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Overview 
RFID UHF Readers



RFID System Overview

UHF readers are an important part of an 
RFID system: They are responsible for the 
safe and correct reading of information 
stored on the tags. This is irrespective of 
whether these tags are present individu-
ally or in large groups (bulk reading).
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TBEN-S2-2RFID-4DXP 
compact multiprotocol 
RFID and I/O module  
for Ethernet 

TBEN-L…-4RFID-8DXP
Compact multiprotocol 
RFID and I/O module  
for Ethernet

TBEN-L5-4RFID-
8DXP-OPC-UA
Compact RFID 
and I/O module 
for OPC-UA

HF/UHF-RFID read/write 
heads in several designs

HF/UHF-RFID read/write 
heads in several designs

HF/UHF-RFID  
read/write heads  
in several designs

Multiprotocol UHF-RFID 
read/write head with 
CODESYS V3 Runtime
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UHF read/write head 
with open Linux 
platform

Turck UHF readers are generally classified 
in two series:

 ■ Readers with external communication 
module 

 ■ Readers with an integrated communica-
tion module



Readers with External Communication Module

The Q175 reader can be connected with 
the communication module via a serial  
interface (RS485). Our RFID interface ac-
cesses the readers and calls the data of  
an RFID tag. 

This type of reader can be used for instal-
lations with widely and separated single 
read points where one or a few tags have 
to be read at the same position.

Example: Q175 reader on TBEN-L communication module with RFID functionality

Large cable lengths (up to 50 m) can be 
implemented by combining antenna inte-
grated readers and external communica-
tion modules. All data is transferred to the 
module via the serial interface. The choice 
of communication module determines 
the upper system to which the readers 
can be connected and how they commu-
nicate with this system. If for example the 
reader shall be integrated in PLC systems, 

interface modules with industrial field-
buses (Profinet, ModbusTCP, EthernetIP or 
EtherCAT) are preferred. Alternatively the 
readers can also be connected via OPC-UA 
interface modules to databases and upper 
systems.



Readers with Integrated Communication Module

Communication in conventional automa-
tion technology is nowadays character-
ized by a hierarchical structure with many 
communication levels (PLC/fieldbus/I/O 
level). Ethernet-based RFID readers enable 
the direct information transfer to higher-
level systems – such as MES, ERP, cloud or 
PLC. Depending on requirements, this is 
implemented with integrated middleware, 
which runs directly on the reader with 

Example: Q300 reader with integrated communication module

CODESYS, Linux and thus handles the com-
munication with the higher-level system. 
Applications with direct communication 
are usually implemented in the logistics 
sector. 

Another feature of this type of device is 
the possibility to connect passive UHF-
RFID antennas. This is the most cost-effi-
cient variant, particularly for applications 

in the logistics sector, where many tags 
have to be read in a bulk read operation  
or an object has to be scanned from 
several spatial directions. Several antennas 
have to be used at one read point so that 
all tags can be detected reliably. If several 
antennas are used at one read point, this  
is called a multi-read point.



Types and Features

Readers with integrated communication module

Type TN-UHF-Q180L300-… TN-UHF-Q300-…

Electrical data

Power supply voltage 18…30 VDC
Communication interface Ethernet
RFID

Integrated antenna No Yes
Polarization – RHCP, LHCP, horizontal, vertical (adjustable)
Max. output power 2W cond. (1W with operation with PoE) 2W ERP/2W cond. (1W ERP/1W with PoE)
3dB opening angle – 65°
Number of external antenna 
ports

4 (RP-TNC)

Antenna or port sensitivity Typically -80 dBm Typically -80 dBm
Wireless and protocol standard EPC Global Class 1 Gen 2 v1
Connections/GPIO

DXP channels 4 (selectable, with PoE operation: only digital inputs)
DXP connections M12, 5-pin, A-coded
Power supply M12, 5-pin
PoE Yes (as per PoE+)
Ethernet M12, 4-pin, D-coded
Mechanical data

Dimensions [mm] 180 x 300 x 61 300 x 300 x 61
Bracket Vesa 100
Operating temperature -20 °C…+50 °C
Housing material Aluminum, AL
Material of active face Fiber glass reinforced polyamide, PA6-GF30
Protection class IP67
Hardware

Processor ARM Cortex A8, 32-bit, 800 MHz
RAM 256 MB DDR3 (CODESYS), 512 MB DDR3 (Linux)
ROM 512 MB

Device-specific for readers with CODESYS V3 Runtime: TN-UHF-Q…-CDS

Programming CODESYS V3 - 3.5.12
Programming  
languages

IEC 61131-3 (IL, LD, FBD, SFC, ST)

Industrial fieldbuses Profinet, Modbus TCP, Ethernet/IP, TCP/IP
Configuration software UHF DTM for Pactware 5, web-based configuration
Approvals Europe, India, Turkey, North America (USA, Canada, Mexico) China, Korea, Singapore, others on request

Device-specific for readers with Linux: TN-UHF-Q…-LNX

Software components SH, SFTP, HTTP, IBTP, MTXP, DHCP, SNTP, Node.js 6.9.5 (LTS), Python 3.x, programming software C, C++, NodeJS, Python
Approvals Europe, India, Turkey, North America (USA, Canada, Mexico) China, Korea, Singapore, others on request

  Product pictures are linked to further information.

https://www.turck.de/en/product/0000004300012e6f0002003a
https://www.turck.de/en/product/0000004300012de50002003a
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Type TN...Q120L130-H1147 TN...Q175L200-H1147

Electrical data

Power supply voltage 12…24 VDC (power supply via external RFID communication module)
Communication interface RS485, connection to an RFID interface required

RFID

Integrated antenna Yes
Max. output power < 500 mW ERP < 1W ERP
Polarization RHCP (clockwise)
3dB opening angle 110° 90°
Antenna sensitivity Typically -65 dBm Typically -75 dBm

Wireless and protocol standard EPC Global Class 1 Gen 2 v1
Configuration software UHF DTM for Pactware 5.0, web-based configuration (depending on RFID interface, Web 2.0 required)
Approvals Europe, India, Turkey, North America (USA, Canada, Mexico) China, Korea, Russia, Brazil, Australia, New Zealand, 

Singapore, others on request
Mechanical data

Dimensions [mm] 130 x 120 x 60 200 x 175 x 60
Operating temperature -20 °C…+50 °C
Electrical connection Connector, M2, 4-pin
Housing material Aluminum, AL
Material of active face Plastic, ABS
Protection class IP67
Mounting M6 x 8 (2x)

Readers with external communication module

Communication protocols

Profinet
TBEN-S2-2RFID... or TBEN-Lx-4RFID... block modules with integrated RFID interfaceModbus TCP

Ethernet/IP
EtherCat TBEC-LL block module with integrated RFID interface
OPC-UA TBEN-L…-OPC-UA block module

External RFID communication modules

  Product pictures are linked to further information.

https://www.turck.de/en/product/00000041000159e30003003a
https://www.turck.de/en/product/000000080001fbdd0003003a
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Applications

Most components in the automotive 
industry are equipped with tags, both 
from Tier X suppliers and later from OEMs. 
UHF RFID is used due to its long range 
and resulting flexibility. However, classic 
UHF read/write heads are less suitable for 
detecting components in the near field. 
If several components are lying on one 
product carrier, all are recognized, but the 
localization of the components is difficult 
and has to be done via complex algorithms 
in the middleware. This is costly and can 
delay the implementation of the system. 
In the worst case, filtering via software is 
even error-prone..

Up to four different external antennas can 
be connected to the Q300 UHF read/write 
head for detecting tags in the near field. 

In logistics, incoming and outgoing goods 
must be detected shortly before loading or 
unloading the trucks. With UHF-RFID this 
detection is reliable and also possible over 
long distances. So-called gates are set up 
for this purpose, which detect the goods 
on forklifts or other industrial trucks di-
rectly as they pass through.It is helpful to 
work with several antennas so that all tags 
can be reliably captured. Using multiple 
active read/write heads can be costly. The 
fast, alternating on and off switching of 
the various read/write heads is also too de-
manding for many interfaces and prone to 
error at high driving speeds of the forklifts. 

Turck‘s UHF read/write head Q300 allows 
the connection of external passive an-
tennas. The pre-programmable multiplex 

These can also be used for the exclusive 
acquisition of tags in the vicinity of the 
antenna. Since the read/write head recog-
nizes which antenna has read a certain tag, 
the position of components on product 
carriers can also be easily determined.

Position-accurate detection of components in the near field

Tag detection at gates

operation of the read/write head responds 
alternately to the antennas and thus ensu-
res fast recognition of all tags on the pal-
lets. They are reliably detected even when 
the forklift passes quickly and regardless of 
the position and distance of the tags to the 
read/write head. 
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Communication in classical automation 
technology today is characterized by a hier-
archical structure with many 

Q300 – RFID UHF Reader with Ethernet

levels of communication. Ethernet-based 
RFID readers enable direct provision of 
information to higher-level systems - such 

as MES, ERP, cloud or PLC.

Simple integration through middleware functionality 
The high platform variability of the read/write heads is suitable for flexible 
use as middleware for connection to higher-level ERP systems. This enables a 
simple and seamless integration. The Q300 with middleware functionalities 
can filter or preprocess RFID data as required and, depending on the platform 
used, use integrated security protocols and authentification for transmission.



2 x DXP PoE 24 VDC external antennas

near-field
mid-range
long-range

Variety of Interfaces

 ■ Integrated software platforms: Linux, 
Windows CE embedded, OPC-UA or 
CODESYS

 ■ 2 W (ERP) maximum output power
 ■ Switchable antenna polarization
 ■ 4 digital, switchable inputs and outputs
 ■ Connection of up to 4 passive RFID UHF 
antennas

 ■ PoE (Power over Ethernet)
 ■ IP67: robust, industrial design

 ■ 2 × M12, 5-pin, D-coded
 ■ 4 digital channels, configurable as 
 ■ PNP input or 2 A output* 
* requires a separate voltage supply

 ■ PoE for communication and power sup-
ply: 1 × M12, 4-pin, D-coded

 ■ 24 VDC input for the power supply of the 
DXP channels

 ■ Integrated COM interface for Q300...-
LNX/-WIN connection for the UHF DTM

 ■ 4 RP-TNC connectors for passive UHF 
antennas

 ■ Input impedance of the connections:  
50 Ω

Maximum application possibilities due to passive antennas
The most diverse requirements from countless application areas in indust-
ry and logistics can now be realized with a single device. The Q300 can be 
extended with passive antennas for the respective application. For example, 
RFID UHF near-field antennas with a detection range of only a few centimeters 
(similar to HF technology) provide defined reading ranges. UHF-typical appli-
cation problems such as „ overrange „ and „ cross-reads „ are reliably avoided in 
this way. With a suitable antenna, the same device can also be used to identify 
vehicles or reusable containers.



Software Platforms

CODESYS

Integration into PLC systems can be carried 
out without special function blocks. The 
process data transfer takes place cyclically. 
The integrated UHF interface can provide 
the required RFID functionality, and RFID 
data can also be selected depending on 
the application.

Linux

The Q300 read/write heads with Linux are 
specially offered for implementation by 
system integrators.

Windows

The Q300 read/write heads with Windows 
Embedded Compact 2013 are offered 
especially for implementation by system 
integrators..

OPC-UA

OPC-UA stands for „Open Platform Com-
munication Unified Architecture“ and is a 
global, flexible and secure communication 
standard. This standard enables use on 
any platform, regardless of its operating 
system or programming language.

Safe and reliable detection through polarization switching
Switching the polarization (for example from right-handed circular to left-
handed circular) changes the physical characteristics of the electromagnetic 
field. In this way, transponders that were previously in a communication 
gap can also be supplied with energy so that they can be reliably read. This 
increases the security of the data acquisition and increases the reading and 
data collection rate.
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UHF-RFID read/write heads Ident-No. Type designation

100000895 TN-UHF-Q300-EU-CDS (CODESYS Version)

Passive UHF antennas Ident-No. Type designation

100003861 TN-UHF-ANT-Q191-EU, passive UHF RFID antenna, 191 × 191 mm, with robust housing  
for forklift applications

100003862 TN-UHF-ANT-Q260-EU, passive UH RFID antenna, 260 × 260 mm, for gate applications

100003863 TN-UHF-ANT-Q190-EU, passive UHF RFID antenna, 190 × 190 mm

100003864 TN-UHF-ANT-Q140-EU-NA, passive UHF RFID antenna, 140 × 140 mm

Connector for passive UHF antennas Ident-No. Type designation

100004368 T-UHF-CBL-RG213-RPTNC-2-N-M

100004369 T-UHF-CBL-RG213-RPTNC-4-N-M

100004370 T-UHF-CBL-RG213-RPTNC-6-N-M

100004367 T-UHF-CBL-RG213-RPTNC-12-N-M

100004371 T-UHF-CBL-RG58-RPTNC-2-N-M

100004372 T-UHF-CBL-RG58-RPTNC-4-N-M

100004373 T-UHF-CBL-RG58-RPTNC-6-N-M

100004374 T-UHF-CBL-RG58-RPTNC-5-RPTNC

Ethernet connector Ident-No. Type designation

6933004 PSGS4M-RJ45S-4414-1M

I/O connector Ident-No. Type designation

8009560 FSM4-2WAK3-1/1/P00, Y-splitter for DXP

6625608 RKC4.4T-2-RSC4.4T/TXL

Connector – voltage M12 to 7/8" Ident-No. Type designation

UX18415 RKC 4.4T-0.5-RSM 40/S3520

UX18416 RKC 4.4T-2-RSM 40/S3520

UX14184 RKC 4.4T-3-RSM 40/S3520

UX14185 RKC 4.4T-5-RSM 40/S3520

Tag Ident-No. Type designation

7030464 TW860-960-Q27L97-M-B112

100002997 TW860-960-L53-53-F-B44-5KPCS

Lights Ident-No. Type designation

3091210 TL50BLGYR6QPMA-91210 (tower light for direct connection to a DXP)

3020092 K50BLGXXPQ (monochrome, for  Y-splitter)

Types and Features
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BL ident – Modular RFID System for HF/UHF Operation

BL ident is an all-in-one RFID system de-
signed for industrial applications. The RFID 
interfaces connect the read/write heads to 
the networks OPC UA, PROFINET, Ether-
Net/IP, Modbus TCP, TCP/IP, PROFIBUS-DP, 
DeviceNet, CANopen and EtherCAT. The 
fully potted multiprotocol TBEN modules 
with RFID and I/Os are ideally suited for 
direct use in harsh environments with IP67/
IP69K - as is the modular BL67 system with 

Optimized components
BL ident offers many applica-
tion-optimized components, 
such as the high-temperature HF 
or UHF tags for +240 °C, read/
write heads for roller conveyors or 
high-speed applications, as well as 
components for food & beverage 
or the Ex-area.

Long ranges 
BL ident achieves read/write 
ranges of up to one meter in the 
HF range and several meters in 
the UHF range, depending on the 
environmental conditions. The 
tags can be read and written on 
the fly – the FRAM tags up to 1010 
times. With up to 0.5 ms/byte they 
guarantee fast data transfer. 

IP67. This saves users having to set up pro-
tective boxes in the field. Customers use 
Turck’s BL20 modular system for mounting 
on the DIN rail in the control cabinet. The 
programmable variants of the RFID inter-
faces carry out preprocessing and control 
actions directly on the module.
Whether deployed in production control, 
logistics or automation processes: Both 
technologies, interference immune  

HF (13.56 MHz, ISO15693) and long range 
UHF (840…960 MHz, ISO 18000-6C/EPC-
global Class 1 Gen 2) in one identification 
solution, in BL ident® the modular RFID 
system from Turck. 

Tags, read/write heads, connection tech-
nology and interfaces (gateway and RFID 
electronic modules) can be combined to a 
customized BL ident solution and are easily 
integrated in existing system configura-
tions. 

You can choose from extremely fast and  
almost infinitely writable FRAM tags, but 
also from high-temperature versions for 
paint-spray lines. BL ident can be inte-
grated in existing system configurations 
without problems via gateways which are 
available for all standard fieldbus protocols. 
BL ident operates wear-free and contact-
less and is insensitive to dirt, water, oils 
and temperature fluctuations. BL ident is a 
future-proof investment and interoperable, 
thanks to the open and worldwide applied 
standards.



Flexibly connected to the system
BL ident can be connected to 
the control level via the IP20 and 
IP67 rated interfaces, using the 
approved fieldbus standards. 
The TBEN modules support Turck 
multiprotocol and can therefore 
be operated in any of the three 
Ethernet systems EtherNet/IP, 
Modbus TCP and PROFINET.

HF and UHF – parallel operation
Both technologies, interference 
immune HF (13.56 MHz, ISO15693) 
and long range UHF (840…960 
MHz, ISO 18000-6C/EPCglobal 
Class 1 Gen 2) are available in one 
identification solution. HF and 
UHF read/write heads can be con-
nected and operated at the same 
interface. 

Each BL ident system can be customized 
to a tailor-made RFID solution that fits in 
your system. Moreover, it can always be 
extended if required. Under suitable condi-
tions, for example, up to 32 HF read/write 
heads can be connected to one channel. 
Additional sensors and actuators can be 
connected by simply adding further I/O 
modules. 

The product range features components 
for very demanding application conditions. 
For example, environments in which many 
different tags have to be installed, read/
write heads that are protection rated up to 
IP69K and extendible IP20/IP67 interfaces 

(gateways and RFID modules) that are eas-
ily connected to the control environment 
and to matching extension cables.  

Tags

The BL ident system offers the right tag for 
any application – for example, the extreme-
ly small ones (Ø 7.5 mm), devices with 
FRAM memory with up to 8 kByte for high 
speed reading and many writing cycles, 
high-temperature tags for  temperatures 
up to + 240 °C and tags for direct mounting 
on metal or Ex-area approved types. 

Turck also offers customized solutions, 
thanks to the open and worldwide applied 
standards (ISO 15693 und ISO 18000-6C).



BL ident – System Assembly

Future-proof investment
BL ident can be adapted flexibly to 
new system demands. Addition-
ally required read/write units are 
simply added through connection 
of further RFID modules to the 
existing interface. Changing the 
fieldbus is no problem either. 

High availability
The rugged and modular BL ident 
concept extends the service inter-
vals and increases the availability 
of your system. If you wish to 
extend your system, you can plug 
or remove the electronic modules 
and the read/write heads in ongo-
ing operation.SERVICEISO 18000-6C

ISO 18000-6C

Class 1 Gen 2

FDT/DTM

CODESYS
EPCglobal

HF UHF

ISO 15693

RFID



BL ident Applications

Maximum flexibility
As a BL ident user you profit from 
an extensive portfolio of flexibly 
combinable components: We offer 
tags in many different designs as 
well as industry-standard read/
write heads, interfaces, connection 
and fieldbus technology for con-
nection to the available fieldbus.

Fast implementation of projects
BL ident supports you in fast proj-
ect implementation. You can sim-
ulate the air-interface parameters 
of different system constellations. 
This reduces the effort and ex-
penses for planning considerably 
and enables you to implement 
your RFID project much faster.

Integrative identification of all components in car assembly processes 

Owing to Turck’s RFID expertise end-to-end identification in automotive production is 
now possible. Not only the transport systems can be equipped with RFID tags but also 
every car body and single component. The automotive industry thus profits from seam-
less identification and quality assurance. Through the entire production process, including 
also the paint-spray lines, in which the tags are exposed to temperatures of around  
+200 °C, the tag stays firm on the body. The long range BL ident UHF technology enables 
the transfer of product data over several meters, between tag and read/write head, fast 
and reliable.

Long-range UHF technology in logistics

Thanks to the long-range UHF technology, RFID systems can now be applied in many 
more production environments and creates additional cost saving potential. The UHF 
tags are not only applied in industrial core processes such as production lines, but also 
in upstream and downstream processes such as the in intralogistics. A well-known North 
European supermarket chain has equipped its logistics center entirely with the Turck UHF 
technology. As many as 300 RIFD read stations identify pallet types and goods. The Turck 
solution convinced with its high-speed reading rates, fast bulk reading of several tags as 
well as flexible data connectivity and programmability of the handhelds.

Secure identification of tumbler screens in the dust Ex-zone 22

The chemical group WACKER produces among other products dispersible polymer pow-
ders in different granulation for different designated purposes. To ensure correct sieving, 
the mesh width of the tumbler screens should be monitored by an RFID system. The 
choice felt on BL ident because it is not only approved for dust Ex-zone 22 but also the 
right solution for this task. As many as four tumbler screens are equipped with TNLR-Q80 
read/write heads for the Ex-zones 2 and 22 an all screens with TW-R50-Ex tags. In addition, 
Turck has also customized the accompanying function block to the existing Siemens PLC 
PCS7.

Simulation Integration Operation



BL ident Components

Read/write heads

 ■ Fully encapsulated, rugged HF read/write heads, rectangular  
and cylindrical design (M18, M30)

 ■ UHF read/write heads designed for industrial use
 ■ Read/write heads for the Ex-area (ATEX) and food industry  
applications (Wash-Down, IP69K)  

 ■ HF (13.56 MHz) and UHF (840 to 960 MHz) devices
 ■ Read/write ranges, one meter (HF) or several meters (UHF),  
environment dependent

Tags

 ■ EEPROM tags with 128 byte memory, FRAM  
tags of up to 8 kByte for high speeds and nearly  
unlimited write cycles

 ■ High-temperature tags -40…+240 °C,  
environment dependent 

 ■ Tags for autoclaves, for high-pressure  
steam jet cleaning at +121 °C

 ■ Tags for direct mounting on metal
 ■ Open standards, worldwide applicable  
(ISO 15693 und ISO 18000-6C)

 ■ Tags for Ex-area applications 

RFID interface and connectivity

 ■ RFID interfaces connect the read/write heads to the networks 
OPC UA, PROFINET, EtherNet/IP, Modbus TCP, TCP/IP, PROFIB-
US-DP, DeviceNet, CANopen and EtherCAT.

 ■ Compact multiprotocol modules in TBEN-S and TBEN-L or  
BLcompact

 ■ Modular system with BL20 and BL67
 ■ Pre-assembled fieldbus, connection and supply cables
 ■ Cable length to read/write head up to 50 m

Accessories

 ■ Extensive range of accessories for precise and easy mounting of 
read/write heads and tags

 ■ Protective caps and housings for increased protection against 
weld splinters

 ■ Mobile HF and UHF handhelds for reading and writing of mobile 
tags Available with touch screen, Bluetooth, WLAN, barcode 
scanner and application software 

Efficient parameterization
The BL ident system can be param-
eterized using FDT/DTM technol-
ogy via PACTware. Write and read 
commands as well as diagnostic 
functions can also be executed 
without control. With the TBEN 
modules, commands and parame-
ters can be set via the web server.

Easy integration
Integration with PLC systems can 
be implemented without spe-
cial function block. Process data 
transmission is cyclical. Various HF 
and UHF interfaces in the data in-
terface can be selected depending 
on the application and provide the 
necessary RFID functionality. 



Easy System Integration

PLC functionality
Decentralized execution of control 
tasks via CODESYS 3 or Field 
Logic Controller function (FLC) in 
combination with the engineering 
environment ARGEE to relieve the 
control or autarkic use without 
higher-level control. 

1

32

1

32

P1 P2
Bus mode
HF bus mode for operating up to  
32 bus-capable HF read/write 
heads per channel for static appli-
cations.
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Maximum Transparency for the Processes

Whether used in industrial production, logistics or QA processes, 
with the BL ident system from Turck you cover the entire produc-
tion process from start to end. You have the entire manufacturing 
process and all information available on the respective object - no 
matter how rough the application environment is.

The tags are mounted on all products or containers and identify 
intermediate and end production stages during the entire produc-
tion process. 

The read/write heads can be mounted in many ways. They read 
data before or after relevant production processes or at the end of 
the production chain. This provides more transparency and gives 
you the possibility to operate your plant highly efficient and to 
use the gathered data in many ways. The end product is delivered 
together with a detailed QM protocol.


