-2W-HD (Order No. 1509830000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 8

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 50 Õs; highẽèẽlow max. 100 Õs

Max. output current per channel 0.5ŀA

per module 4ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ȭ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-weheeling diode

Lamp load (12ŀW) 1ŀkHz

Actuator connection 2-wire, 2-wire + FE

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 40ŀmA + load

Connection data

Type of connection Insulation Displacement Connection (IDC)

Line connection cross-section Single-wired, Fine-wired 0.14ẽéẽ0.35ŀmm2 

General data

Weight (operational status) 88ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-8DO-P-2W-HD

Channel Description Options1) Default

0ẽ...ẽ7: Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-8DO-P-2W-HD

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-8DO-P-2W-HD

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7
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Digital output module UR20-16DO-P (Order No. 1315250000)

The UR20-16DO-P digital output module can control up 
toŀ16 actuators each with a maximum of 0.5 A. Four actu-
ators can be connected to each connector. A status LED is 
assigned to each channel. The outputs are supplied with 
power from the output current path (IOUT). 
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Connection diagram UR20-16DO-P 

6.21 Digital output module UR20-16DO-P
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16DO-P

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active
1.2 Yellow: Outputŀ1 active
1.3 Yellow: Outputŀ2 active
1.4 Yellow: Outputŀ3 active

2.1 Yellow: Outputŀ4 active
2.2 Yellow: Outputŀ5 active
2.3 Yellow: Outputŀ6 active
2.4 Yellow: Outputŀ7 active

3.1 Yellow: Outputŀ8 active
3.2 Yellow: Outputŀ9 active
3.3 Yellow: Outputŀ10 active
3.4 Yellow: Outputŀ11 active

4.1 Yellow: Outputŀ12 active
4.2 Yellow: Outputŀ13 active
4.3 Yellow: Outputŀ14 active
4.4 Yellow: Outputŀ15 active

LED indicators UR20-16DO-P, troubleshooting see Chapterŀ12
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µC
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4

UR20 16DO-P

24VDC OUT

Block diagramŀUR20-16DO-P 
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Technical data UR20-16DO-P (Order No. 1315250000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 16

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 8ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 1ŀkHz

Actuator connection 1-wire

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 25ŀmA + load

General data

Weight (operational status) 83ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-16DO-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) outputs UR20-16DO-P 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7

QB1

QX1.0 DO8
QX1.1 DO9
QX1.2 DO10
QX1.3 DO11
QX1.4 DO12
QX1.5 DO13
QX1.6 DO14
QX1.7 DO15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital output module UR20-16DO-P-PLC-INT (Order No.ŀ1315270000)

The digital output module UR20-16DO-P-PLC-INT can control 
up to 16 actuators each with a maximum of 0.5 A. The actu-
ators are connected via a 20-pole PLC connection. A status 
LED is assigned to each channel in a separate block. 

The module as well as the actuators are supplied by one of 
both plugs. Each contact of the PLC plug can be loaded with 
1ŀA at maximum. In case the overall sum of the output cur-
rents is below 2ŀA, the supply can only be realised via the 
four supply contact of the PLC plug. In either case an appro-
priate fuse has to be provided.

The power supply of the peripherals connected 
has to be calculated for each individual installa-
tion situation. When using a ÿat ribbon cable, 
please regard its higher internal resistance!
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Connection diagram UR20-16DO-P-PLC-INT 

1 Total current < 2ŀA
2 Total current > 2ŀA

6.22 Digital output module UR20-16DO-P-PLC-INT
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14 15
12 13
10 11
8 9

4 5
6 7

2 3
0 1

16DO-P

Module status LED 
Green: Communication over the system bus 
Red: Error

0 Yellow: Outputŀ0 active
1 Yellow: Outputŀ1 active
to to
15 Yellow: Outputŀ15 active

4.1 Green: Supply voltage feed-in plug > 18ŀVŀDC
4.2 Red: Error on the supply voltage of the feed-in plug

LED indicators UR20-16DO-P-PLC-INT, troubleshooting see Chapterŀ12
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Block diagramŀUR20-16DO-P-PLC-INT 
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Technical data UR20-16DO-P-PLC-INT (Order No. 1315270000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 16

Type P-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 8 A (2 A with power supply via a ÿat ribbon 
cable)

Breaking energy (inductive) 150ŀmJ  per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 1ŀkHz

Actuator connection PLC interface unit

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 25ŀmA + load, power supply via feed-in plug or PLC connection

Connection data

Type of connection “PUSH IN”

Line connection cross-section Single-wired 0.14ẽðẽ1.5ŀmm2 (AWG 16ẽðẽ26)

Fine-wired 0.14ẽðẽ1.5ŀmm2 (AWG 16ẽðẽ26)

I/O connector 20-pole PLC connection

General data

Weight (operational status) 82ŀg

For additional general data, see Section 3.4



6ẰDetailed descriptions of I/O modules | Digital output module UR20-16DO-P-PLC-INT

344 1432790000/28/10.2023Manual u-remote

Diagnostic data UR20-16DO-P-PLC-INT

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) outputs UR20-16DO-P-PLC-INT 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7

QB1

QX1.0 DO8
QX1.1 DO9
QX1.2 DO10
QX1.3 DO11
QX1.4 DO12
QX1.5 DO13
QX1.6 DO14
QX1.7 DO15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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Digital output module UR20-4DO-N (Order No. 1315410000)

The UR20-4DO-N digital output module can control up to 
4ŀactuators each with a maximum of 0.5 A. One actuator 
can be connected to each connector using a 2-wire, 3-wire 
or 3-wire connection + FE. The outputs are N-switching (sink-
ing). A status LED is assigned to each channel. The outputs 
are supplied with power from the output current path (IOUT). 
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6.23 Digital output module UR20-4DO-N
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4DO-N

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4DO-N, troubleshooting see Chapterŀ12
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Technical data UR20-4DO-N (Order No. 1315410000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 2ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 10ŀHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply max. 2ŀA per plug, total max. 8ŀA

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 10ŀmA + load

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-N

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-4DO-N

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽ...ẽ7 Reserved 0

Time stamp 43ẽ...ẽ46 Time stamp [Õs] (32ŀbit)

Process data outputs UR20-4DO-N 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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Digital output module UR20-4DO-N-2A (Order No. 1315420000)

The digital output module UR20-4DO-N-2A can control up 
to 4 actuators, each with a maximum of 2 A. One actuator 
can be connected to each connector using a 2-wire, 3-wire 
or 3-wire connection + FE. The outputs are N-switching (sink-
ing). A status LED is assigned to each channel. The outputs 
are supplied with power from the output current path (IOUT). 
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Connection diagram UR20-4DO-N-2A 

6.24 Digital output module UR20-4DO-N-2A



6ẰDetailed descriptions of I/O modules | Digital output module UR20-4DO-N-2A

350 1432790000/28/10.2023Manual u-remote

4DO-N-2A

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4DO-P-2A, troubleshooting see Chapterŀ12
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Block diagramŀUR20-4DO-P-2A 
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Technical data UR20-4DO-N-2A (Order No. 1315420000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 2ŀA

per module 8 A

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 2ŀHz without  free-wheeling diode
1ŀkHz with suitable  free-wheeling diode

Lamp load (48ŀW) 10ŀHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply max. 2ŀA per plug, total max. 8ŀA

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 10ŀmA + load

General data

Weight (operational status) 89ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-N-2A

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-4DO-N-2A

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0 ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
to
42

0ẽ...ẽ7 Reserved 0

Time stamp 43ẽ...ẽ46 Time stamp [Õs] (32ŀbit)

Process data outputs UR20-4DO-N-2A 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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Digital output module UR20-8DO-N (Order No. 1315430000)

The UR20-8DO-N digital output module can control up to 
8ŀactuators each with a maximum of 0.5 A. One actuator 
can be connected to each connector using a 2-wire connec-
tion. The outputs are N-switching (sinking). A status LED is 
assigned to each channel. The outputs are supplied with 
power from the output current path (IOUT). 
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Connection diagram UR20-8DO-N

6.25 Digital output module UR20-8DO-N
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8DO-N

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

1.3 Yellow: Outputŀ1 active

2.1 Yellow: Outputŀ2 active

2.3 Yellow: Outputŀ3 active

3.1 Yellow: Outputŀ4 active

3.3 Yellow: Outputŀ5 active

4.1 Yellow: Outputŀ6 active

4.3 Yellow: Outputŀ7 active

LED indicators UR20-8DO-N, troubleshooting see Chapterŀ12
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Block diagramŀUR20-8DO-N 
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Technical data UR20-8DO-N (Order No. 1315430000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 8

Type N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 4ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 10ŀHz

Actuator connection 2-wire

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 15ŀmA + load

General data

Weight (operational status) 87ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-8DO-N

Channel Description Options1) Default

0ẽ...ẽ7 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Diagnostic data UR20-8DO-N

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-8DO-N

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7
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Digital output module UR20-16DO-N (Order No. 1315440000)

The UR20-16DO-N digital output module can control up 
toŀ16 actuators each with a maximum of 0.5 A. Four actu-
ators can be connected to each connector. The outputs are 
N-switching. A status LED is assigned to each channel. The 
outputs are supplied with power from the output current 
path (IOUT). 
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Connection diagram UR20-16DO-N

6.26 Digital output module UR20-16DO-N
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16DO-N

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active
1.2 Yellow: Outputŀ1 active
1.3 Yellow: Outputŀ2 active
1.4 Yellow: Outputŀ3 active

2.1 Yellow: Outputŀ4 active
2.2 Yellow: Outputŀ5 active
2.3 Yellow: Outputŀ6 active
2.4 Yellow: Outputŀ7 active

3.1 Yellow: Outputŀ8 active
3.2 Yellow: Outputŀ9 active
3.3 Yellow: Outputŀ10 active
3.4 Yellow: Outputŀ11 active

4.1 Yellow: Outputŀ12 active
4.2 Yellow: Outputŀ13 active
4.3 Yellow: Outputŀ14 active
4.4 Yellow: Outputŀ15 active

LED indicators UR20-16DO-N, troubleshooting see Chapterŀ12
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Block diagramŀUR20-16DO-N 
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Technical data UR20-16DO-N (Order No. 1315440000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote-Systembus

System bus transfer rate 48 MBit/s

Outputs

Number 16

Type N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 8ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 10 Hz

Actuator connection 1-wire

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <ŀ100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24 V DC +20 %/-15 % 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 30ŀmA + load

General data

Weight (operational status) 89ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-16DO-N

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) outputs UR20-16DO-N 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7

QB1

QX1.0 DO8
QX1.1 DO9
QX1.2 DO10
QX1.3 DO11
QX1.4 DO12
QX1.5 DO13
QX1.6 DO14
QX1.7 DO15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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6.27 Digital output module UR20-16DO-N-PLC-INT

Digital output module UR20-16DO-N-PLC-INT (Order No.ŀ1315450000)

The digital output module UR20-16DO-N-PLC-INT can con-
trol up to 16 actuators each with a maximum of 0.5 A. The 
actuators are connected via a 20-pole PLC connection. The 
outputs are N-switching. A status LED is assigned to each 
channel in a separate block. 

The module as well as the actuators are supplied by one 
of both plugs. Each contact of the PLC connection can be 
loaded with 1ŀA at maximum. In case the overall sum of the 
output currents is below 2ŀA, the supply can only be realised 
via the four supply contact of the PLC plug. In either case an 
appropriate fuse has to be provided.

The power supply of the peripherals connected 
has to be calculated for each individual installa-
tion situation. When using a ÿat ribbon cable, 
please regard its higher internal resistance!

Make sure that there is no potential difference 
between the voltage supply and the output path 
of the station.
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Connection diagram UR20-16DO-N-PLC-INT

1 Total current < 2ŀA
2 Total current > 2ŀA
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14 15
12 13
10 11
8 9

4 5
6 7

2 3
0 1

16DO-N

Module status LED 
Green: Communication over the system bus 
Red: Error

0 Yellow: Outputŀ0 active
1 Yellow: Outputŀ1 active
... to
15 Yellow: Outputŀ15 active

4.1 Green: Supply voltage feed-in plug > 18ŀVŀDC
4.2 Red: Error on the supply voltage of the feed-in plug

LED indicators UR20-16DO-N-PLC-INT, troubleshooting see Chapterŀ12
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Block diagram UR20-16DO-N-PLC-INT 
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Technical data UR20-16DO-N-PLC-INT (Order No. 1315450000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 16

Type N-switching

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 100 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 0.5ŀA

per module 8 A (2 A with power supply via a ÿat ribbon 
cable)

Breaking energy (inductive) 150ŀmJ  per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 10 Hz

Actuator connection PLC interface unit

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <ŀ100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24 V DC +20 %/-15 % 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 30ŀmA + load, power supply via feed-in plug or PLC connection

Connection data

Type of connection „PUSH IN“

Line connection cross-section Single-wired 0.14ẽéẽ1.5ŀmm2 (AWG 16ẽéẽ26)

Fine-wired 0.14ẽéẽ1.5ŀmm2 (AWG 16ẽéẽ26)

I/O connector 20-pole PLC connection

General data

Weight (operational status) 83ŀg

For additional general data, see Section 3.4
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Diagnostic data UR20-16DO-N-PLC-INT

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 0

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 Time stamp [µs] (32bit)

Process data1) outputs UR20-16DO-N-PLC-INT 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7

QB1

QX1.0 DO8
QX1.1 DO9
QX1.2 DO10
QX1.3 DO11
QX1.4 DO12
QX1.5 DO13
QX1.6 DO14
QX1.7 DO15

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.
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6.28 Digital output module UR20-4DO-ISO-4A

Digital output module UR20-4DO-ISO-4A (Order No. 2457250000)

The UR20-4DO-ISO-4A digital output module can control up 
to 4ŀactuators each with a maximum of 4ŀAŀDC or 2ŀAŀAC 
via the 4 outputs. The outputs are insulated from each other 
and from the system supply. One actuator can be connected 
to each connector using a 2-wire connection. A status LED is 
assigned to each channel. The switching voltage is supplied 
externally.

Please regard the error behaviour of this module:
Outputs that have been switched off are not 
automatically switched on again but have to be 
activated again (e.g. by a command from the con-
troller).
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Connection diagram UR20-4DO-ISO-4A

The wiring must be realised using both DC+ and 
both DCð connectors when connecting DC loads 
that exceed 2ŀA. 
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4DO-ISO

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active
1.2 Red: Error channel 0

2.1 Yellow: Outputŀ1 active
2.2 Red: Error channel 1

3.1 Yellow: Outputŀ2 active
3.2 Red: Error channel 2

4.1 Yellow: Outputŀ3 active
4.2 Red: Error channel 3

LED indicators UR20-4DO-ISO-4A, troubleshooting see Chapterŀ12

24VDC OUT

GND OUT

System 
bus

USYS

UIN

UOUT

µC
1

2

3

4

DO 0 DC+ / AC1
DO 0 DC–
DO 0 DC–
DO 0 DC+ / AC2

DO 1 DC+ / AC1
DO 1 DC–
DO 1 DC–
DO 1 DC+ / AC2

DO 2 DC+ / AC1
DO 2 DC–
DO 2 DC–
DO 2 DC+ / AC2

DO 3 DC+ / AC1
DO 3 DC–
DO 3 DC–
DO 3 DC+ / AC2

DO 0 DC+ / AC1
DO 0 DC–
DO 0 DC–
DO 0 DC+ / AC2

DO 1 DC+ / AC1
DO 1 DC–
DO 1 DC–
DO 1 DC+ / AC2

DO 2 DC+ / AC1
DO 2 DC–
DO 2 DC–
DO 2 DC+ / AC2

DO 3 DC+ / AC1
DO 3 DC–
DO 3 DC–
DO 3 DC+ / AC2

Block diagram UR20-4DO-ISO-4A
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Technical data UR20-4DO-ISO-4A (Order No. 2457250000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type of load ohmic, inductive, lamp load

Response time lowẽèẽhigh  max. 250 Õs; highẽèẽlow max. 250 Õs

Max. output current per channel 4ŀAŀDC / 2ŀAŀAC

per module 16ŀAŀDC / 8ŀAŀAC

Output voltage 48ŀVŀDC / 24ŀVŀAC, acc. IECŀ61131-2

Switching frequency Ohmic load 1ŀkHz

Inductive load (DC 13) 0,2ŀHz with suitable free-wheeling diode

Lamp load 10 Hz

Actuator connection 2-wire

Short-circuit-proof yes

Protective circuit In case of short circuit: immediate switch-off
In case of overload: thermic switch-off  
Restart only after command from the control

Response time of the current limiting circuit <100ŀÕs

Isolation 500ŀV (channel to channel), 500ŀV (channel to supply voltage)

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24 V DC +20 %/-15 %

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT <ẽ46ŀmA 

General data

Weight (operational status) 91ŀg

For additional general data, see Section 3.4
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Overview of the editable parameter UR20-4DO-ISO-4A

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher) and EtherCAT

Diagnostic data UR20-4DO-ISO-4A

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-4DO-ISO-4A

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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6.29 Universal digital input and output module UR20-8DIO-P-3W-DIAG

Digital I/O module UR20-8DIO-P-3W-DIAG (Order No. 2456530000)

Each of the eight channels of the digital I/Oŀmodule 
UR20-8DIO-P-3W-DIAG can be conþgured to be an input or 
an output. A status LED is assigned to each channel. Up to 
two sensors or actuators can be connected to each connec-
tor using a 2-wire or 3-wire connection. 

The digital inputs are speciþed 24ŀVŀDC typeŀ1 and 3 as 
per IECŀ61131-2. The sensor supply is limited to 0.3ŀA per 
connector and fused by a self-resetting fuse. The individual 
channel diagnosis monitors the sensor supply for overcurrent 
>0.3ŀA.

The individual channel diagnosis monitors switched outputs 
for overload and unswitched outputs for load (line break 
detection). The outputs have a maximum output current of 
0.5ŀA at 24ŀVŀDC and they are short-circuit-proof. An output 
will only be switched if the output voltage is below the line 
break detection threshold (see technical data).

The module electronics supply the connected sensors and 
actuators with power from the output current path (IOUT).

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

8DIO·P·D

DIO 2
GND

+24 V DC
DIO 3

DIO 0
GND

+24 V DC
DIO 1

DIO 4
GND

+24 V DC
DIO 5

DIO 6
GND

+24 V DC
DIO 7

Connection diagram UR20-8DIO-P-3W-DIAG (Example: 4 inputs, 4 outputs)

ATTENTION
The module can be destroyed! 
The input voltage must be above -10ŀV otherwise the mod-
ule can be destroyed.
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8DIO-P-D

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Status DI/DO channelŀ0
1.2 Red: Overload or no load (line break) output 0

1.3 Red: Overload of sensor supply connector 1 
or overload or no load (line break) output 1

1.4 Yellow: Status DI/DO channelŀ1

2.1 Yellow: Status DI/DO channelŀ2
2.2 Red: Overload or no load (line break) output 2

2.3 Red: Overload of sensor supply connector 2 
or overload or no load (line break) output 3

2.4 Yellow: Status DI/DO channelŀ3

3.1 Yellow: Status DI/DO channelŀ4
3.2 Red: Overload or no load (line break) output 4

3.3 Red: Overload of sensor supply connector 3 
or overload or no load (line break) output 5

3.4 Yellow: Status DI/DO channelŀ5

4.1 Yellow: Status DI/DO channelŀ6
4.2 Red: Overload or no load (line break) output 6

4.3 Red: Overload of sensor supply connector 4 
or overload or no load (line break) output 7

4.4 Yellow: Status DI/DO channelŀ7

LED indicators UR20-8DIO-P-3W-DIAG, troubleshooting see Chapterŀ12

DIO 2
GND
+24 V DC
DIO 3

DIO 0
GND
+24 V DC
DIO 1

DIO 0

DIO 1

DIO 2

DIO 3

DIO 4

DIO 5

DIO 6

DIO 7 DIO 4
GND
+24 V DC
DIO 5

DIO 6
GND
+24 V DC
DIO 7

+24 V DC
+24 V DC
+24 V DC
+24 V DC
GND
GND
GND
GND

System- 
bus

USYS

UIN

UOUT

µC µC

24VDC OUT

GND

1

2

3

4

Block diagram UR20-8DIO-P-3W-DIAG 
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Technical data UR20-8DIO-P-3W-DIAG (Order No. 2456530000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs
Number 8

Input type P-switching, for Typeŀ1 and Typeŀ3 sensors as per IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Low input voltage <ẽ+ẽ5ŀV referred to 0ŀV of the output power supply UOUT

High input voltage >ẽ+ẽ11ŀV referred to 0ŀV of the output power supply UOUT

Sensor supply Ò 0.3ŀA per connector; limited electronically

Protective circuit Constant current with thermal switch-off and automatic restart

Sensor connection 2-wire, 3-wire

Reverse polarity protection no, input voltage below -10ŀV can destroy the module

Module diagnosis yes

Individual channel diagnosis only auxiliary voltage output

Outputs
Number 8

Type P-switching

Type of load ohmic, inductive, lamp load

Response time typ. 120 µs

Max. output current per channel 0.5ŀA

per module 4ŀA

Breaking energy (inductive) 150ŀmJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1ŀkHz

Inductive load (DC 13) 0.2ŀHz without free-wheeling diode
1ŀkHz with suitable free-wheeling diode

Lamp load (12ŀW) 10 Hz

Actuator connection 2-wire, 3-wire

Actuator supply see sensor supply

Short-circuit-proof yes

Protective circuit constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis yes, overcurrent monitoring >ẽ0.5ŀA, line break detection

Line break detection Threshold typ. 3.3ŀV (load resistance > 6ŀkὩ)

Can be used with PF-O-xDI-SIL yes
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Technical data UR20-8DIO-P-3W-DIAG (Order No. 2456530000)

Supply
Supply voltage 24 V DC +20 %/-15 % 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 34ŀmA + sensor supply + load

General data
Weight (operational status) 90ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-8DIO-P-3W-DIAG

Channel Description Options1 Default

0ẽ...ẽ7 I/O modus Input (0) / Output (1) Input

0ẽ...ẽ7 Input delay no (0) / 0.5 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

0ẽ...ẽ7 Substitute value Off (0) / On (1) Off

0ẽ...ẽ7 Channel diagnosis disabled (0) / enabled (1) disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class

Process data inputs UR20-8DIO-P-3W-DIAG 

Byte Bit Description

IB0

IX0.0 DI0
IX0.1 DI1
IX0.2 DI2
IX0.3 DI3
IX0.4 DI4
IX0.5 DI5
IX0.6 DI6
IX0.7 DI7

Process data outputs UR20-8DIO-P-3W-DIAG 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 DO4
QX0.5 DO5
QX0.6 DO6
QX0.7 DO7

Process data and line break detection

I/O mode Process data Line break 
detection activeConnection Output Input

DIOx QX0.x IX0.x
Input U >11ŀV irrelevant 1 no
Input U < 5ŀV irrelevant 0 no
Output Load 0 0 yes

Output Line break 
Uẽ>ẽ3.3ŀV 0 1 yes1)

Output Load 1 1 no

Output Line break2) 
Uẽ>ẽ3.3ŀV 1 1 no

1) An internal pull-up resistor pulls the connection to High level.
2) The output will not switch on, if a line break has been detected.

Line break detection is not active at an output 
that has ben set. In this case a set input bit can 
mean the state òLine breakó or the state òOutput 
is set”. 
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Diagnostic data UR20-8DIO-P-3W-DIAG

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x151
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 8

Channel error 7
0 Error at channel 0
... ...
7 Error at channel 7

Channel error 8 ... 10 0ẽ...ẽ7 Reserved 0

Error channel 0 11

0 Parameter error
1 Output overload

2 ... 3 Reserved 0
4 Line break output

5 ... 7 Reserved 0

Error channel 1 12

0 Parameter error
1 Output overload
2 Reserved 0

3 Sensor supply overload con-
nector 1

4 Line break output
5 ... 7 Reserved 0

Error channel 2 13

0 Parameter error
1 Output overload

2 ... 3 Reserved
4 Line break output

5 ... 7 Reserved

Diagnostic data UR20-8DIO-P-3W-DIAG

Name Byte Bit Description Default

Error channel 3 14

0 Parameter error
1 Output overload
2 Reserved 0

3 Sensor supply overload con-
nector 2

4 Line break output
5 ... 7 Reserved 0

Error channel 4 15

0 Parameter error
1 Output overload

2 ... 3 Reserved 0
4 Line break output

5 ... 7 Reserved 0

Error channel 5 16

0 Parameter error
1 Output overload
2 Reserved 0

3 Sensor supply overload con-
nector 3

4 Line break output
5 ... 7 Reserved 0

Error channel 6 17

0 Parameter error
1 Output overload

2 ... 3 Reserved
4 Line break output

5 ... 7 Reserved

Error channel 7 18

0 Parameter error
1 Output overload
2 Reserved 0

3 Sensor supply overload con-
nector 4

4 Line break output
5 ... 7 Reserved 0

Error channel 8
... 
Error channel 31

19 ... 42 0 ... 7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)
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Digital output module UR20-4RO-SSR-255 (Order No.ŀ1315540000)

The digital output module UR20-4RO-SSR-255 uses four 
semiconductor switches to control up to 4 actuators, each 
with a maximum of 1ŀA at 255ŀV AC. The switching charac-
teristics of the semiconductor switch have it as being closed 
when the voltage crosses zero and open when the current 
crosses zero. Each connector features a potential-free NO 
contact (Normally Open). A status LED is assigned to each 
channel. 

For the protection against extreme disturbance level use 
surge protection terminals with varistor (see connec-
tion diagram 2), e.g. VSSC6ŀMOVŀ240ẽVẽAC/DC, order 
no.ŀ1064630000.

ATTENTION
When using output modules UR20-4RO-SSR-255 in explo-
sive atmosphere: 

 – The device shall be installed in an environment free 
of condensation, corrosives and conducting dusts. 

 – If the switching or input voltage exceeds 63ŀV, a tran-
sient protection device shall be provided that limits 
the transients to a peak voltage of 500ŀV or less.

Ò 277  V  AC

Ò 277  V  AC

Ò 277  V  AC

Ò 277  V  AC
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NO 2

COM 3
COM 3

NO 3
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4

3

1

4RO·SSR

Connection diagram UR20-4RO-SSR-255 

ATTENTION
The module can be destroyed by a hot swap.

 Make sure that the input contacts are voltage-free 
before carrying out a hot swap of the electronic unit.

6.30 Digital output module UR20-4RO-SSR-255
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4RO-SSR

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4RO-SSR-255, troubleshooting see Chapterŀ12

COM 0
COM 0
NO 0
NO 0 

COM 1
COM 1
NO 1
NO 1

COM 2
COM 2
NO 2
NO 2

COM 3
COM 3
NO 3
NO 3

COM 0
COM 0
NO 0
NO 0
 
COM 1
COM 1
NO 1
NO 1

COM 2
COM 2
NO 2
NO 2

COM 3
COM 3
NO 3
NO 3

System  
bus

USYS

UIN

UOUT

1

2

3

4

µC

UR20 4RO-SSR-255

Block diagramŀUR20-4RO-SSR-255 
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Technical data UR20-4RO-SSR-255 (Order No. 1315540000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type SSR / triac

Switching characteristic closing when the voltage crosses zero, opening when the current crosses zero

Response time 10ŀms

Minimum switching current per channel 50ŀmA

Maximum switching current per channel 1ŀA

per module 4ŀA

Holding current 25ŀmA

Installation external surge protection circuit recommended for overvoltage category II and III

Switching frequency up to 20ŀHz

Short-circuit-proof no

Defined trip behaviour of the prescribed external fuse 1 A super quick-acting

Module diagnosis yes

Individual channel diagnosis no

Max. switching voltage 255ŀVŀAC, UL: 277ŀVŀAC

Can be used with PF-O-xDI-SIL no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

General data

Weight (operational status) 83ŀg

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4RO-SSR-255

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4RO-SSR-255

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-4RO-SSR-255 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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6.31 Digital relay output module UR20-4RO-CO-255

Digital relay output module UR20-4RO-CO-255 (Order No.ŀ1315550000)

The digital relay output module UR20-4RO-CO-255 can 
control up to 4 actuators each with a maximum of 6ŀA. 
Eachŀconnector features a potential-free changeover contact. 
A status LED is assigned to each channel. The relay coils are 
supplied with power from the output current path (IOUT).

ATTENTION
When using relay modules UR20-4RO-CO-255 in explosive 
atmosphere: 

 – The device shall be installed in an environment free 
of condensation, corrosives and conducting dusts. 

 – If the switching or input voltage exceeds 63ŀV, a tran-
sient protection device shall be provided that limits 
the transients to a peak voltage of 500ŀV or less.

 – Due to the fact that relays are subject to wear, it must 
be ensured that the temperature do not exceed the 
limits of temperature class T4. A contact resistance of 
more than 110ŀmὩ will be considered as a fault.

 – The modules may only be charged with resistive 
loads.
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Connection diagram UR20-4RO-CO-255 

ATTENTION
The module can be destroyed by a hot swap.

 Make sure that the input contacts are voltage-free 
before carrying out a hot swap of the electronic unit.
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4RO-CO

Status LED module 
Green: Communication on system bus  
Red: No communication on system bus or 
diagnostic message displayed

1.1 Yellow: Outputŀ0 active

2.1 Yellow: Outputŀ1 active

3.1 Yellow: Outputŀ2 active

4.1 Yellow: Outputŀ3 active

LED indicators UR20-4RO-CO-255, troubleshooting see Chapterŀ12

NC 0
COM 0
COM 0
NO 0

NC 1
COM 1
COM 1
NO 1

NC 2
COM 2
COM 2
NO 2

NC 3
COM 3
COM 3
NO 3

NC 0
COM 0
COM 0
NO 0

NC 1
COM 1
COM 1
NO 1

NC 2
COM 2
COM 2
NO 2

NC 3
COM 3
COM 3
NO 3

System
bus

USYS

UIN

UOUT

1

2

3

4

µC

UR20 4RO-CO-255

Block diagramŀUR20-4RO-CO-255 
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Technical data UR20-4RO-CO-255 (Order No. 1315550000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 4

Type CO contact

Material for power and data contacts Ni-Au, 3 Õm

Response time 20ŀms

Max. output current per channel 5ŀA at 60ŀÁC / 6 A at 55ŀÁC (IECEx/ATEX/UKEX: 2,4ŀA at 60 ÁC / 3 A at 55 ÁC)

per module 20ŀA at 60ŀÁC / 24 A at 55ŀÁC (IECEx/ATEX/UKEX: 9,6ŀA at 60 ÁC / 12 A at 55 ÁC)

Switching frequency max. 5ŀHz

Short-circuit-proof no

Protective circuit External fusing with 6 A slow prescribed

Service life with AC-15 load and 1-A switching current > 300.000 switching cycles

Module diagnosis yes

Individual channel diagnosis no

Max. switching voltage 255ŀVŀAC, UL: 277ŀV AC, DC corresponding to the derating curve

Can be used with PF-O-xDI-SIL no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 4ŀmA + 4ŀmA per active relay

General data

Weight (operational status) 106ŀg

For additional general data, see Section 3.4

Overview of the editable parameter UR20-4RO-CO-255

Channel Description Options1) Default

0ẽ...ẽ3 Substitute value Off (0) / On (1) Off

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4RO-CO-255

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full 0
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 error

11
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data outputs UR20-4RO-CO-255 

Byte Bit Description

QB0

QX0.0 DO0
QX0.1 DO1
QX0.2 DO2
QX0.3 DO3
QX0.4 Reserved
QX0.5 Reserved
QX0.6 Reserved
QX0.7 Reserved
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Digital pulse width modulation output module UR20-2PWM-PN-0.5A 
(OrderŀNo.ŀ1315600000)

The digital pulse width modulation module 
UR20-2PWM-PN-0.5A can control up to 2 actuators each 
with a maximum of 0.5ŀA. The period duration for each 
channel can be parameterised from 25ŀÕs to approx. 175ŀms 
(input values from 1202 to 8388607 based on a factor 
0.02083ẽÕs). 

Via an output double word in the process data the pulse 
duration is deþned from 25ŀÕs to approx. 175ŀms for each 
channel (input values from 0 to 8388607 based on a factor 
0.02083ẽÕs). If the pulse duration is equal or exceeds the du-
ration of the period, the output is set permanently. 

In another output word the output mode is switched and the 
output is being started and stopped. Deactivated outputs are 
set to GND.

For each channel the current status can be read in an status 
word. A status LED is assigned to each channel. The outputs 
are supplied with power from the output current path (IOUT). 
The module is protected against external voltages between 
0ŀV and the operating voltage.
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6.32 Digital pulse width modulation output module UR20-2PWM-PN-0.5A
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2PWM

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: PWM output 0 = 100ẽ%, P-switching

Yellow ÿashing at 2ŀHz: PWM output 0 is > 0 and < 100ẽ%,  
PN-switching or P-switching

3.1 Yellow: PWM output 1 = 100ẽ%, P-switching

Yellow ÿashing at 2ŀHz: PWM output 1 is > 0 and < 100ẽ%,  
PN-switching or P-switching

LED indicators UR20-2PWM-PN-0.5A, troubleshooting see Chapterŀ12
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Block diagram UR20-2PWM-PN-0.5A 
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Technical data UR20-2PWM-PN-0.5A (Order No. 1315600000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 2

Type PN output stage

Response time < 0.1ŀÕs

Period duration 25ŀÕs to 175ŀms (=̂    40ŀkHz to 6ŀHz)

Max. output current per channel 0.5ŀA

per module 1 A

Switching frequency Ohmic load (min. 47 Ȭ) static, 6ŀHz to 40ŀkHz

Inductive load (DC 13) static, 6ŀHz to 40ŀkHz

Lamp load (12ŀW) static, 6ŀHz to 40ŀkHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply (24ŀVŀDC) max. 2ŀA per plug, total max. 4ŀA

Pulse/period ratio 0ð100ẽ% PN-switching or P-switching, adjustable

Short-circuit-proof yes

Response time of the protective circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption (from output current path IOUT) 40ŀmA

General data

Weight (operational status) 89 g

For additional general data, see Section 3.4

Overview of the editable parameters UR20-2PWM-PN-0.5A

Channel Description Options Default

0ẽ...ẽ1 Period duration = n*0.02083ẽÕs 1202ẽ...ẽ8388607 1202
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Diagnostic data UR20-2PWM-PN-0.5A

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 2

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 
error

11
...
42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)



6ẰDetailed descriptions of I/O modules | Digital pulse width modulation output module UR20-2PWM-PN-0.5A

386 1432790000/28/10.2023Manual u-remote

Process data1) inputs UR20-2PWM-PN-0.5A 

Byte Format Name Bit Function, if active Remarks
IB0

Word Channel 0:  
Status word  

IX0.0 reserved
IX0.1 Status PWM output 0: disabled, 1: enabled
IX0.2 reserved
IX0.3 Output mode 0: PN-switching 1: P-switching

IX0.4ẽéẽ0.7 reserved
IB1 IX1.0ẽéẽ1.7 reserved
IB2

Word Channel 1:  
Status word  

IX2.0 reserved
IX2.1 Status PWM output 0: disabled, 1: enabled
IX2.2 reserved
IX2.3 Output mode 0: PN-switching 1: P-switching

IX02.4ẽéẽ2.7 reserved
IB3 IX3.0ẽéẽ3.7 reserved

1) Internal process data mapping with data format òStandardó. Depending on the  þeldbus speciþcation and the data format of the communicating þeldbus compo-
nents the bytes and/or words can be reversed during data transfer.

Process data1) outputs UR20-2PWM-PN-0.5A 

Byte Format Name Bit Function, if set Remarks
QB0

Double 
Word

Channel 0:  
Pulse duration 

Input value * 0.02083ẽÕs
Input range: 0 ... 8388607

QB1
QB2
QB3
QB4

Double 
Word

Channel 1:  
Pulse duration

Input value * 0.02083ẽÕs
Input range: 0 ... 8388607

QB5
QB6
QB7

QB8

Word Channel 0: 
Control word

QX8.0ẽéẽQX8.1 reserved
QX8.2 Output mode 0: PN-switching 1: P-switching

QX8.3ẽéẽQX8.7 reserved

QB9
QX9.0 starts output Setting with edge 0-1, dominates stop bit
QX9.1 stops output Setting with edge  0-1, start bit must be resetted

QX9.2ẽéẽQX9.7 reserved

QB10

Word Channel 1: 
Control word

QX10.0ẽéẽQX10.1 reserved
QX10.2 Output mode 0: PN-switching 1: P-switching

QX10.3ẽéẽQX10.7 reserved

QB11
QX11.0 starts output Setting with edge 0-1, dominates stop bit
QX11.1 stops output Setting with edge  0-1, start bit must be resetted

QX11.2ẽéẽQX11.7 reserved
1) Internal process data mapping with data format òStandardó. Depending on the  þeldbus speciþcation and the data format of the communicating þeldbus compo-
nents the bytes and/or words can be reversed during data transfer.
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Digital pulse width modulation output module UR20-2PWM-PN-2A 
(OrderŀNo.ŀ1315610000)

The digital pulse width modulation module 
UR20-2PWM-PN-2A can control up to 2 actuators each with 
a maximum of 2ŀA. The period duration for each channel can 
be parameterised from 25ŀÕs to approx. 175ŀms (input val-
ues from 1202 to 8388607 based on a factor 0.02083ẽÕs). 

Via an output double word in the process data the pulse 
duration is deþned from 25ŀÕs to approx. 175ŀms for each 
channel (input values from 0 to 8388607 based on a factor 
0.02083ẽÕs). If the pulse duration is equal or exceeds the du-
ration of the period, the output is set permanently. 

In another output word the output mode is switched and the 
output is being started and stopped. Deactivated outputs are 
set to GND.

For each channel the current status can be read in an status 
word. A status LED is assigned to each channel. The outputs 
are supplied with power from the output current path (IOUT). 
The module is protected against external voltages between 
0ŀV and the operating voltage.
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Connection diagram UR20-2PWM-PN-2A 

6.33 Digital pulse width modulation output module UR20-2PWM-PN-2A
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2PWM-2A

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Yellow: PWM output 0 = 100ẽ%, P-switching

Yellow ÿashing at 2ŀHz: PWM output 0 is > 0 and < 100ẽ%,  
PN-switching or P-switching

3.1 Yellow: PWM output 1 = 100ẽ%, P-switching

Yellow ÿashing at 2ŀHz: PWM output 1 is > 0 and < 100ẽ%,  
PN-switching or P-switching

LED indicators UR20-2PWM-PN-2A, troubleshooting see Chapterŀ12
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Technical data UR20-2PWM-PN-2A (Order No. 1315610000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Outputs

Number 2

Type PN output stage

Response time < 0.1ŀÕs

Period duration 25ŀÕs to 175ŀms (=̂    40ŀkHz to 6ŀHz)

Max. output current per channel 2ŀA

per module 4 A

Switching frequency Ohmic load (min. 12 Ȭ) 6ŀHz to 40ŀkHz

Inductive load (DC 13) 6ŀHz to 40ŀkHz

Lamp load (48ŀW) 6ŀHz to 40ŀkHz

Actuator connection 2-wire, 3-wire, 3-wire + FE

Actuator supply (24ŀVŀDC) max. 2ŀA per plug, total max. 4ŀA

Pulse/period ratio 0ð100ẽ% PN-switching or P-switching, adjustable

Short-circuit-proof yes

Response time of the protective circuit <100ŀÕs

Module diagnosis yes

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from output current path IOUT 40ŀmA

General data

Weight (operational status) 89 g

For additional general data, see Section 3.4

Overview of the editable parameters UR20-2PWM-PN-2A

Channel Description Options Default

0ẽ...ẽ1 Period duration = n*0.02083ẽÕs 1202ẽ...ẽ8388607 1202
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Diagnostic data UR20-2PWM-PN-2A

Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module type 1

0

Module Type 0x0F1
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3
0ẽ...ẽ2 Reserved 0

3 Internal diagnostic FIFO full
4ẽ...ẽ7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x72
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 2

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 
error

11
...
42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)
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Process data1) inputs UR20-2PWM-PN-2A 

Byte Format Name Bit Function, if active Remarks
IB0

Word Channel 0:  
Status word  

IX0.0 reserved
IX0.1 Status PWM output 0: disabled, 1: enabled
IX0.2 reserved
IX0.3 Output mode 0: PN-switching 1: P-switching

IX0.4ẽéẽ0.7 reserved
IB1 IX1.0ẽéẽ1.7 reserved
IB2

Word Channel 1:  
Status word  

IX2.0 reserved
IX2.1 Status PWM output 0: disabled, 1: enabled
IX2.2 reserved
IX2.3 Output mode 0: PN-switching 1: P-switching

IX02.4ẽéẽ2.7 reserved
IB3 IX3.0ẽéẽ3.7 reserved

1) Internal process data mapping with data format òStandardó. Depending on the  þeldbus speciþcation and the data format of the communicating þeldbus compo-
nents the bytes and/or words can be reversed during data transfer.

Process data1) outputs UR20-2PWM-PN-2A 

Byte Format Name Bit Function, if set Remarks
QB0

Double 
Word

Channel 0:  
Pulse duration 

Input value * 0.02083ẽÕs
Input range: 0 ... 8388607

QB1
QB2
QB3
QB4

Double 
Word

Channel 1:  
Pulse duration

Input value * 0.02083ẽÕs
Input range: 0 ... 8388607

QB5
QB6
QB7
QB8

Word Channel 0: 
Control word

QX8.0ẽéẽQX8.1 reserved
QX8.2 Output mode 0: PN-switching 1: P-switching

QX8.3ẽéẽQX8.7 reserved
QB9 QX9.0 starts output Setting with edge 0-1, dominates stop bit

QX9.1 stops output Setting with edge  0-1, start bit must be resetted
QX9.2ẽéẽQX9.7 reserved

QB10

Word Channel 1: 
Control word

QX10.0ẽéẽQX10.1 reserved
QX10.2 Output mode 0: PN-switching 1: P-switching

QX10.3ẽéẽQX10.7 reserved
QB11 QX11.0 starts output Setting with edge 0-1, dominates stop bit

QX11.1 stops output Setting with edge  0-1, start bit must be resetted
QX11.2ẽéẽQX11.7 reserved

1) Internal process data mapping with data format òStandardó. Depending on the  þeldbus speciþcation and the data format of the communicating þeldbus compo-
nents the bytes and/or words can be reversed during data transfer.
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Current controlled PWM module UR20-2PWM-I-2.5A-2DI-P (OrderŀNo.ŀ2697910000)

The current controlled PWM module 
UR20-2PWM-I-2.5A-2DI-P controls the current by up to two 
external inductive-ohmic loads with cut-off frequencies of 
several kHz, e.g. proportional valves or DC motors. For this 
purpose the module has 2 power ampliþer outputs with 
PWM signal. Each channel has a return conductor with two 
connections each (CA and CB). The module supports the 
connection of bipolar actuators. The outputs are located at 
connectors 3 and 4.

One sensor each in 2-wire, 3-wire or 3-wire technology + FE 
can additionally be connected to the plug connectors 1 and 
2.

The module electronics supply the sensors and the actuators 
from the output current path (IOUT).

Use shielded cables to connect the loads.
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Connection diagram UR20-2PWM-I-2.5A-2DI-P (A: 2 coils unipolar, B: 2 coils bipolar, C: 
2 × 2 coils unipolar in 3-wire technology)

Designation Function/connection

1.1 DI 0 DI0: Signal voltage
1.2 GND DI0: 0ŀV (UOUT)
1.3 24 V DI0: 24ŀV (UOUT)
1.4 FE DI0: Functional earth
2.1 DI 1 DI1: Signal voltage
2.2 GND DI1: 0ŀV (UOUT)
2.3 24 V DI1: 24ŀV (UOUT)
2.4 FE DI1: Functional earth
3.1 A+ Coil Aŀ+
3.2 Að Coil Aŀð
3.3 CA Return conductor output A
3.4 CA Return conductor output A
4.1 B+ Coil Bŀ+
4.2 Bð Coil Bŀð
4.3 CB Return conductor output B
4.4 CB Return conductor output B

Attention
Module or actuator can be destroyed!

 Always connect actuators with integrated free-wheeling 
diodes unipolar to avoid malfunctions or short circuits.

6.34 Current controlled PWM module UR20-2PWM-I-2.5A-2DI-P
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2PWM-I

Status LED module 
Green: Communication on the system bus 
Red: Error

1.1 Yellow: Input 0 active

1.3 Red: Sensor supply overload connector 1

2.1 Yellow: Input 1 active

2.3 Red: Sensor supply overload connector 2

3.1 Green: Current controller active channel A

3.3 Red: Error channel A
3.4 Yellow: Dithering active channel A

4.1 Green: Current controller active channel B

4.3 Red: Error channel B
4.4 Yellow: Dithering active channel B

LED indicators UR20-2PWM-I-2.5A-2DI-P, troubleshooting see Chapterŀ12
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Block diagram UR20-2PWM-I-2.5A-2DI-P
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Technical data UR20-2PWM-I-2.5A-2DI-P (Order No. 2697910000)

System data
Data Process, parameter and diagnostic data depend on the coupler used,  

see coupler description.
Interface u-remote system bus

System bus transfer rate max. 192 Mbps

Galvanic isolation 500ŀVŀDC between current paths

Module diagnosis yes

Inputs
Number 2

Input types P-switching, for sensors Type 1 and 3 according to IEC 61131-2

Input filter Input delay adjustable from 0 to 40ŀms

Input voltage low ð30ẽ...ẽ+5ŀV, with reference to GND

Input voltage high +11ẽ...ẽ+30ŀV, with reference to GND

Sensor supply 0.3ŀA

Sensor connection 2-wire, 3-wire, 3-wire + FE

Reverse polarity protection yes

Channel diagnosis yes

Outputs
Number 2

Type Power ampliþer output, PWM signal

Max. output current 1-channel operation max. 3ŀA
2-channel operation max. 2.5ŀA per channel

Resolution A/D converter 12 Bit

Resolution current target value 1ŀmA (16 Bit)

Switching frequency (pulse width modulation) 30ŀkHz ±10ŀ%

Dithering frequency 10ẽ...ẽ500ŀHz

Dithering amplitude max. 50ŀ% referred to the target current (in 0.1% steps)

Type of load Valves, coils (ohmic-inductive) 1ẽéẽ600ŀmH

Actuator connection bipolar (A+, Aĭ and B+, Bĭ)
unipolar (each with additional return conductor CA and CB)
parameterisable

Controler mode Current control
Current control 2-wire
Pulse/period ratio

Pulse/period ratio 0ẽ...ẽ100ŀ%, adjustable

Response time of the protective circuit < 100ŀÕs

Overload protection yes, overcurrent and thermal

Individual channel diagnosis yes

Fail safe insulation yes

Can be used with PF-O-xDI-SIL yes
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Technical data UR20-2PWM-I-2.5A-2DI-P (Order No. 2697910000)

Supply

Supply voltage 24ŀVŀDC +20ŀ%/-15ŀ% 

Current consumption from system current path ISYS 9ŀmA

Current consumption from output current path IOUT 25ŀmA

General data

Weight (operational status) 97ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-2PWM-I-2.5A-2DI-P 

Channel Description Options1) Default Note

0 Function DI Digital input (0) / Jog up A (1) / Jog up B (2) / Tip up A (3) / Tip up B (4) / Activa-
tion target value A (5) / Deactivation target value A (6) 

Digital input

0 Input delay No (0) / 0,5 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

0 Diagnostic alarm disabled (0) / enabled (1) enabled

1 Function DI Digital input (0) / Jog down A (1) / Jog down B (2) / Tip down A (3) / Tip down B 
(4) / Activation target value B (5) / Deactivation target value B (6) 

Digital input

1 Input delay No (0) / 0,5 ms (1) / 3 ms (2) / 10 ms (3) / 20 ms (4) / 40 ms (5) 3ŀms

1 Diagnostic alarm disabled (0) / enabled (1) enabled

2ẽ...ẽ3 Max. output current 1ẽ...ẽ3000 2500 in mA

2ẽ...ẽ3 Controller mode Current control (0) / Current control 2-wire (1) / Pulse/period ratio (2) Current control

2ẽ...ẽ3 Full scale value 1ẽ...ẽ32767 2500

2ẽ...ẽ3 Substitute value ð32767ẽ...ẽ32767 0

2ẽ...ẽ3 Dithering frequency 10ẽ...ẽ500 250 in Hz

2ẽ...ẽ3 Dithering amplitude 0,1 (1) / 0,2 (2) ... ẽ50,0 (500) 20,0 in %

2ẽ...ẽ3 Dithering switch-off ramp 0ẽ...ẽ32767 0 in ms

2ẽ...ẽ3 Valve characteristic Y0 0ẽ...ẽ32767 0

2ẽ...ẽ3 Valve characteristic X1 0ẽ...ẽ32767 0

2ẽ...ẽ3 Valve characteristic Y1 0ẽ...ẽ32767 0

2ẽ...ẽ3 Valve characteristic X2 0ẽ...ẽ32767 0

2ẽ...ẽ3 Valve characteristic Y2 0ẽ...ẽ32767 0

2ẽ...ẽ3 Current switch-on ramp 0ẽ...ẽ32767 0 in ms

2ẽ...ẽ3 Current switch-off ramp 0ẽ...ẽ32767 0 in ms

2ẽ...ẽ3 Integrator constant 1ẽ..ẽ65535 300

2ẽ...ẽ3 Proportional constant 1ẽ...ẽ65535 30

2ẽ...ẽ3 Diagnostic alarm disabled (0) / enabled (1) enabled
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Diagnostic data UR20-2PWM-I-2.5A-2DI-P

Name Byte Bit Description Default

Error indicator 0

0 Module error 0
1 Internal error 0
2 External error 0
3 Channel error 0
4 Error 0
5 Power supply fault 0
6 Reserved 0
7 Parameter error 0

Module type 1

0

Module Type       0x081
2
3
4 Channel information available 1

5ẽ...ẽ7 Reserved 0
Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full 0
4 Power supply fault 0

5ẽ...ẽ7 Reserved 0

Channel type 4

0ẽ

Channel type 0x61

1
2
3
4
5
6
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7

0 Error at channel 0 0
1 Error at channel 1 0
2 Error at channel 2 0
3 Error at channel 3 0

4 ... 7 Reserved 0
8ẽ...ẽ10 8ẽ...ẽ31 Reserved 0

Channel 0 error 11

0 Parameter error 0
1 ... 2 Reserved 0

3 Sensor supply fault 0
4ẽ...ẽ7 Reserved 0

Channel 1 error 12

0 Parameter error 0
1 ... 2 Reserved

3 Sensor supply fault
4ẽ...ẽ7 Reserved 0

Diagnostic data UR20-2PWM-I-2.5A-2DI-P

Name Byte Bit Description Default

Channel 2 error 13

0 Parameter error 0
1 Undervoltage 0
2 Overvoltage 0
3 Overload 0
4 Overtemperature 0
5 Line break 0

6ẽ...ẽ7 Reserved 0

Channel 3 error 14

0 Parameter error 0
1 Undervoltage 0
2 Overvoltage 0
3 Overload 0
4 Overtemperature 0
5 Line break 0

6ẽ...ẽ7 Reserved 0
Channel 4 error
...
Channel 31 
error

15
...
42 0ẽ...ẽ7 Reserved 0

Time stamp 43ẽ...ẽ46 time stamp [µs] (32bit)
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Process data inputs UR20-2PWM-I-2.5A-2DI-P

Byte Format Bit Description Remark

IB0 Byte
0 Status DI 0 0 = Low, 1 = High
1 Status DI 1 0 = Low, 1 = High
2ẽ...ẽ7 ð ð

IB1 Byte 0ẽ...ẽ7 internal temperature current internal temperature in ÁC

IB2ẽ...ẽIB3 uint16 0ẽ...ẽ7 Supply voltage current supply voltage in 0.1ŀV0ẽ...ẽ7
IB4ẽ...ẽIB5 int16 IX4.0ẽ...IX5.ẽ7 current value channel A current current in channel A in mA
IB6ẽ...ẽIB7 int16 IX6.0ẽ...ẽIX7.7 current value channel B current current in channel B in mA

Process data outputs UR20-2PWM-I-2.5A-2DI-P

Byte Format Bit Description Remark
QB0ẽ...ẽQB1

int16

0ẽ...ẽ7

Target value channel A

target value channel A or
step width in Jog mode channel A or
max. change in Tip mode channel A
in user-deþned increments

0ẽ...ẽ7

QB2ẽ...ẽQB3

int16

0ẽ...ẽ7

Target value channel B

target value channel B or
step width in Jog mode channel B or
max. change in Tip mode channel B
in user-deþned increments

0ẽ...ẽ7

QB4 Byte

QB4.0 Enable output stage (A) 0 = Off, 1 = On
QB4.1 Enable current ramp (A) 0 = Off, 1 = On
QB4. 2 Enable dithering (A) 0 = Off, 1 = On
QB4. 3 Enable dithering ramp (A) 0 = Off, 1 = On
QB4. 4ẽ...ẽQB4. 7 ð ð

QB5 Byte

QB5.0 Enable output stage (A) 0 = Off, 1 = On
QB5.1 Enable current ramp (A) 0 = Off, 1 = On
QB5.2 Enable dithering (A) 0 = Off, 1 = On
QB5.3 Enable dithering ramp (A) 0 = Off, 1 = On
QB5.4ẽ...ẽQB5.7 ð ð

QB10ẽ...ẽQB15 Byte QB10.0ẽ...ẽQB15.7 ð ð
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Module application

UR20-2PWM-I-2.5A-2DI-P

Ramp 
control

Valve 
characteristic Dithering Current controller Valve coilSPS

measured current

Proportional 
valve

Hydraulic
actuator

measured
position

filtered measured value

Example: current-controlled PWM module in cascade control for positioning a hydraulic 
actuator

The module is designed as a driver for proportional valves, 
it can relieve a PLC when controlling hydraulic actuators. 
Alternatively, the module can control a DC motor or an elec-
tromagnet.

Furthermore, the module implements pre-þlters for use with 
proportional valves:

 – ramp control
 – parameterisable valve characteristic
 – dithering

The target value is set via the process date “Target value” for 
the respective channel. As soon as the process date “Enable 
output stage” is set for the respective channel, the output 
current is controlled to the set value.

Ramps and dithering can be enabled and disabled via the 
process data “Enable current ramp”, “Enable dithering” and 
“Enable dithering ramp”.

Parameter “Input delay”
We recommend debouncing switches, especially 
mechanical switches. To do this, set the “Input 
delay” parameter of the respective channel to a 
suitable value.

Parameter “Function DI”
You can use the digital inputs DI0 and DI1 to intervene in the 
current control. To do this, you must parameterise the inputs 
for jog mode and tip mode.

Jog mode
In jog mode, the target value increases or decreases by a pre-
deþned value as soon as a positive edge is applied to the re-
spective input. The value by which the target value changes 
is speciþed with the process datum òTarget value channel Aó 
or “Target value channel B”. The rate of change is the value 
of the parameter òMax. output currentó divided by 10ŀs.

200
150

100

Target current xxx 100 150 -200

ignored

ramp stopped

DI0
Jog up X

DI1
Jog down X

t

t

t

t

Current

Jog mode

The jog mode is parameterised with “Function DI” of chan-
nels 0 and 1 by combining the following values:

Jog high A
As soon as DI0 is activated, the target value for the current 
increases by the value of the process date “Target value 
channel A”, due to the load at connetor 3. If you use this set-
ting, you must set the “Function DI” parameter of channel 1 
to “Jog down A”.

Jog high B
As soon as DI0 is activated, the target value for the current 
increases by the value of the process date “Target value 
channel B”, due to the load at connetor 4. If you use this set-
ting, you must set the “DI function” parameter of channel 1 
to “Jog down B”.
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Jog down A
As soon as DI1 is activated, the target value for the current 
decreases by the value of the process date “Target value 
channel A”, due to the load at connetor 3. If you use this set-
ting, you must set the parameter “Function DI” of channel 0 
to “Jog high A”.

Jog down B
As soon as DI1 is activated, the target value for the current 
decreases by the value of the process date “Target value 
channel B”, due to the load at connetor 4. If you use this set-
ting, you must set the “DI function” parameter of channel 0 
to “Jog high B”.

If two conÿicting jog signals are present at the same time, 
the target value does not change.

Tip mode
In jog mode, the target value increases or decreases continu-
ously as long as the input concerned is activated. The rate of 
change is the value of the parameter “Max. output current” 
divided by 10ŀs. The target value changes by a maximum of 
the amount speciþed by the process date òTarget value chan-
nel A” or “Target value channel B”. 

Current

DI0
Tip Up X

DI1
Tip Down X

t

t

t

Tip mode

The tip mode is parameterised with “Function DI” of chan-
nels 0 and 1 by combining the following values:

Tip high A
As long as DI0 is activated, the target value for the current 
due to the load at connector 3 (coil A) increases. If you use 
this setting, you must set the “DI function” parameter of 
channel 1 to “Jog down A”.

Tipp hoch B
As long as DI0 is activated, the target value for the current 
due to the load at connector 4 (coil B) increases. If you use 
this setting, you must set the “DI function” parameter of 
channel 1 to “Jog down B”.

Tip down A
As long as DI1 is activated, the target value for the current 
decreases by the value of the process date “Target value 
channel A”, due to the load at connetor 3. If you use this set-
ting, you must set the “Function DI” parameter of channel 0 
to “Tip up A”.

Tip down B
As long as DI1 is activated, the target value for the current 
decreases by the value of the process date “Target value 
channel B”, due to the load at connetor 4. If you use this set-
ting, you must set the “Function DI” parameter of channel 0 
to “Tip up B”.

If two conÿicting jog signals are present at the same time, 
the target value does not change.

The jog mode and the tip mode only work if the 
respective settings for the two inputs DI0 and DI1 
are complementary:
DI0/Jog high A needs DI1/Jog down A
DI0/Tip high  A needs DI1/Tip down A
DI0/Jog high  B needs DI1/Jog down B
DI0/Tip high  B needs DI1/Tip down B

Activation target value A
The current control for coil A is activated as soon as DI0 is 
activated. The current control for coil A is set to 0ŀmA as 
soon as DI0 is deactivated. The target value must be reset as 
soon as DI0 is activated again.

Activation target value B
The current control for coil B is activated as soon as DI1 is 
activated. The current control for coil B is set to 0ŀmA as 
soon as DI1 is deactivated. The target value must be reset as 
soon as DI1 is activated again.

Deactivation target value A
The current control for coil A is set to 0ŀmA as soon as DI0 is 
activated. The current control for coil A is reactivated as soon 
as DI0 is activated. The target value must be reset as soon as 
DI0 is activated again.

Deactivation target value B
The current control for coil B is set to 0ŀmA as soon as DI1 is 
activated. The current control for coil B is reactivated as soon 
as DI1 is activated. The target value must be reset as soon as 
DI1 is activated again.
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Ramp control
You can parameterise the time for the change between two 
current values. During this time, the current changes linearly 
from the original value to the new value.

These switch-on and switch-off ramps are used when the 
process datum “Enable current ramp” is activated. The 
switch-on ramp is used when the absolute value of the cur-
rent is increased. The switch-off ramp is used when the 
absolute value of the current is decreased. Deactivating the 
process date “Enable current ramp” terminates all ramps and 
sets the target value immediately.

Switch-on and switch-off ramps are only used if 
the process date “Controller enable” has been ac-
tivated beforehand. Deactivating the process date 
“controller enable” ends all ramps immediately.

Current switch-on ramp
The length of the switch-on ramp in ms is parameterised via 
the “Current switch-on ramp” parameter.

Current switch-off ramp
The length of the switch-off ramp in ms is parameterised via 
the “Current switch-off ramp” parameter.

Setting the valve characteristic curve
You can parameterise a characteristic curve for the relation-
ship between the target value in the process output data and 
the actual current. The parameters “Valve characteristic ...” 
correspond to the respective coordinates of the characteris-
tic. The parameter “Scale end value” corresponds to coordi-
nate X3. The parameter “Max. output current” corresponds 
to coordinate Y3. The values between the parameterised 
coordinates are calculated by linear interpolation.

The characteristic curve is always symmetrical to 
the origin.

The characteristic curve must assign a unique cur-
rent value to each target value. Therefore, Y0 Ò Y1 
Ò Y2 Ò Y3 and X1 Ò X2 Ò X3 apply. An ambiguous 
characteristic curve generates a parameter error.

X1

Y1

Y2

X2 X3

100 %
Max. current

Target
value

Actual
valve
current

Y0

0

Example characteristic curve

Example: 1:1 scaling
It may be desirable that the target value in the process out-
put data corresponds to the actual current in mA. This behav-
iour can be realised by a suitable characteristic curve.

Y1 = Y2 = 0–X3 = –IMAX

X3 = IMAX

IMAX

–IMAX

X1 = X2 = 0

Characteristic curve for 1:1 scaling

Parameter value

Max. output current maximum output current
Full scale value (X3) maximum output current
Valve characteristic Y0 0
Valve characteristic X1 0
Valve characteristic Y1 0
Valve characteristic X2 0
Valve characteristic Y2 0

Analogously, other scalings can also be implemented, e.g. 
0ẽ...ẽ100ŀ%.
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Example: Dead zone compensation
Many proportional valves need a minimum current to open 
the valve. This dead zone can be compensated by a suitable 
characteristic curve.

Y2
-X3

X3

IMAX

– IMAX

– Y2

Y0 = Y1 = X1 = X2 = 0

Characteristic curve for dead zone compensation

Parameter value

Max. output current maximum output current
Full scale value (X3) desired full scale value
Valve characteristic Y0 0
Valve characteristic X1 0
Valve characteristic Y1 0
Valve characteristic X2 0
Valve characteristic Y2 minimum required current

Dithering
Dithering is activated with the process output date “Enable 

dithering”. When dithering is activated, a square-
wave signal is superimposed on the target value. 
This square-wave signal shall prevent static friction 
in the connected actuator as long as the target value 
does not change. The amplitude and frequency of 
the square-wave signal as well as a switch-off ramp 
can be parameterised.

Parameter “Dithering Frequency”
The “Dithering frequency” parameter sets the frequency of 
the dithering signal in Hz.

“Dithering Amplitude” parameter
“Dithering Amplitude” parameter is used to set the amplitude 
of the dithering signal as a percentage of the current target 
value.

The output current including the dithering signal 
never exceeds 3ŀA. The dithering signal is always 
symmetrical to the current target value.

Due to different rise and fall times of the output 
current, the average value of the output current 
may not correspond to the target value.

“Dithering switch-off ramp” parameter
The parameter “Dithering switch-off ramp” is used to set the 
time for changes in the dithering amplitude in ms. During 
this time, the dithering amplitude changes linearly from the 
original value to the new value.  If dithering is deactivated 
while the process date “Enable dithering ramp” is set, the 
dithering amplitude decreases over the set time.

Controller mode
Various controller modes can be set via the “Controller 
mode” parameter.

Attention
Module or actuator can be destroyed!
In the controller mode “current control 2-wire”, the voltage 
is reversed. With loads that must not be reversed, this can 
damage the load or the module.

 The setting “Current control 2-wire” may only be used 
for loads that may be connected bipolar in 2-wire tech-
nology.

Current control
In this mode, the current in the connected load is regulated 
to the set value. Always select this mode when the load is 
connected to the common return conductor.

Current control 2-wire
In this mode, the current in the connected load is regulated 
to the set value. The current can be reduced more quickly by 
internally connecting an opposite voltage (“fast decay”). This 
setting may only be used for loads that are connected bipo-
lar in 2-wire technology.
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Pulse/period ratio
In this mode, the module controls the duty cycle of the PWM 
signal and not the current.

Selecting controller parameters
The current control of the module uses a built-in PI controller. 
The controller constants set as default should lead to a stable 
control behaviour. If necessary, the control behaviour can 
be optimised using the parameters “Integrator constant” and 
òProportional constantó.

WARNING
Danger to life possible!
In the method presented here, the controller 
parameters are determined by systematic 
trial and error on the operational plant. In the 
process, plant components can be set in mo-
tion and cause potentially fatal injuries.

 If possible, switch off all system parts that 
are not required for the design of the con-
troller.

 Secure the system against people enter-
ing the danger zone unnoticed!

The following instructions describe the selection of the con-
troller parameters according to the compensation method. 
You can choose other design methods.

Prerequisites:
 – The module is fully assembled and ready for operation.
 – The load is connected to the module and ready for opera-

tion.
 – The parameters òIntegrator constantó and òProportional 

constant” are set to their respective default values.
 – You can control the target value of the controlled variable, 

e.g. via the process output data.
 – You can observe the current value of the controlled varia-

ble, e.g. with a current clamp and an oscilloscope.

 Determine the resistance R and the inductance L of the 
load.

First, determine the integrator constant, the gain of the I 
component of the controller. The I component of the control-
ler primarily ensures the steady-state accuracy of the control. 
With the choice of the integrator constant, the dominant 
time constant of the load is compensated. The integrator 
constant is the reciprocal of the “reset time”.

 Calculate the integrator constant CI, with this formula:
 
CI,calc =    R [Ȭ]      x 1000
             UOUT [V]

Example: RValve = 3ŀȬ, UOUT = 24ŀV
 
CI,calc =   3     x 1000 = 125
             24

 Set the òIntegrator constantó parameter to 0,5ŀĮŀCI,calc.
 Switch on a step change in the controlled variable, e.g. by 
dithering with low frequency and high amplitude with a 
static target value. Observe the step response.

 Carefully increase the parameter “Integrator constant” 
until the step response shows the desired behaviour. The 
value of the integrator constant is too high if the step 
response overshoots.

Then select the proportionality constant of the controller. 
The proportionality constant speeds up the regulation and 
compensates for the load’s inertia, delay and time constant 
as well as internal digitisation effects.

 Calculate the proportional constant CP with this formula:
 
CP,calc =     L [H]      x 106 =    L [mH]     x 1000
              UOUT [V]                   UOUT [V]

Example: LValve = 6ŀmH, UOUT = 24ŀV
 
CP,calc =   6     x 1000 = 250
             24

 Set the parameter òProportional constantó to 0,5ŀĮŀCP,calc.
 Switch on a step change in the controlled variable. 
Observe the step response.

 Carefully increase the “proportional constant” parameter 
until the step response shows the desired behaviour.
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6.35 Stepper motor module UR20-1SM-50W-6DI2DO-P

Stepper motor modul UR20-1SM-50W-6DI2DO-P (Order No. 2489830000)

The stepper motor module UR20-1SM-50W-6DI2DO-P with 
integrated power ampliþer can control a 2-phase stepper 
motor directly. Additionally, the module can detect up to 6 bi-
nary control signals and control up to 2 actuators each with 
a maximum of 0.5ŀA. The inputs DIŀ4 and DIŀ5 are capable of 
processing encoder signals (AB mode).
Two sensors can be connected to each connectorŀ1 to 3 
using a 2-wire or 3-wire connection. Two actuators can be 
connected to connectorŀ4 in a 2-wire-connection. The step-
per motor is connected to connectorŀ7. An external power 
supply is connected to connectorŀ8. A status LED is assigned 
to each channel.
Via a conþguration application in the webserver, the drive 
system can be conþgured and motion sequences can be 
programmed.
The module electronics supply the connected sensors with 
power from the input current path (IIN) and the actuators with 
power from the output current path (IOUT). The motor and 
the module electronics are fed by the external power supply 
(12ŀVŀ...ŀ50ŀV). The external power supply must be separately 
protected against overcurrents.

Interruption of the power supply for less than 
1ŀms has no impact. In the case of longer inter-
ruptions the bus communication will be shut off.

If the stepper motor module is used with a safe 
supply module (UR20-PF-O-X-SIL):

 Note that only the digital outputs of the step-
per motor module are safely switched off. 
Make sure that the external power supply is 
switched off in the event of a failure.

Detailed informationen about the UR20 stepper 
motor modul can be found in the Stepper motor 
module UR20-1SM-50W-6DI2DO-P manual. 
The manual can be downloaded from the Wei-
dmüller Website.

http://www.weidmueller.com
http://www.weidmueller.com
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6DI2DO-P

7

8

2

4

3

1

2

4

3

1

1SM-50W

M

DI 0
GND
24 V
DI 1

DI 2
GND
24 V
DI 3

DI 4
GND
24 V
DI 5

D0 0
GND
DO 1
GND Ext. 0VDC

Ext. +VDC

B–

A+
A–
B+

Ext. +VDC
Ext. 0VDC

12 ... 50 V

GND

Connection diagram UR20-1SM-50W-6DI2DO-P

6DI2DO-P

Modul status LED 
Green: Communication on system bus 
Red: Error

1.1 Yellow: Input 0 active

1.4 Yellow: Input 1 active

2.1 Yellow: Input 2 active

2.4 Yellow: Input 3 active

3.1 Yellow: Input 4 active

3.4 Yellow: Input 5 active

4.1 Yellow: Output 0 active

4.4 Yellow: Output 1 active

LED indicators UR20-1SM-50W-6DI2DO-P, troubleshooting see Chapterŀ12

Assignment Function/connection Assignment Function/connection

1.1 DIŀ0 Digital input
1.2 GND 0ŀV (UIN)
1.3 24ŀV 24ŀV (UIN)
1.4 DIŀ1 Digital input
2.1 DIŀ2 Digital input
2.2 GND 0ŀV (UIN)
2.3 24ŀV 24ŀV (UIN)
2.4 DIŀ3 Digital input
3.1 DIŀ4 Digital input 7.1 A+ Motor, phase A, plus
3.2 GND 0ŀV (UIN) 7.2 Aŀ- Motor, phase A, minus
3.3 24ŀV 24ŀV (UIN) 7.3 B+ Motor, phase B, plus
3.4 DIŀ5 Digital input 7.4 Bŀ- Motor, phase B, minus
4.1 DOŀ0 Digital output 8.1 Ext. +VDC 12ŀV ...ŀ50ŀV (external)
4.2 GND 0ŀV (UOUT) 8.2 Ext. +VDC 12ŀV ...ŀ50ŀV (external)
4.3 DOŀ1 Digital output 8.3 Ext. 0VDC 0ŀV (external)
4.4 GND 0ŀV (UOUT) 8.4 Ext. 0VDC 0ŀV (external)

1SM-50W

Modul status LED 
Green: Communication on system bus 
Red: Error

7.1 Yellow: Phase A active
7.2 Red: Phase A error
7.3 Yellow: Phase B active
7.4 Red: Phase B error

8.1 Green: external power supply OK
8.2 Red: external power supply error 

LED indicators UR20-1SM-50W-6DI2DO-P, troubleshooting see Chapterŀ12
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A+
A-
B+
B-

1.2
2.2
3.2
1.3
2.3
3.3

DI 2
GND
24V
DI 3

DI 0
GND
24V
DI 1

DI 4
GND
24V
DI 5

D0 0
GND
DO 1
GND

System 
bus

USYS

UIN

UOUT

µC

24VDC IN

GND IN
1

2

3

4

UR20-1SM-50W-6DI2DO-P

A+
A–
B+
B–

Ext. +VDC
Ext. +VDC
Ext. 0VDC
Ext. 0VDC

7

8

D0 0

D0 1

24VDC OUT

4.2
4.4GND OUT

Typ 3

DI0
•
•
•
•

DI5

Ext. +VDC
Ext. +VDC
Ext. 0VDC
Ext. 0VDC

Block diagram UR20-1SM-50W-6DI2DO-P
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Technical data UR20-1SM-50W-6DI2DO-P (Best.-Nr. 2489830000)

System data

Data Process, parameter and diagnosticdata depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 MBit/s

Modul diagnosis yes

Galvanic isolation 500 V DC between current paths

Stepper motor connections A+, A-, B+, B-
Number 1 channel, 2 phases

Supply, amplifier external power supply entry, external protection necessary

Power max. 50W

max. current load see derating curve

Over load protection yes

Short-circuit-proof yes

Individual channel diagnosis yes

Connection 4-wire 

Cable length < 30 m, shielded

Inputs DIŀ0ŀ...ŀDIŀ3
Number 4

Input type P-switching, for type 1 and 3 type 3 sensors as per IEC 61131-2

Input filter Input delay adjustable to 0 or 5 ms

Low input voltage < + 5 V referred to 0 V of input voltage UIN

High input voltage > + 11 V referred to 0 V of input voltage UIN

Low input current Ò 1.5ŀmA

High input current Ó 2.5ŀmA (2-wire sensor)

Sensor supply max. 1 A per plug

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Cable length < 30 m, shielded

Individual channel diagnosis no

Inputs DIŀ4ŀ...ŀDIŀ5
Number 2

Input type Input characteristics for sensor types 1 and 3 are in accordance with EN 61131-2, suitable incremen-
tal encoders, P-switching

Input filter Filter time adjustable to 0 or 5 ms

Maximum input frequency 100 kHz

Mode of operation AB mode with 4-times sampling

Low input voltage < + 5 V referred to 0 V of input voltage UIN

High input voltage > + 11 V referred to 0 V of input voltage UIN

Low input current Ò 1.5ŀmA

High input current Ó 2.5ŀmA (2-wire sensor)

Sensor supply max. 1 A per plug
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Technical data UR20-1SM-50W-6DI2DO-P (Best.-Nr. 2489830000)

Sensor connection 2-wire, 3-wire

Reverse polarity protection yes

Cable length < 30 m, shielded

Individual channel diagnosis no

Outputs DOŀ0...ŀDOŀ1
Number 2

Output Type P-switching,  as per IEC 61131-2

Type of load ohmic, inductive, lamp load

Response time low è high max. 100 ȿs; high è low max. 250 ȿs

Max output current per channel 0.5 A

per module 1 A

Breaking energy (inductiv) 150 mJ per channel

Switching frequency Ohmic load (min. 47 Ὡ) 1 kHz

Inductive load  (DC 13) 0.2 Hz without free-wheeling diode
1kHz with suitable free-wheeling diode

Lamp load (12 W) 1kHz

Actuator connection 2-wire

High input voltage min. Uout - 1ŀV

Low output current Ò 0,5ŀmA

High output current nominal 500 mA

Short-circuit-proof yes

Protective circuit Constant current with thermal switch-off and automatic restart

Response time of the current limiting circuit <ŀ100 ȿs

Individual channel diagnosis no

Can be used with PF-O-xDI-SIL yes

MTTF 53.74 years

Supply
Supply voltage USYS 3.6 V DC ... 6.5 V DC

Supply voltage UIN 24 V DC +20 %/-15 %

Supply voltage UOUT 24 V DC +20 %/-15 %

External supply voltage 12 V DC ... 50 V DC

Current consumption from system current path ISYS 8 mA

Current consumption from input current path IIN 27 mA + sensor supply current

Current consumption from output current path IOUT 10mA + load

Current consumption from external power supply 35 mA + load (at 24 V DC)

General data
Weight (operational status) 173ŀg

Dimensions Height 120.0ŀmmŀ/ 4.72ộ 
(with release lever 128.0ŀmmŀ/ 5.04ộ)

Width 23.0ŀmmŀ/ 0.9ộ

Depth 76.0ŀmmŀ/ 2.99ộ

For additional general data, see Section 3.4
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Derating curve UR20-1SM-50W-6DI2DO-P with horizontal installation

Derating curve UR20-1SM-50W-6DI2DO-P with vertical installation
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Overview of the editable parameters UR20-1SM-50W-6DI2DO-P 

Channel Description Options1) Default Remark

8 Start/Stopp frequency fss 5ŀ(0)ŀ/ 10ŀ(1)ŀ/ 20ŀ(2)ŀ/ 50ŀ(3)ŀ/ 100ŀ(4)ŀ/ 200 (5)ŀ/ 500ŀ(6)ŀ/ 750ŀ(7)ŀ/ 1000ŀ(8)ŀ/ 
1250ŀ(9)ŀ/ 1500ŀ(10)ŀ/ 1750ŀ(11)ŀ/ 2000ŀ(12)/ 2500ŀ(13)

1000 in increments/s

8 Factor fmax 1ŀ...ŀ255 1 fmaxŀ=ŀfssŀĮŀFactor
8 Max. acceleration 0ŀ...ŀ100 50 in %
8 Micro steps 1ŀ(0)ŀ/ 2ŀ(1)ŀ/ 4ŀ(2)ŀ/ 8ŀ(3)ŀ/ 16ŀ(4)ŀ/ 32ŀ(5)ŀ/ 64ŀ(6)ŀ/ 128ŀ(7)/ 256ŀ(8) 4 in increments
8 Traversing range -2147483648ŀ...ŀ2147483647 1000 in increments
8 Drive current 0ŀ...ŀ228 127 inŀ10ŀmA, max. 2.28ŀA
8 Soft start factor2) 0ŀ...ŀ100 0 in %
8 Factor break current Į1ŀ(0)ŀ/ Į1,25ŀ(1)ŀ/ Į1,5ŀ(2)ŀ/ Į1,75ŀ(3)ŀ/ Į2ŀ(4)ŀ/ Į2,25ŀ(5)ŀ/ Į2,5 (6) 1
8 Factor boost current Į1ŀ(0)ŀ/ Į1,25ŀ(1)ŀ/ Į1,5ŀ(2)ŀ/ Į1,75ŀ(3)ŀ/ Į2ŀ(4)ŀ/ Į2,25ŀ(5)ŀ/ Į2,5 (6) 1
8 Max. overcurrent duration 0ŀ(0)ŀ/ 5ŀ(1)ŀ/ 10ŀ(2)ŀ/ 20ŀ(3)ŀ/ 50ŀ(4)ŀ/ 100ŀ(5)ŀ/ 200ŀ(6)ŀ/ 500ŀ(7)ŀ/ 750ŀ(8)ŀ/ 1000ŀ(9)ŀ/ 

1250ŀ(10)ŀ/ 1500ŀ(11)/ 1750ŀ(12)ŀ/ 2000ŀ(13)/ 2500 (14)
0 in ms

8 Axis mode Linearŀ(0)ŀ/ Modulo2)ŀ(1) Linear
ð Diagnostic alarm disabledŀ(0)ŀ/ enabledŀ(1) disabled
0 Function DI Ref.switch left/ccwŀ(0)ŀ/ Ref.switch right/cwŀ(1)ŀ/ Digital inputŀ(2) Digital input
0 Inversion disabledŀ(0)ŀ/ enabledŀ(1) disabled
0 Filter time noŀ(0)ŀ/ 5ŀms (1) no
1 Function DI Zero track (0)ŀ/ Digital inputŀ(1) Digital input
1 Inversion disabledŀ(0)ŀ/ enabledŀ(1) disabled
1 Filter time noŀ(0)ŀ/ 5ŀms (1) no
2 Function DI Jog right/cwŀ(0)ŀ/ Tip right/cwŀ(1)ŀ/ Digital inputŀ(2) Digital input
2 Filter time noŀ(0)ŀ/ 5ŀms (1) no
3 Function DI Jog left/ccwŀ(0)ŀ/ Tip left/ccwŀ(1)ŀ/ Digital inputŀ(2) Digital input
3 Filter time noŀ(0)ŀ/ 5ŀms (1) no
4 Function DI Encoder Sig. Aŀ(0)ŀ/ Digital inputŀ(1)ŀ/ Limit switch right/cwŀ(2) Digital input
4 Filter time noŀ(0)ŀ/ 5ŀms (1) no
5 Function DI Encoder Sig. Bŀ(0)ŀ/ Digital inputŀ(1)ŀ/ Limit switch left/ccwŀ(2) Digital input
5 Filter time noŀ(0)ŀ/ 5ŀms (1) no
6 Function D0 Digital outputŀ(0)ŀ/ Position reachedŀ(1)ŀ/ Position not reachedŀ(2) Digital output
7 Function D0 Digital outputŀ(0)ŀ/ Position reachedŀ(1)ŀ/ Position not reachedŀ(2) Digital output
8 Encoder function Enc.Pos. in process dataŀ(0)ŀ/ Contouring error monitoringŀ(1)ŀ/ disabledŀ(2) disabled
8 Homing Stop on Ref.switch 0 1ŀ(0)ŀ/ Stop on Ref.switch 1 0ŀ(1)ŀ/ Stop on homing bit 1 0ŀ(2) Stop on Ref.

switch 0 1t
8 Encoder resolution 0ŀ...ŀ65535 1000 steps/revolution
8 Full steps stepper motor/rev. 0ŀ...ŀ65535 200
8 Contouring error 0ŀ...ŀ100 1 in % of the step resolu-

tion of the motor

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
2) Reserved for future firmware versions
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Diagnostic data UR20-1SM-50W-6DI2DO-P

Name Bytes Bit Description Default

Error indicator 0

0 Module error 0
1 Internal error 0
2 External error 0
3 Channel error 0
4 Error 0
5 Power supply fault 0
6 Reserved 0
7 Parameter error 0

Module type 1

0

Module Type       0x08

1
1 1
2 1
3 0
4 Reserved 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Reserved 0
4 Communication fault 0
5 Reserved 0
5 Vin error 0
7 Vout error 0

Channel type 4

0ẽ

Channel type  0x7D

1
1 0
2 1
3 1
4 1
5 1
6 1
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit 

per channel 8

Number of 
channels 6 10

Channel error

7 0 ... 7 Reserved 0

8ẽ
0 Error at channel 8
1 Error at channel 9

2ŀ...ŀ7 Reserved 0
9ŀ...ŀ10 Reserved 0

Channel 0 error
to
Channel 7 error

11
...
18

0ẽ...ẽ7 Reserved 0

Diagnostic data UR20-1SM-50W-6DI2DO-P

Name Bytes Bit Description Default

Channel 8 error 19

0 Overtemp shutdown 0
1 Overcurrent Ch A 0
2 Overcurrent Ch B 0
3 Undervoltage Lockout 0
4 Acceleration exceeded 0
5 Velocity exceeded 0
6 Contouring error exceeded 0
7 Traversing range exceeded 0

Channel 9 error 20 0 Vext error 0
1ẽ...ẽ7 Reserved 0

Channel 10 error
to
Channel 31 error

21
...
42

0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)
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Process data inputs UR20-1SM-50W-6DI2DO-P

Byte Format Bit Description Comment
IB0ŀ...ŀIB3 Double Word IX0.0ŀ...ŀIX3.7 Current position Current position in increments
IB4ŀ...ŀIB5 Word IX4.0ŀ...ŀIX5.7 Current velocity Current velocity in increments/s

IB6 Byte IX6.0ŀ...ŀIX6.7 ð ð
IB7 Byte IX7.0ŀ...ŀIX7.7 ð ð

IB8 Byte

IX8.0 State DIŀ0 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.1 State DIŀ1 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.2 State DIŀ2 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.3 State DIŀ3 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.4 State DIŀ4 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.5 State DIŀ5 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.6 State DOŀ0 0ŀ=ŀlow, 1ŀ=ŀhigh
IX8.7 State DOŀ1 0ŀ=ŀlow, 1ŀ=ŀhigh

IB9 Byte

IX9.0 State homing 0ŀ=ŀhoming not made, 1ŀ=ŀhoming made
IX9.1 State moving 0ŀ=ŀstopped, 1ŀ=ŀrunning
IX9.2 State direction 0ŀ=ŀright/cw, 1ŀ=ŀleft/ccw
IX9.3 State target position 0ŀ=ŀnot reached, 1ŀ=ŀreached
IX9.4 Max traversing exceeded 0ŀ=ŀno, 1ŀ=ŀyes
IX9.5 Max acceleration exceeded 0ŀ=ŀno, 1ŀ=ŀyes
IX9.6 Stepper motor driver 0ŀ=ŀOK, 1ŀ=ŀError
IX9.7 State power supply 0ŀ=ŀundervoltage, 1ŀ=ŀOK

IB10 Byte

IX10.0

Register address1)IX10.1
IX10.2
IX10.3
IX10.4 Moving sets taken over1)

IX10.5 Register write acknowledge1)

IX10.6 Register write accepted1)

IX10.7 Register read abort1)

IB11 Byte IX11.0ŀ...ŀIX11.7 Register read adress1)

IB12ŀ...ŀIB15 Double Word IX12.0ŀ...ŀIX15.7 Register read data1)

1) Reserved for future firmware versions
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Process data outputs UR20-1SM-50W-6DI2DO-P

Byte Format Bit Description Comment

QB0ŀ...ŀQB3 Double Word QX0.0ŀ...ŀQX3.7 Target position
Target position in increments or 
set current position in increments or 
load value encoder in increments

QB4ŀ...ŀQB5 Word QX4.0ŀ...ŀQX5.7 Target velocity Target velocity in increments/s
QB6ŀ...ŀQB7 Word QX6.0ŀ...ŀQX7.7 Target acceleration Target acceleration in increments/s2

QB8 Byte

QX8.0 Acceleration 0ŀ=ŀconstant, 1ŀ=ŀlinear),
2ŀ=ŀoptimal), 3ŀ=ŀreservedQX8.1

QX8.2 Moving mode 0ŀ=ŀabsolute, 1ŀ=ŀrelative, 
2ŀ=ŀmotion proþle1), 3ŀ=ŀreservedQX8.3

QX8.4 Moving time-optimized1) 0ŀ=ŀdisabled, 1ŀ=ŀenabled
QX8.5 Position change 0ŀ=ŀoff, 1ŀ=ŀon
QX8.6 Set DO 0 0ŀ=ŀlow, 1ŀ=ŀhigh
QX8.7 Set DO 1 0ŀ=ŀlow, 1ŀ=ŀhigh

QB9 Byte

QX9.0 Homing 0ŀ=ŀdisabled, Edge 0-1ŀ=ŀstart homing
QX9.1 Moving 0ŀ=ŀdisabled, Edge 0-1ŀ=ŀstart moving
QX9.2 Set encoder value Edge 0-1 = start load value encoder
QX9.3 Set current position Edge 0-1 = start load current position
QX9.4 Jog right/cw 0ŀ=ŀdisabled, 1ŀ=ŀJog right/cw
QX9.5 Jog left/ccw 0ŀ=ŀdisabled, 1ŀ=ŀJog left/ccw
QX9.6 Acknowledge error motor driver 0ŀ=ŀdisabled, 1ŀ=ŀacknowledge
QX9.7 Enable motor driver 0ŀ=ŀoff, 1ŀ=ŀon

QB10 Byte

QX10.0

Register address1)QX10.1
QX10.2
QX10.3
QX10.4 Control bit write more moving sets1)

QX10.5 ð
QX10.6 Register read or write1)

QX10.7 Register access request1)

QB11 Byte QX11.0ŀ...ŀQX11.7 Register write adress1)

QB12ŀ...ŀQB15 Double Word QX12.0ŀ...ŀQX15.7 Register write data1)

1) Reserved for future firmware versions
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6.36 Analogue input module UR20-2AI-UI-16

Analogue input module UR20-2AI-UI-16 (Order No.ŀ2705620000)

The UR20-2AI-UI-16 analogue input module can record up 
to 2ŀanalogue sensors with Ñ10ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, 0ẽ...ẽ5ŀV, 
2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The resolution 
is 16ŀbit per channel. Sensors can be connected to each 
connector in a 2-wire, 3-wire or 3-wire connection + FE. The 
measurement range is deþned using parameterisation. A sta-
tus LED is assigned to each channel. The module electronics 
supply the connected sensors with power from the input cur-
rent path (IIN).

The inputs are protected against voltage surges and overcur-
rent. Voltages that exceed Ñ30ŀV may cause the destruction 
of the module. As a protection against overcurrent, the mod-
ule temporarily switches to voltage mode.

1

3

2

1

3

4

2

4

3

1

2AI-UI-16

1

3

2

1

3

4

2

4

3

1

AI 0
GND

24VDC
FE

AI 1
GND

24VDC
FE

AI 0
GND

24VDC
FE

AI 1
GND

24VDC
FE

U, I

U, I

I

I

2AI-UI-16

Connection diagram UR20-2AI-UI-16 (left 3/4-wire sensor with signal wiring and sensor 
supply via module electronics, right: 2-wire sensor loop powered by module electronics)
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2AI-UI-16

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: channel error

3.1 Red: channel error

LED indicators UR20-2AI-UI-16, troubleshooting see Chapterŀ12

AI 0

AI 1 AI 0
GND
24VDC
FE

AI 1
GND
24VDC
FE

System 
bus

USYS

UIN

UOUT
UR20-2AI-UI-16

µC µC MUX
1

2

3

4

24VDC IN

GND IN

FE

1
 
3
 1
 
3
 
1
 
3

A

D

Block diagram UR20-2AI-UI-16
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Technical data UR20-2AI-UI-16 (Order No. 2705620000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 2

Input values 1. Voltage (0ẽ...ẽ5ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, Ñ10ŀV, 1ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV)
2. Current (0ẽ...ẽ20ŀmA, 4ẽ...ẽ20ŀmA)

Resolution 16 bits

Accuracy 0.1ẽ% max. 
Ñ50ŀppm/K max.
max. +10ŀmV/A

at 25ŀÁC
Temperature coefþcient
additional inaccuracy in the voltage mode due to 
sensor power supply current

Sensor supply max. 2ŀA per plug, total max. 4ŀA

Sensor connection 2-wire, 3-wire, 3-wire + FE

Conversion time 1ŀms

Internal resistance U: typ. 100 kὩ; I: <ẽ50 Ὡ

Reverse polarity protection yes

Short-circuit-proof yes

Response time of the protective circuit < 50ŀms

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 25ŀmA + sensor supply current

General data 

Weight (operational status) 96ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-2AI-UI-16

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3)ŀ/ 
2ŀHz low pass (4)

disabled

0ẽ...ẽ1 Data format S5 Data format (0) / S7 Data format (1) S7 Data format
0ẽ...ẽ1 Measurement range 0ẽtoẽ20 mA (0) / 4ẽtoẽ20 mA (1) / 0ŀV to 10ŀV (2) / -10 to 10ŀV (3) /  

0 to 5ŀV (4) / -5 to 5ŀV (5) / 1 to 5ŀV (6) / 2 to 10ŀV (7) /disabled (8)
disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-2AI-UI-16
Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Power supply fault 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x051
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault
5 Reserved 0
6 Reserved 0
7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 2

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 
error

11ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-4AI-UI-12

Byte Format Description Remarks
IB0 Word AI0IB1
IB2 Word AI1IB3

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-2AI-UI-16 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

0ẽðẽ20ŀmA
Siemens S7 format

23.52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ/ŀ27648

20ŀmA 27648 0x6C00

Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽðẽ20ŀmA
Siemens S5 format

23.52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x 20 / 16384

20ŀmA 16384 0x4000

Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽðẽ20ŀmA
Siemens S7 format

22.81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
I=ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00

Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000

1.19ŀmA -4864 0xED00 Underloading

4ẽðẽ20ŀmA
Siemens S5 format

22.82ŀmA 19268 0x4B44 Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000

Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000

0.8ŀmA -3277 0xF333 Underloading

0ẽðẽ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
U = D x 10 / 27648

10ŀV 27648 0x6C00

Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽðẽ10ŀV
Siemens S5 format

11.76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range

5ŀV 13824 0x3600

0ŀV 0 0x0000

-5ŀV -13824 0xCA00

-10ŀV -27648 0x9400

-11.76ŀV -32511 0x8100 Underloading
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Measurement range UR20-2AI-UI-16 

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range

5ŀV 8192 0x2000

0ŀV 0 0x0000

-5ŀV -8192 0xE000

-10ŀV -16384 0xC000

-11,76ŀV -19268 0xB4BC Underloading 

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00

Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000

0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000

Nominal range6ŀV 8192 0x2000

2V 0 0x0000

0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00

Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000

0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000

Nominal range3ŀV 8192 0x2000

1 V 0 0x0000

0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000
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Measurement range UR20-2AI-UI-16 

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000

Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range

2,5 13824 0x3600

0 V 0 0x0000

-2,5 V -13824 0xCA00

-5ŀV -27648 0x9400

-5,88ŀV -32511 0x8100 Underloading

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range

2,5 8192 0x2000

0 V 0 0x0000

-2,5 V -8192 0xE000

-5ŀV -16384 0xC000

-5,88ŀV -19268 0xB4BC Underloading

The input value 0x7FFF is displayed in the case of 
undervoltage.

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000
Additional status bits are set for S5

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)
Representation in two’s complement 
212 = VZ in representation as amount and signs
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Analogue input module UR20-2AI-UI-16-DIAG (Order No.ŀ2566090000)

The UR20-2AI-UI-16-DIAG analogue input module can re-
cord up to 2ŀanalogue sensors with Ñ10ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, 
0ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The reso-
lution is 16ŀbit per channel. Sensors can be connected to 
each connector in a 2-wire, 3-wire or 3-wire connection + FE. 
The measurement range is deþned using parameterisation. 
Two status LED are assigned to each channel. The module 
electronics supply the connected sensors with power from 
the input current path (IIN). 

Each auxiliary voltage output is loadable with 500ŀmA and 
protected against overcurrent. The inputs are protected 
against voltage surges and overcurrent. Voltages that exceed 
Ñ30ŀV may cause the destruction of the module. As a protec-
tion against overcurrent, the module temporarily switches to 
voltage mode.

The module provides individual channel diagnosis with chan-
nel related error messages.
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1
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1
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3
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AI 0
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24VDC
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24VDC
FE

U, I

U, I

I

I

2AI-UI-16D

Connection diagram UR20-2AI-UI-16-DIAG (left 3/4-wire sensor with signal wiring and 
sensor supply via module electronics, right: 2-wire sensor loop powered by module elec-
tronics)

6.37 Analogue input module UR20-2AI-UI-16-DIAG
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2AI-UI-16-D

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: channel error

1.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

3.1 Red: channel error

3.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

LED indicators UR20-2AI-UI-16-DIAG , troubleshooting see Chapterŀ12

AI 0

AI 1 AI 0
GND
24VDC
FE

AI 1
GND
24VDC
FE

System 
bus

USYS

UIN

UOUT
UR20-2AI-UI-16-DIAG

µC µC MUX
1

2

3

4

24VDC IN

GND IN

FE

1

3

1

3

1

3

A

D

J

J

Block diagram UR20-2AI-UI-16-DIAG 
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Technical data UR20-2AI-UI-16-DIAG (Order No. 2566090000)

System data
Data Process, parameter and diagnostic data depend on the coupler used,  

see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs
Number 2

Input values 1. Voltage (0ẽ...ẽ5ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, Ñ10ŀV, 1ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV)
2. Current (0ẽ...ẽ20ŀmA, 4ẽ...ẽ20ŀmA)

Resolution 16 bits

Accuracy 0.1ẽ% max. 
Ñ50ŀppm/K max.
max. +10ŀmV/A

at 25ŀÁC
Temperature coefþcient
additional inaccuracy in the voltage mode due to 
sensor power supply current

Sensor supply max. 0,5ŀA per plug

Sensor connection 2-wire, 3-wire, 3-wire + FE

Conversion time 1ŀms

Internal resistance U: typ. 100 kὩ; I: <ẽ50 Ὡ

Reverse polarity protection yes

Short-circuit-proof yes

Response time of the protective circuit < 50ŀms

Module diagnosis yes

Individual channel diagnosis yes

Supply
Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 25ŀmA + sensor supply current

General data 
Weight (operational status) 96ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-2AI-UI-16-DIAG

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3)ŀ/ 
2ŀHz low pass (4)

disabled

0ẽ...ẽ1 Channel diagnosis disabled (0) / enabled (1) disabled
0ẽ...ẽ1 Diag short circiut 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ1 Diag line break 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ1 Data format S5 Data format (0) / S7 Data format (1) S7 Data format
0ẽ...ẽ1 Measurement range 0ẽtoẽ20 mA (0) / 4ẽtoẽ20 mA (1) / 0ŀV to 10ŀV (2) / -10 to 10ŀV (3) /  

0 to 5ŀV (4) / -5 to 5ŀV (5) / 1 to 5ŀV (6) / 2 to 10ŀV (7) /disabled (8)
disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-2AI-UI-16-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module type 0x051
2
3
4 Channel information available 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5 ... 7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 2

Channel error 7
0 Error at channel 0
1 Error at channel 1

2ẽ...ẽ7 Reserved 0
Channel error 8 8ẽ...ẽ15 Reserved 0
Channel error 9 16ẽ...ẽ23 Reserved 0
Channel error 10 24ẽ...ẽ31 Reserved 0

Channel 0 error 11

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Diagnostic data UR20-2AI-UI-16-DIAG 

Name Byte Bit Description Default

Channel 1 error 12

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 2 error
to
Channel 31 
error

13ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-2AI-UI-16-DIAG

Byte Format Description Remarks
IB0 Word AI0IB1
IB2 Word AI1IB3

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-2AI-UI-16-DIAG 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

0ẽðẽ20ŀmA
Siemens S7 format

23.52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ/ŀ27648

20ŀmA 27648 0x6C00

Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽðẽ20ŀmA
Siemens S5 format

23.52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x 20 / 16384

20ŀmA 16384 0x4000

Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽðẽ20ŀmA
Siemens S7 format

22.81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
I =ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00

Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000

1.19ŀmA -4864 0xED00 Underloading

4ẽðẽ20ŀmA
Siemens S5 format

22.82ŀmA 19268 0x4B44 Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000

Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000

0.8ŀmA -3277 0xF333 Underloading

0ẽðẽ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
U  = D x 10 / 27648

10ŀV 27648 0x6C00

Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽðẽ10ŀV
Siemens S5 format

11.76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range

5ŀV 13824 0x3600

0ŀV 0 0x0000

-5ŀV -13824 0xCA00

-10ŀV -27648 0x9400

-11.76ŀV -32511 0x8100 Underloading
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Measurement range UR20-2AI-UI-16-DIAG

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range

5ŀV 8192 0x2000

0ŀV 0 0x0000

-5ŀV -8192 0xE000

-10ŀV -16384 0xC000

-11,76ŀV -19268 0xB4BC Underloading 

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00

Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000

0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000

Nominal range6ŀV 8192 0x2000

2V 0 0x0000

0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00

Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000

0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000

Nominal range3ŀV 8192 0x2000

1 V 0 0x0000

0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000
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Measurement range UR20-2AI-UI-16-DIAG

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000

Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range

2,5 13824 0x3600

0 V 0 0x0000

-2,5 V -13824 0xCA00

-5ŀV -27648 0x9400

-5,88ŀV -32511 0x8100 Underloading

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range

2,5 8192 0x2000

0 V 0 0x0000

-2,5 V -8192 0xE000

-5ŀV -16384 0xC000

-5,88ŀV -19268 0xB4BC Underloading

The input value 0x7FFF is displayed in the case of 
undervoltage.

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000
Additional status bits are set for S5

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)
Representation in two’s complement 
212 = VZ in representation as amount and signs
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Analogue input module UR20-4AI-UI-16 (Order No.ŀ1315620000)

The UR20-4AI-UI-16 analogue input module can record up 
to 4ŀanalogue sensors with Ñ10ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, 0ẽ...ẽ5ŀV, 
2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The resolution 
is 16ŀbit per channel. Sensors can be connected to each 
connector in a 2-wire, 3-wire or 3-wire connection + FE. The 
measurement range is deþned using parameterisation. A sta-
tus LED is assigned to each channel. The module electronics 
supply the connected sensors with power from the input cur-
rent path (IIN).

The inputs are protected against voltage surges and overcur-
rent. Voltages that exceed Ñ30ŀV may cause the destruction 
of the module. As a protection against overcurrent, the mod-
ule temporarily switches to voltage mode.
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Connection diagram UR20-4AI-UI-16 (left 3/4-wire sensor with signal wiring and sensor supply via 
module electronics, right: 2-wire sensor loop powered by module electronics)

6.38 Analogue input module UR20-4AI-UI-16
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4AI-UI-16

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: channel error

2.1 Red: channel error

3.1 Red: channel error

4.1 Red: channel error

LED indicators UR20-4AI-UI-16, troubleshooting see Chapterŀ12
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Block diagram UR20-4AI-UI-16
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Technical data UR20-4AI-UI-16 (Order No. 1315620000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number 4

Input values 1. Voltage (0ẽ...ẽ5ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, Ñ10ŀV, 1ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV)
2. Current (0ẽ...ẽ20ŀmA, 4ẽ...ẽ20ŀmA)

Resolution 16 bits

Accuracy 0.1ẽ% max. 
±50ŀppm/K max.
max. +10ŀmV/A

at 25ŀÁC
Temperature coefþcient
additional inaccuracy in the voltage mode due to 
sensor power supply current

Sensor supply max. 2ŀA per plug, total max. 8ŀA

Sensor connection 2-wire, 3-wire, 3-wire + FE

Conversion time 1ŀms

Internal resistance U: 100ŀkὩ; I: approx. 42ŀὩ

Reverse polarity protection yes

Short-circuit-proof yes

Response time of the protective circuit < 50ŀms

Module diagnosis yes

Individual channel diagnosis no

Supply

Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 25ŀmA + sensor supply current

General data 

Weight (operational status) 96ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-4AI-UI-16

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3) /  
2ŀHz low pass (4)

disabled

0ẽ...ẽ3 Data format S5 Data format (0) / S7 Data format (1) S7 Data format
0ẽ...ẽ3 Measurement range 0ẽtoẽ20 mA (0) / 4ẽtoẽ20 mA (1) / 0ŀV to 10ŀV (2) / -10 to 10ŀV (3) /  

0 to 5ŀV (4) / -5 to 5ŀV (5) / 1 to 5ŀV (6) / 2 to 10ŀV (7) /disabled (8)
disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4AI-UI-16
Name Bytes Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error 0
4 Error
5 Reserved 0
6 Reserved 0
7 Parameter error

Module types 1

0

Module Type 0x051
2
3
4 Reserved 0
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault
5 Reserved 0
6 Reserved 0
7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 0

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7ẽ...ẽ10 0ẽ...ẽ31 Reserved 0
Channel 0 error
to
Channel 31 
error

11ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-4AI-UI-12

Byte Format Description Remarks
IB0 Word AI0IB1
IB2 Word AI1IB3
IB4 Word AI2IB5
IB6 Word AI3IB7

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-4AI-UI-16 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

0ẽðẽ20ŀmA
Siemens S7 format

23.52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ/ŀ27648

20ŀmA 27648 0x6C00

Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽðẽ20ŀmA
Siemens S5 format

23.52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x 20 / 16384

20ŀmA 16384 0x4000

Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽðẽ20ŀmA
Siemens S7 format

22.81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
I=ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00

Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000

1.19ŀmA -4864 0xED00 Underloading

4ẽðẽ20ŀmA
Siemens S5 format

22.82ŀmA 19268 0x4B44 Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000

Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000

0.8ŀmA -3277 0xF333 Underloading

0ẽðẽ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
U = D x 10 / 27648

10ŀV 27648 0x6C00

Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽðẽ10ŀV
Siemens S5 format

11.76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range

5ŀV 13824 0x3600

0ŀV 0 0x0000

-5ŀV -13824 0xCA00

-10ŀV -27648 0x9400

-11.76ŀV -32511 0x8100 Underloading
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Measurement range UR20-4AI-UI-16 

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range

5ŀV 8192 0x2000

0ŀV 0 0x0000

-5ŀV -8192 0xE000

-10ŀV -16384 0xC000

-11,76ŀV -19268 0xB4BC Underloading 

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00

Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000

0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000

Nominal range6ŀV 8192 0x2000

2V 0 0x0000

0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00

Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000

0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000

Nominal range3ŀV 8192 0x2000

1 V 0 0x0000

0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000
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Measurement range UR20-4AI-UI-16 

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000

Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range

2,5 13824 0x3600

0 V 0 0x0000

-2,5 V -13824 0xCA00

-5ŀV -27648 0x9400

-5,88ŀV -32511 0x8100 Underloading

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range

2,5 8192 0x2000

0 V 0 0x0000

-2,5 V -8192 0xE000

-5ŀV -16384 0xC000

-5,88ŀV -19268 0xB4BC Underloading

The input value 0x7FFF is displayed in the case of 
undervoltage.

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000
Additional status bits are set for S5

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)
Representation in two’s complement 
212 = VZ in representation as amount and signs
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Analogue input module UR20-4AI-UI-16-DIAG (Order No.ŀ1315690000)

The UR20-4AI-UI-16-DIAG analogue input module can re-
cord up to 4ŀanalogue sensors with Ñ10ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, 
0ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The reso-
lution is 16ŀbit per channel. Sensors can be connected to 
each connector in a 2-wire, 3-wire or 3-wire connection + FE. 
The measurement range is deþned using parameterisation. 
Two status LED are assigned to each channel. The module 
electronics supply the connected sensors with power from 
the input current path (IIN). 

Each auxiliary voltage output is loadable with 500ŀmA and 
protected against overcurrent. The inputs are protected 
against voltage surges and overcurrent. Voltages that exceed 
Ñ30ŀV may cause the destruction of the module. As a protec-
tion against overcurrent, the module temporarily switches to 
voltage mode.

The module provides individual channel diagnosis with chan-
nel related error messages.
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GND

24VDC
FE

AI 1
GND

24VDC
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AI 2
GND

24VDC
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AI 3
GND

24VDC
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AI 0
GND

24VDC
FE

AI 1
GND

24VDC
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24VDC
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AI 3
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24VDC
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U, I

U, I

U, I

U, I
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I

I
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4AI·UI·16·D

Connection diagram UR20-4AI-UI-16-DIAG (left 3/4-wire sensor with signal wiring and sensor supply 
via module electronics, right: 2-wire sensor loop powered by module electronics)

6.39 Analogue input module UR20-4AI-UI-16-DIAG



6  Detailed descriptions of I/O modules | Analogue input module UR20-4AI-UI-16-DIAG

435Manual u-remote1432790000/28/10.2023

4AI·UI·16·D

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: channel error

1.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

2.1 Red: channel error

2.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

3.1 Red: channel error

3.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

4.1 Red: channel error

4.3 Red: +24ŀV short circuit or line break (with current < 1ŀmA)

LED indicators UR20-4AI-UI-16-DIAG , troubleshooting see Chapterŀ12

AI 0
•
•

AI 3

AI 1
GND
24VDC
FE

AI 0
GND
24VDC
FE

AI 2
GND
24VDC
FE

AI 3
GND
24VDC
FE

System 
bus

USYS

UIN

UOUT
UR20-4AI-UI-16-DIAG

µC µC MUX
1

2

3

4

24VDC IN

GND IN

FE

1
2
3
4

1
2
3
4

1
2
3
4

A

D

J

J

J

J

Block diagram UR20-4AI-UI-16-DIAG 
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Technical data UR20-4AI-UI-16-DIAG (Order No. 1315690000)

System data
Data Process, parameter and diagnostic data depend on the coupler used,  

see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs
Number 4

Input values 1. Voltage (0ẽ...ẽ5ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, Ñ10ŀV, 1ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV)
2. Current (0ẽ...ẽ20ŀmA, 4ẽ...ẽ20ŀmA)

Resolution 16 bits

Accuracy 0.1ẽ% max. 
±50ŀppm/K max.
max. +10ŀmV/A

at 25ŀÁC
Temperature coefþcient
additional inaccuracy in the voltage mode due to 
sensor power supply current

Sensor supply max. 0,5ŀA per plug

Sensor connection 2-wire, 3-wire, 3-wire + FE

Conversion time 1ŀms

Internal resistance U: 100ŀkὩ; I: approx. 42ŀὩ

Reverse polarity protection yes

Short-circuit-proof yes

Response time of the protective circuit < 50ŀms

Module diagnosis yes

Individual channel diagnosis yes

Supply
Supply voltage 24ŀV DC +20ẽ%/-15ẽ% 

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 25ŀmA + sensor supply current

General data 
Weight (operational status) 96ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-4AI-UI-16-DIAG

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3) /  
2ŀHz low pass (4)

disabled

0ẽ...ẽ3 Channel diagnosis disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag short circiut 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag line break 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Data format S5 Data format (0) / S7 Data format (1) S7 Data format
0ẽ...ẽ3 Measurement range 0ẽtoẽ20 mA (0) / 4ẽtoẽ20 mA (1) / 0ŀV to 10ŀV (2) / -10 to 10ŀV (3) /  

0 to 5ŀV (4) / -5 to 5ŀV (5) / 1 to 5ŀV (6) / 2 to 10ŀV (7) /disabled (8)
disabled

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4AI-UI-16-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module type 0x051
2
3
4 Channel information available 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5 ... 7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7

0 Error at channel 0
1 Error at channel 1
2 Error at channel 2
3 Error at channel 3

4ẽ...ẽ7 Reserved 0
Channel error 8 8ẽ...ẽ15 Reserved 0
Channel error 9 16ẽ...ẽ23 Reserved 0
Channel error 10 24ẽ...ẽ31 Reserved 0

Diagnostic data UR20-4AI-UI-16-DIAG 

Name Byte Bit Description Default

Channel 0 error 11

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 1 error 12

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 2 error 13

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 3 error 14

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 4 error
to
Channel 31 
error

15ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)
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Process data1) inputs UR20-4AI-UI-16-DIAG

Byte Format Description Remarks
IB0 Word AI0IB1
IB2 Word AI1IB3
IB4 Word AI2IB5
IB6 Word AI3IB7

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-4AI-UI-16-DIAG 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

0ẽðẽ20ŀmA
Siemens S7 format

23.52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ/ŀ27648

20ŀmA 27648 0x6C00

Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽðẽ20ŀmA
Siemens S5 format

23.52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x 20 / 16384

20ŀmA 16384 0x4000

Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽðẽ20ŀmA
Siemens S7 format

22.81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
I =ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00

Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000

1.19ŀmA -4864 0xED00 Underloading

4ẽðẽ20ŀmA
Siemens S5 format

22.82ŀmA 19268 0x4B44 Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000

Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000

0.8ŀmA -3277 0xF333 Underloading

0ẽðẽ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
U  = D x 10 / 27648

10ŀV 27648 0x6C00

Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽðẽ10ŀV
Siemens S5 format

11.76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range

5ŀV 13824 0x3600

0ŀV 0 0x0000

-5ŀV -13824 0xCA00

-10ŀV -27648 0x9400

-11.76ŀV -32511 0x8100 Underloading
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Measurement range UR20-4AI-UI-16-DIAG

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range

5ŀV 8192 0x2000

0ŀV 0 0x0000

-5ŀV -8192 0xE000

-10ŀV -16384 0xC000

-11,76ŀV -19268 0xB4BC Underloading 

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00

Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000

0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000

Nominal range6ŀV 8192 0x2000

2V 0 0x0000

0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00

Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000

0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000

Nominal range3ŀV 8192 0x2000

1 V 0 0x0000

0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000
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Measurement range UR20-4AI-UI-16-DIAG

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000

Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range

2,5 13824 0x3600

0 V 0 0x0000

-2,5 V -13824 0xCA00

-5ŀV -27648 0x9400

-5,88ŀV -32511 0x8100 Underloading

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range

2,5 8192 0x2000

0 V 0 0x0000

-2,5 V -8192 0xE000

-5ŀV -16384 0xC000

-5,88ŀV -19268 0xB4BC Underloading

The input value 0x7FFF is displayed in the case of 
undervoltage.

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000
Additional status bits are set for S5

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)
Representation in two’s complement 
212 = VZ in representation as amount and signs
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Analogue input module UR20-4AI-UI-DIF-16-DIAG (Order No.1993880000)

The analogue input module UR20-4AI-UI-DIF-16-DIAG can 
record up to 4ŀanalogue sensors with Ñ10 V, Ñẽ5 V, 0ẽ...ẽ10 V, 
0ẽ...ẽ5 V, 2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The reso-
lution is 16ŀbit per channel. The input channels are differen-
tial inputs with a common mode voltage range of Ñẽ30 V.

Sensors can be connected to each connector in a 2-wire, 
3-wire or 4-wire connection. The measurement range is 
deþned using parameterisation. A status LED is assigned to 
each channel. The module electronics supply the connected 
sensors with power from the input current path (IIN). 

Each auxiliary voltage output is loadable with 500ŀmA and 
protected against overcurrent. The inputs are protected 
against voltage surges and overcurrent. Voltages that ex-
ceed Ñẽ36ŀV against GND may cause the destruction of the 
module. As a protection against overcurrent, the module will 
cycle on and off into high impedance mode.

The module provides individual channel diagnosis with chan-
nel related error messages.
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Connection diagram UR20-4AI-UI-DIF-16-DIAG (1 = Standard, 2 = alternative option)

In the event that you will realise the connection 
variant with an external sensor supply, please 
regard the common mode range:  
UCommon mode = -30ŀV ... +30ŀV!
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Definition of the Common mode (Cm)

6.40 Analogue input module UR20-4AI-UI-DIF-16-DIAG
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4AI-DIF

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: Line break or range exceeded inputŀ0

1.3 Red: Line break or short circuit in sensor supply

2.1 Red: Line break or range exceeded inputŀ1

2.3 Red: Line break or short circuit in sensor supply

3.1 Red: Line break or range exceeded inputŀ2

3.3 Red: Line break or short circuit in sensor supply

4.1 Red: Line break or range exceeded inputŀ3

4.3 Red: Line break or short circuit in sensor supply

LED indicators UR20-4AI-UI-DIF-16-DIAG, troubleshooting see Chapterŀ12
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Block diagram UR20-4AI-UI-DIF-16-DIAG
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Technical data UR20-4AI-UI-DIF-16-DIAG (Order No.1993880000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number, type 4 differential inputs

Common mode range -ẽ30ŀV ... +30ŀV

Input values 1. Voltage (0ẽ...ẽ5 V, Ñ5 V, 0ẽ...ẽ10 V, Ñ10 V, 1ẽ...ẽ5 V, 2ẽ...ẽ10 V)
2. Current (0ẽéẽ20 mA, 4ẽ...ẽ20ŀmA)

Resolution 16ŀbits

Accuracy max. 0,1% FSR
max. 75ŀppm/K

at 25ŀÁC
temperature coefþcient

Sensor supply max. 500ŀmA per plug, no galvanic isolation

Sensor connection 2-wire, 3-wire, 4-wire

Conversion time 1ŀms

Internal resistance U: > 89 kὩ; I: <17 Ὡ

Reverse polarity protection yes

Short-circuit-proof yes

Module diagnosis yes

Individual channel diagnosis yes

Supply

Supply voltage 24 V DC +20 %/-15 %  

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 31ŀmA + load

General data 

Weight (operational status) 91ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-4AI-UI-DIF-16-DIAG  

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3) /  
2ŀHz low pass (4)

disabled

0ẽ...ẽ3 Channel diagnosis disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag short circiut 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag line break 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Data format S5 Data format (0) / S7 Data format (1) S7 Data format
0ẽ...ẽ3 Measurement range 0ẽ...ẽ20 mA (0) / 4ẽ...ẽ20 mA (1) / 0 Vẽ...ẽ10 V (2) / -10ẽ...ẽ10 V (3) /  

0ẽ...ẽ5 V (4) / -5ẽ...ẽ5 V (5) / 1ẽ...ẽ5 V (6) / 2ẽ...ẽ10 V (7) / disabled (8)
disabled

0ẽ...ẽ3 User scale offset 16ŀBit signed, -32768 ... 32767 0
0ẽ...ẽ3 User full scale value 32 Bit signed, -2147483648 ... 2147483647 0x7FFF

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4AI-UI-DIF-16-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module type 0x051
2
3
4 Channel information available 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5 ... 7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7

0 Error at channel 0
1 Error at channel 1
2 Error at channel 2
3 Error at channel 3

4ẽ...ẽ7 Reserved 0
Channel error 8 8ẽ...ẽ15 Reserved 0
Channel error 9 16ẽ...ẽ23 Reserved 0
Channel error 10 24ẽ...ẽ31 Reserved 0

Channel 0 error 11

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 1 error 12

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Diagnostic data UR20-4AI-UI-DIF-16-DIAG 

Name Byte Bit Description Default

Channel 2 error 13

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 3 error 14

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 4 error
to
Channel 31 
error

15ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-4AI-UI-DIF-16-DIAG

Byte Format Description
IB0 Word AI0IB1
IB2 Word AI1IB3
IB4 Word AI2IB5
IB6 Word AI3IB7

1) Internal mapping of process data with data format „standard“. Bytes and/or 
Words might be switched during data transfer depending on the fieldbus speci-
fication and the data format of the communicating fieldbus components.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-4AI-UI-DIF-16-DIAG  

Measurement range Current (I) / 
Voltage (U)

Dezimal (D) Hexadecimal Range Conversion

0ẽéẽ20ŀmA
Siemens S7 format

23,52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ=/ŀ27648

20ŀmA 27648 0x6C00

Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽéẽ20ŀmA
Siemens S5 format

23,52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x  20 / 16384

20ŀmA 16384 0x4000

Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽéẽ20mA
Siemens S7 format

22,81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(I ð 4) / 16
I=ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00

Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000

1,19ŀmA -4864 0xED00 Underloading

4ẽéẽ20ŀmA
Siemens S5 format

22,82ŀmA 19268 0x4B44 Overloading

Dŀ=ŀ16384 xŀ(I ð 4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000

Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000

0,8ŀmA -3277 0xF333 Underloading

0ẽéẽ10ŀV
Siemens S7 format

11,76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
Iŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽéẽ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11,76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range

5ŀV 13824 0x3600

0ŀV 0 0x0000

-5ŀV -13824 0xCA00

-10ŀV -27648 0x9400

-11,76ŀV -32511 0x8100 Underloading
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Measurement range UR20-4AI-UI-DIF-16-DIAG  

Measurement range Current (I) / 
Voltage (U)

Dezimal (D) Hexadecimal Range Conversion

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range

5ŀV 8192 0x2000

0ŀV 0 0x0000

-5ŀV -8192 0xE000

-10ŀV -16384 0xC000

-11,76ŀV -19268 0xB4BC Underloading 

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00

Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000

0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000

Nominal range6ŀV 8192 0x2000

2V 0 0x0000

0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00

Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000

0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000

Nominal range3ŀV 8192 0x2000

1 V 0 0x0000

0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000
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Measurement range UR20-4AI-UI-DIF-16-DIAG 

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000

Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range

2,5 13824 0x3600

0 V 0 0x0000

-2,5 V -13824 0xCA00

-5ŀV -27648 0x9400

-5,88ŀV -32511 0x8100 Underloading

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range

2,5 8192 0x2000

0 V 0 0x0000

-2,5 V -8192 0xE000

-5ŀV -16384 0xC000

-5,88ŀV -19268 0xB4BC Underloading

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000

Additional status bits are set for S5.

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)

Representation in two’s complement  
212 = VZ in representation as amount and signs



6  Detailed descriptions of I/O modules | Analogue input module UR20-4AI-UI-DIF-32-DIAG

449Manual u-remote1432790000/28/10.2023

Analogue input module UR20-4AI-UI-DIF-32-DIAG (Order No.2544660000)

The analogue input module UR20-4AI-UI-DIF-32-DIAG can 
record up to 4ŀanalogue sensors with Ñ10 V, Ñẽ5 V, 0ẽ...ẽ10 
V, 0ẽ...ẽ5 V, 2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The 
resolution is 16ŀbit per channel. The values are displayed 
as ÿoating point numbers according to IEEE-754. The input 
channels are differential inputs with a common mode volt-
age range of Ñẽ30 V.

Sensors can be connected to each connector in a 2-wire, 
3-wire or 4-wire connection. The measurement range is 
deþned using parameterisation. A status LED is assigned to 
each channel. The module electronics supply the connected 
sensors with power from the input current path (IIN). 

Each auxiliary voltage output is loadable with 500ŀmA and 
protected against overcurrent. The inputs are protected 
against voltage surges and overcurrent. Voltages that ex-
ceed Ñẽ36ŀV against GND may cause the destruction of the 
module. As a protection against overcurrent, the module will 
cycle on and off into high impedance mode.

The module provides individual channel diagnosis with chan-
nel related error messages.
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Connection diagram UR20-4AI-UI-DIF-32-DIAG (1 = Standard, 2 = alternative option)

In the event that you will realise the connection 
variant with an external sensor supply, please 
regard the common mode range:  
UCommon mode = -30ŀV ... +30ŀV!
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4AI-DIF

Module status LED 
Green: Communication over the system bus 
Red: Error

1.1 Red: Line break or range exceeded channelŀ0

1.3 Red: Line break or short circuit in sensor supply

2.1 Red: Line break or range exceeded channelŀ1

2.3 Red: Line break or short circuit in sensor supply

3.1 Red: Line break or range exceeded channelŀ2

3.3 Red: Line break or short circuit in sensor supply

4.1 Red: Line break or range exceeded channelŀ3

4.3 Red: Line break or short circuit in sensor supply

LED indicators UR20-4AI-UI-DIF-32-DIAG, troubleshooting see Chapterŀ12
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Block diagram UR20-4AI-UI-DIF-32-DIAG
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Technical data UR20-4AI-UI-DIF-32-DIAG (Order No.2544660000)

System data

Data Process, parameter and diagnostic data depend on the coupler used,  
see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs

Number, type 4 differential inputs

Common mode range -ẽ30ŀV ... +30ŀV

Input values 1. Voltage (0ẽ...ẽ5 V, Ñ5 V, 0ẽ...ẽ10 V, Ñ10 V, 1ẽ...ẽ5 V, 2ẽ...ẽ10 V)
2. Current (0ẽéẽ20 mA, 4ẽ...ẽ20ŀmA)

Resolution 16ŀbits

Accuracy max. 0,1% FSR
max. 75ŀppm/K

at 25ŀÁC
temperature coefþcient

Sensor supply max. 500ŀmA per plug, no galvanic isolation

Sensor connection 2-wire, 3-wire, 4-wire

Conversion time 1ŀms

Internal resistance U: >ẽ89 kὩ; I: <ẽ17 Ὡ

Reverse polarity protection yes

Short-circuit-proof yes

Module diagnosis yes

Individual channel diagnosis yes

Supply

Supply voltage 24 V DC +20 %/-15 %  

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 31ŀmA + load

General data 

Weight (operational status) 91ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-4AI-UI-DIF-32-DIAG  

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3) /  
2ŀHz low pass (4)

disabled

0ẽ...ẽ3 Channel diagnosis disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag short circuit 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Diag line break 24ŀV disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Data format2) Default values (0) / User scale (1) Default values
0ẽ...ẽ3 Measurement range 0ẽ...ẽ20 mA (0) / 4ẽ...ẽ20 mA (1) / 0 Vẽ...ẽ10 V (2) / -10ẽ...ẽ10 V (3) /  

0ẽ...ẽ5 V (4) / -5ẽ...ẽ5 V (5) / 1ẽ...ẽ5 V (6) / 2ẽ...ẽ10 V (7) / disabled (8)
disabled

0ẽ...ẽ3 User scale offset -3.4028234663852924e38 ẽ...ẽ3.4028234663852924e38 0.000
0ẽ...ẽ3 User scale gain -3.4028234663852924e38 ẽ...ẽ3.4028234663852924e38 27648.000

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
2) Setting òDefault valuesó: Float view, e.g. 10ŀV as 10.000; User scale: Nominal value is the set value
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Diagnostic data UR20-4AI-UI-DIF-32-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module type 0x051
2
3
4 Channel information available 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5 ... 7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7

0 Error at channel 0
1 Error at channel 1
2 Error at channel 2
3 Error at channel 3

4ẽ...ẽ7 Reserved 0
Channel error 8 8ẽ...ẽ15 Reserved 0
Channel error 9 16ẽ...ẽ23 Reserved 0
Channel error 10 24ẽ...ẽ31 Reserved 0

Channel 0 error 11

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 1 error 12

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Diagnostic data UR20-4AI-UI-DIF-32-DIAG 

Name Byte Bit Description Default

Channel 2 error 13

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 3 error 14

0 Parameter Error
1 Overload
2 Line break sensor supply
3 External short-circuit
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 4 error
to
Channel 31 
error

15ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-4AI-UI-DIF-32-DIAG

Byte Format Description
IB0ẽ...ẽIB3 Float AI0
IB4ẽ...ẽIB7 Float AI1
IB8ẽ...ẽIB11 Float AI2
IB12ẽ...ẽIB15 Float AI3
1) Internal mapping of process data with data format „standard“. Bytes and/or 
Words might be switched during data transfer depending on the fieldbus specifi-
cation and the data format of the communicating fieldbus components.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-4AI-UI-DIF-32-DIAG  

Measurement range Current (I) Decimal (D) Hexadecimal Range Conversion1)

0ẽéẽ20ŀmA
User scale

24 mA Overloading

D = (EVẽðẽOS) x Iŀ/ŀ20ŀmA + OS
I = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 20ŀmA

20ŀmA EV EV
Nominal range

0ŀmA OS OS
0 mA Underloading

4ẽéẽ20ŀmA
User scale

24 mA Overloading

D =ŀ (EVẽðẽOS) xŀ(I ð 4mA) / 16ŀmA + OS
I=ŀ(DẽðẽOS) / (EV - OS) xŀ16ŀmA + 4ŀmA

20ŀmA EV EV
Nominal range

4ŀmA OS OS
0 mA Underloading

1) EV: User full scale value, OS: User scale offset

Measurement range UR20-4AI-UI-DIF-32-DIAG   

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion1)

0 é 10 V
User scale

12 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ10ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 10ŀV

10 V EV EV
Nominal range

0 V OS OS
0 V Underloading

Ñ10 V
User scale

12 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ10ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 10ŀV

10 V EV EV
Nominal range0 V OS OS

-10 V 2 x OS - EV 2 x OS - EV
-12 V Underloading

2 é 10 V
User scale

12 V Overloading

D =ŀ (EVẽðẽOS) xŀ(Uẽðẽ2ŀV) / 8ŀV + OS
U =ŀ(DẽðẽOS) / (EVẽðẽOS) xŀ8ŀV + 2ŀV

10 V EV EV
Nominal range

2 V OS OS
0 V Underloading

1 é 5 V
User scale

6 V Overloading

D =ŀ (EVẽðẽOS) xŀ(Uẽðẽ1V) / 4ŀV + OS
U =ŀ(DẽðẽOS) / (EVẽðẽOS) xŀ4ŀV + 1ŀV

5 V EV EV
Nominal range

1 V OS OS
0 V Underloading

0 é 5 V
User scale

6 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ5ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 5ŀV

5 V EV EV
Nominal range0 V OS OS

0 V

Ñ5 V
User scale

6 V Overloading
5 V EV EV

Nominal range D = (EVẽðẽOS) x Uŀ/ŀ5ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 5ŀV0 V OS OS

-5 V 2 x OS - EV 2 x OS - EV
-6 V Underloading

1) EV: User full scale value, OS: User scale offset
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6.42 Analogue input module UR20-4AI-UI-ISO-16-DIAG

Analogue input module UR20-4AI-UI-ISO-16-DIAG (Order No.ŀ2566960000)

The UR20-4AI-UI-ISO-16-DIAG analogue input module can 
record up to 4ŀanalogue sensors with Ñ10ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, 
0ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV, 1ẽ...ẽ5ŀV, 0ẽ...ẽ20ŀmA or 4ẽ...ẽ20ŀmA. The 
resolution is 16ŀbit per channel. Sensors can be connected 
to each connector in a 2-wire connection. The measurement 
range is deþned using parameterisation. A status LED is as-
signed to each channel. 

The inputs are protected against voltage surges and overcur-
rent. Voltages that exceed Ñ30ŀV may cause the destruction 
of the module. As a protection against overcurrent, the mod-
ule temporarily switches to voltage mode.

The module provides individual channel diagnosis with chan-
nel related error messages. The module has no auxiliary volt-
age outputs. Connected sensors must be supplied externally.

1

2

3

4

2

1

3

4

1

2

3

4

2

4

3

1

2

4

3

1

4AI·UI·ISO·D

AI 0+

AI 0–

AI 1+

AI 1–

AI 2+

AI 2–

AI 3+

AI 3–

n. c.
n. c.

n. c.
n. c.

n. c.
n. c.

n. c.
n. c.

Connection diagram UR20-4AI-UI-ISO-16-DIAG

In order to avoid perturbation effects please use 
shielded analogue lines only. Please connect the 
cable shield at both ends.
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4AI-UI-ISO-D

Module status LED 
Green: Communication over the system bus 
Red: Error

1.4 Red: channel error

2.4 Red: channel error

3.4 Red: channel error

4.4 Red: channel error

LED indicators UR20-4AI-UI-ISO-16-DIAG , troubleshooting see Chapterŀ12

AI 0

AI 1

AI 2

AI 3

System 
bus

USYS

UIN

UOUT
UR20-4AI-UI-ISO-16-DIAG

µC µC
1

2

3

4

AI 0+
n. c.
n. c 
AI 0–

AI 1+
n. c.
n. c.
AI 1–

AI 2+
n. c.
n. c.
AI 2–

AI 3+
n. c.
n. c.
AI 3–

D
A

D
A

D
A

D
A

Block diagram UR20-4AI-UI-ISO-16-DIAG 
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Technical data UR20-4AI-UI-ISO-16-DIAG (Order No. 2566960000)

System data
Data Process, parameter and diagnostic data depend on the coupler used,  

see coupler description.

Interface u-remote system bus

System bus transfer rate 48 Mbps

Inputs
Number 4

Input values 1. Voltage (0ẽ...ẽ5ŀV, Ñ5ŀV, 0ẽ...ẽ10ŀV, Ñ10ŀV, 1ẽ...ẽ5ŀV, 2ẽ...ẽ10ŀV)
2. Current (0ẽ...ẽ20ŀmA, 4ẽ...ẽ20ŀmA)

Resolution 16 bits

Accuracy 0.1ẽ% max. 
Ñ50ŀppm/K max.

at 25ŀÁC
Temperature coefþcient

Sensor supply no

Sensor connection 2-wire

Conversion time max. 1ŀms, all 4 channels per cycle sampled asynchronously

Internal resistance U: min. 200ŀkὩ; I: max. 70ŀὩ

Reverse polarity protection yes

Module diagnosis yes

Individual channel diagnosis yes

Supply
Supply voltage 24 V DC +20 %/-15 % (acc. IECŀ61131), +30ŀ%/-25 % (acc. DNVŀGL)

Current consumption from system current path ISYS 8ŀmA

Current consumption from input current path IIN 31ŀmA

General data 
Weight (operational status) 89ŀg

For additional general data, see Section 3.4

Overview of the editable parameters UR20-4AI-UI-ISO-16-DIAG

Channel Description Options1) Default

Frequency suppression disabled (0) / 50ŀHz (1) / 60ŀHz (2) / Average over 16 values (3) /  
2ŀHz low pass (4)

disabled

0ẽ...ẽ3 Channel diagnosis disabled (0) / enabled (1) disabled
0ẽ...ẽ3 Data format S5 Data format (0) / S7 Data format (1) / User scale (2) S7 Data format
0ẽ...ẽ3 Measurement range 0ẽtoẽ20 mA (0) / 4ẽtoẽ20 mA (1) / 0ŀV to 10ŀV (2) / -10 to 10ŀV (3) /  

0 to 5ŀV (4) / -5 to 5ŀV (5) / 1 to 5ŀV (6) / 2 to 10ŀV (7) /disabled (8)
disabled

0ẽ...ẽ3 User scale offset 16ŀBit signed, -32768 ... 32767 0
0ẽ...ẽ3 User full scale value 16ŀBit signed, -32768 ... 32767 0x7FFF

1) Values in brackets for Modbus-TCP (firmware version 02.00.00 and higher), CANopen, EtherCAT and EtherNet/IP via module parameter class
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Diagnostic data UR20-4AI-UI-ISO-16-DIAG 

Name Byte Bit Description Default

Error indicator 0

0 Module error
1 Internal error
2 External error
3 Channel error
4 Error
5 Power supply fault
6 Reserved 0
7 Parameter error

Module type 1

0

Module type 0x051
2
3
4 Channel information available 1
5 Reserved 0
6 Reserved 0
7 Reserved 0

Error byte 2 2 0ẽ...ẽ7 Reserved 0

Error byte 3 3

0ẽ...ẽ2 Reserved 0
3 Internal diagnostic FIFO full
4 Power supply fault

5 ... 7 Reserved 0

Channel type 4 0ẽ...ẽ6 Channel type 0x74
7 Reserved 0

Diagnostic bits 
per channel 5 Number of diagnostic bit per 

channel 8

Number of 
channels 6 Number of similar channels per 

module 4

Channel error 7

0 Error at channel 0
1 Error at channel 1
2 Error at channel 2
3 Error at channel 3

4ẽ...ẽ7 Reserved 0
Channel error 8 8ẽ...ẽ15 Reserved 0
Channel error 9 16ẽ...ẽ23 Reserved 0
Channel error 10 24ẽ...ẽ31 Reserved 0

Channel 0 error 11

0 Parameter Error
1 Reserved
2 Reserved
3 Reserved
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 1 error 12

0 Parameter Error
1 Reserved
2 Reserved
3 Reserved
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Diagnostic data UR20-4AI-UI-ISO-16-DIAG 

Name Byte Bit Description Default

Channel 2 error 13

0 Parameter Error
1 Reserved
2 Reserved
3 Reserved
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 3 error 14

0 Parameter Error
1 Reserved
2 Reserved
3 Reserved
4 Line break signal
5 Reserved 0
6 Lower limit exceeded
7 Upper limit exceeded

Channel 4 error
to
Channel 31 
error

15ẽ...ẽ42 0ẽ...ẽ7 Reserved 0

Time stamp 43-46 time stamp [µs] (32bit)

Process data1) inputs UR20-4AI-UI-ISO-16-DIAG

Byte Format Description Remarks
IB0 Word AI0IB1
IB2 Word AI1IB3
IB4 Word AI2IB5
IB6 Word AI3IB7

1) Internal process data mapping with data format “Standard”. Depending on 
the  þeldbus speciþcation and the data format of the communicating þeldbus 
components the bytes and/or words can be reversed during data transfer.

A diagnosis is indicated when a diagnosis limit value has 
been exceeded.

Diagnosis limit values 

Measurement range Lower limit Upper limit
0ẽ...ẽ20ŀmA ð 21ŀmA
4ẽ...ẽ20ŀmA 3.6ŀmA 21ŀmA
0ẽ...ẽ10ŀV ð 10.5ŀV
2ẽ...ẽ10ŀV 1.8ŀV 10.5ŀV
Ñ10ŀV ẽ-10.5ŀV 10.5ŀV
0ẽ...ẽ5ŀV ð 5.25ŀV
1ẽ...ẽ5ŀV 0.9ŀV 5.25ŀV
Ñ5ŀV ẽ-5.25ŀV 5.25ŀV
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Measurement range UR20-4AI-UI-ISO-16-DIAG 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

0ẽðẽ20ŀmA
Siemens S7 format

23.52ŀmA 32511 0x7EFF Overloading

D = 27648 x Iŀ/ŀ20
I = D x 20ŀ/ŀ27648

20ŀmA 27648 0x6C00
Nominal range10ŀmA 13824 0x3600

0ŀmA 0 0x0000

0ẽðẽ20ŀmA
Siemens S5 format

23.52ŀmA 19268 0x4B44 Overloading

D = 16384 x I / 20
I = D x 20 / 16384

20ŀmA 16384 0x4000
Nominal range10ŀmA 8192 0x2000

0ŀmA 0 0x0000

4ẽðẽ20ŀmA
Siemens S7 format

22.81ŀmA 32511 0x7EFF Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
I =ŀD xŀ16 / 27648 + 4

20ŀmA 27648 0x6C00
Nominal range12ŀmA 13824 0x3600

4ŀmA 0 0x0000
1.19ŀmA -4864 0xED00 Underloading

4ẽðẽ20ŀmA
Siemens S5 format

22.82ŀmA 19268 0x4B44 Overloading

D =ŀ27648 xŀ(Iẽðẽ4) / 16
Iŀ=ŀD x 16 / 16384 + 4

20ŀmA 16384 0x4000
Nominal range12ŀmA 8192 0x2000

4ŀmA 0 0x0000
0.8ŀmA -3277 0xF333 Underloading

0ẽðẽ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFFh Overloading

Dŀ=ŀ27648 xŀU/10
U  = D x 10 / 27648

10ŀV 27648 0x6C00
Nominal range5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽðẽ10ŀV
Siemens S5 format

11.76ŀV 19268 0x4B44 Overloading

Dŀ=ŀ16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000
Nominal range5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ10ŀV
Siemens S7 format

11.76ŀV 32511 0x7EFF Overloading

Dŀ=ŀ27648 x U / 10
Uŀ=ŀD x 10 / 27648

10ŀV 27648 0x6C00

Nominal range
5ŀV 13824 0x3600
0ŀV 0 0x0000
-5ŀV -13824 0xCA00
-10ŀV -27648 0x9400
-11.76ŀV -32511 0x8100 Underloading

Ñ10ŀV
Siemens S5 format

11,76ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 10
Uŀ=ŀD x 10 / 16384

10ŀV 16384 0x4000

Nominal range
5ŀV 8192 0x2000
0ŀV 0 0x0000
-5ŀV -8192 0xE000
-10ŀV -16384 0xC000
-11,76ŀV -19268 0xB4BC Underloading 
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Measurement range UR20-4AI-UI-ISO-16-DIAG 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

2ẽéẽ10ŀV
Siemens S7 format

11,41ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 2) / 8
Uŀ=ŀD x 8 / 27648 + 2

10ŀV 27648 0x6C00
Nominal range6ŀV 13824 0x3600

2ŀV 0 0x0000
0,59ŀV -4864 0xED00 Underloading

2ẽéẽ10ŀV
Siemens S5 format

11,41ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 2) / 8
Uŀ=ŀD x 8 / 16384 + 2

10ŀV 16384 0x4000
Nominal range6ŀV 8192 0x2000

2V 0 0x0000
0,40ŀV -3277 0xF333 Underloading

1ẽéẽ5ŀV
Siemens S7 format

5,7ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x (U ð 1) / 4
Uŀ=ŀD x 4 / 27648 + 1

5ŀV 27648 0x6C00
Nominal range3ŀV 13824 0x3600

1ŀV 0 0x0000
0,30ŀV -4864 0xED00 Underloading

1ẽéẽ5 V
Siemens S5 format

5,7ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x (U ð 1) / 4
Uŀ=ŀD x 4 / 16384 + 1

5ŀV 16384 0x4000
Nominal range3ŀV 8192 0x2000

1 V 0 0x0000
0,20ŀV -3277 0xF333 Underloading

0ẽéẽ5ŀV
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00
Nominal range2,5ŀV 13824 0x3600

0ŀV 0 0x0000

0ẽéẽ5ŀV
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384  0x4000
Nominal range2,5ŀV 8192 0x2000

0ŀV 0 0x0000

Ñ5 V
Siemens S7 format

5,88ŀV 32511 0x7EFF Overloading

Dŀ= 27648 x U / 5
Uŀ=ŀD x 5 / 27648

5ŀV 27648 0x6C00

Nominal range
2,5 13824 0x3600
0 V 0 0x0000
-2,5 V -13824 0xCA00
-5ŀV -27648 0x9400
-5,88ŀV -32511 0x8100 Underloading
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Measurement range UR20-4AI-UI-ISO-16-DIAG 

Measurement range Current (I) / 
Voltage (U)

Decimal (D) Hexadecimal Range Conversion

Ñ5 V
Siemens S5 format

5,88ŀV 19268 0x4B44 Overloading

Dŀ= 16384 x U / 5
Uŀ=ŀD x 5 / 16384

5ŀV 16384 0x4000

Nominal range
2,5 8192 0x2000
0 V 0 0x0000
-2,5 V -8192 0xE000
-5ŀV -16384 0xC000
-5,88ŀV -19268 0xB4BC Underloading

The input value 0x7FFF is displayed in the case 
of undervoltage.

The following applies for all S7 ranges:  
input value > overload range = 0x7FFF 
input value < underload range = 0x8000
Additional status bits are set for S5

Digital measured value representation in Siemens S5 format

Data bit 7 6 5 4 3 2 1 0

Byte 0 (High Byte) 212 211 210 29 28 27 26 25

Byte 1 (Low byte) 24 23 22 21 20 A F O

A: 0 = not active 
 1 = active
F: 0 = no line break
 1 = line break
O: 0 = 0 to 4095 units
 1 = ±4096 units (overflow)
Representation in two’s complement 
212 = VZ in representation as amount and signs



6  Detailed descriptions of I/O modules | Analogue input module UR20-4AI-UI-ISO-16-DIAG

461Manual u-remote1432790000/28/10.2023

Measurement range UR20-4AI-UI-ISO-16-DIAG  

Measurement range Current (I) Decimal (D) Hexadecimal Range Conversion1)

0ẽéẽ20ŀmA
User scale

23,52 mA Overloading

D = (EVẽðẽOS) x Iŀ/ŀ20ŀmA + OS
I = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 20ŀmA

20ŀmA EV EV
Nominal range

0ŀmA OS OS
0 mA Underloading

4ẽéẽ20ŀmA
User scale

22,81 mA Overloading

D =ŀ (EVẽðẽOS) xŀ(I ð 4mA) / 16ŀmA + OS
I=ŀ(DẽðẽOS) / (EV - OS) xŀ16ŀmA + 4ŀmA

20ŀmA EV EV
Nominal range

4ŀmA OS OS
0 mA Underloading

1) EV: User full scale value, OS: User scale offset

Measurement range UR20-4AI-UI-ISO-16-DIAG  

Measurement range Voltage (U) Decimal (D) Hexadecimal Range Conversion1)

0 é 10 V
User scale

11,76 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ10ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 10ŀV

10 V EV EV
Nominal range

0 V OS OS
0 V Underloading

Ñ10 V
User scale

11,76 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ10ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 10ŀV

10 V EV EV
Nominal range0 V OS OS

-10 V 2 x OS - EV 2 x OS - EV
-11,76 V Underloading

2 é 10 V
User scale

11,41 V Overloading

D =ŀ (EVẽðẽOS) xŀ(Uẽðẽ2ŀV) / 8ŀV + OS
U =ŀ(DẽðẽOS) / (EVẽðẽOS) xŀ8ŀV + 2ŀV

10 V EV EV
Nominal range

2 V OS OS
0 V Underloading

1 é 5 V
User scale

5,7 V Overloading

D =ŀ (EVẽðẽOS) xŀ(Uẽðẽ1V) / 4ŀV + OS
U=ŀ(DẽðẽOS) / (EVẽðẽOS) xŀ4ŀV + 1ŀV

5 V EV EV
Nominal range

1 V OS OS
0 V Underloading

0 é 5 V
User scale

5,88 V Overloading

D = (EVẽðẽOS) x Uŀ/ŀ5ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 5ŀV

5 V EV EV
Nominal range0 V OS OS

0 V

Ñ5 V
User scale

5,88 V Overloading
5 V EV EV

Nominal range D = (EVẽðẽOS) x Uŀ/ŀ5ŀV + OS
U = (DẽðẽOS)ŀ/ŀ(EVẽðẽOS) x 5ŀV0 V OS OS

-5 V 2 x OS - EV 2 x OS - EV
-5,88 V Underloading

1) EV: User full scale value, OS: User scale offset
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