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RFID-UHF-Reader

This manual applies to the followings RRU4 types:
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M-ARU-ETH-E6 52010198
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This manual applies to the followings ERU types:
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This manual applies to the followings RDR types:

Type: Order number:
RDR-ETH-E4 52010200
RDR-ETH-U4 52010201
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Foreword and general information English

The information in this manual was correct at the time of editorial deadline.
We reserve the right however to make changes at any time and without prior notice.

This document was prepared for specialist personal who install, configure and place in operation the reader.

Copyright notice

The reproduction or distribution of this document or extracts from it in whatever form and by whatever means (electronic or mechanical)
for whatever purpose is permitted only with the prior written permission of Kathrein.

Kathrein accepts no liability for omissions or inaccuracies in this document or in relation to the provision or use of the information
contained in this document. Kathrein reserves the right to change the products described in this document and does not accept any
liability in relation to the application or usage of the products described in this manual.

This document and the information contained in it are proprietary information of Kathrein and should be treated as confidential.
Kathrein provides this document to its customers in connection with contacts of sale for the products described therein. If the person
in possession of this document, being a legal or natural person, is not a contractual sales partner of Kathrein, or Kathrein has not
intended him by other means as the recipient of the document and the information contained therein, the person in possession is hereby
informed that the use of this document is unlawful and a violation of the rights of Kathrein.

Scope

The information contained in this manual is intended for the support of the development process and as development guidance
for the customer. In addition this manual offers supporting information about the standards to be applied at the place of installation
and the relevant safety standards for installation and configuration of the Kathrein reader.

General information

This manual contains information on the installation, configuration, operation and maintenance of the reader. In addition it gives
detailed technical data in order better to familiarise the user with the features of the reader.

In order to ensure a long working life and fault-free operation, this manual should therefore be read carefully and all the instructions
and information contained in it should be complied with.

Further reading on this manual is as ((A)) in section 2.2. further reading or 7th list of references listed.

Warranty

Switching on the AC or DC power supply prior to connecting the LAN cable is considered incorrect installation. Any functional defect
arising as a result is excluded from the warranty/guarantee. Before installing or servicing the reader, the person concerned must
have read the manual and understood its contents. Kathrein accepts no liability if the customer fails to implement the precautions
listed here. In such cases, any claims under the warranty/guarantee are void.

Disposal instruction
Electronic equipment is not classed as household waste and must be disposed of properly in accordance with
Directive 2002/96/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 27 January 2003 on used
I

electrical and electronic equipment.
At the end of its service life, take this device for disposal at a designated public collection point.

Do not put used batteries into your domestic waste; instead take them to a collection point for used batteries!

@ Used batteries are special waste!
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Safety instructions/information English

Key

Indicates a potentially dangerous situation which, if disregarded, can lead to injuries ranging

ion!
A Caution! from minor to severe and/or damage to the unit.

Information intended to make a specific topic easier to understand and/or enable optimal use
of the unit functions.

General safety notes

Supply voltage

Important!

Before starting installation work or replacing the unit, the accompanying manual must be read carefully and its
contents understood.

The detailed information in the data sheets and in this manual must be complied with carefully during installation and
operation of the reader!

The installation team must be properly qualified and familiar with the safety regulations applicable in the country
concerned.

Connection, installation and maintenance work, as well as all other work on the unit, may only be carried out by
properly qualified and trained employees.

The unit may only be used for the purpose intended by the manufacturer.

Unauthorized changes to the unit and the use of spare parts and peripheral devices which are not sold or
recommended by the manufacturer can result in fires, electric shocks and injuries. Such actions therefore result in
exclusion of liability and make the manufacturer’s warranty/guarantee null and void.

The applicable version of the manufacturer’s warranty is that which was valid at the time of purchase. We accept
no liability for unsuitable manual or automatic adjustments made to the unit's parameters and inappropriate use of
the unit.

Repairs may only be undertaken by personnel authorised to perform them. Opening or attempting to repair the
unit makes all guarantee/warranty claims null and void! Improper work on the unit may jeopardise electrical safety.

The manufacturer is not liable for accidents caused by the user opening the unit!

When carrying out work on the unit, the valid safety regulations must be complied with.

Important!

Make sure that the mains cable (power supply cable) is not damaged. If the mains cable is damaged, the device
must not be used. Instead it must be disconnected from the mains and repaired by a qualified technician. Use only
the power supply unit supplied!

Risk of fatal injury due to electric shock!

The device may be operated only at the stated supply voltage (see the rear of the device or external power supply unit)!

If the supply voltage is too high, there is a risk of fire!
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Safety instructions/information English

Ventilation

Important!

Appropriate means are provided to dissipate the heat generated within this equipment. The device must however not be
installed in a cabinet or on shelves with insufficient ventilation. The ventilation slots on the device must not be covered.

There is a risk of fire!

Moisture, direct sunlight, heat, naked flames

Important!

Protect the device from moisture, dripping water and spraying water. The device must not be placed close to sources of
heat, exposed to direct sunlight or operated in a damp environment. The device may not be operated only is moderate
climatic zones. It is unsuitable for use under tropical conditions! Do not place anything which has a naked flame on the
device! "

There is a risk of fire!

Radiated electromagnetic fields

Important!

CE marking for the Kathrein RFID reader with type designation "E6"

Marking for the

This reader is designed “E6” for operation as per EN 302208. When the unit is operated with antennas connected,
the human exposure regulations in accordance with EN 50364 must be complied with. Ensure a minimum clearance
of 20 cm between the antenna and the human body, and comply with the operating instructions for RFID antennas. In
some circumstances, heart pacemakers may suffer interference if wearers are close to the antenna when the unit is
in operation (reader and antenna). In case of doubt, the people affected are requested to contact the manufacturer of
their pacemaker or their doctor.

The reader output power must be reduced as a function of the antenna cable length and the antenna gain.

Kathrein RFID reader with type designation "U6"

The reader with the identifier ,U6" are designed to operate under FCC Part 15 and can be found at the FCC homepage
under grantee code ,WJ9*.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device
may not cause harmful interference, and, (2) This device must accept any interference received including interference
that may cause undesired operation.

Industry Canada

Le présent appareil est conforme aux CNR d‘Industrie Canada applicables aux appareils radio exempts de licence.
L‘exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de brouillage, et (2)
I‘'utilisateur de I‘appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d‘en
compromettre le fonctionnement.

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum
(or lesser) gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users,
the antenna type and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more
than that necessary for successful communication.

This radio transmitter has been approved by Industry Canada to operate with the antenna types listed at page 8 with
the maximum permissible gain and required antenna impedance for each antenna type indicated. Antenna types not
included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited for use
with this device.

Modifications or conversions which are carried out on this unit without the express permission of Kathrein may
invalidate the FCC permit for the operation of this unit.
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Safety instructions/information English

Type Order-No. Shortened designation Gain
WiRa 30° FCC 52010087 Wide Range-Antenna FCC, 902-928 MHz, 30° circular 11dBiC/ 8DBi
WiRa 70° FCC 52010079 Wide Range-Antenna FCC, 902-928 MHz, 70° circular typ. 11dBi
MiRa FCC 52010083 Mid Range-Antenna FCC, 902-928 MHz, 1000° circular 2.5dBi
S-MiRa ETSI/FCC 52010172 Short-Range-Antenna FCC, 865-928 MHz, 100° circular typ -10dBi
U-LoRa ETSI/FCC 52010092 Ultra Low Range-Antenna FCC, 865-928 MHz -30dBi
LoRa FCC 52010085 Low Range-Antenna FCC, 902-928 MHz -15dBi
WiRa-30-linear-FCC | 52010249 Wide Range-Antenna 30° linear FCC, 902-828 MHz, 30° linear typ. 11dBi
WiRa-40-linear-FCC | 52010252 Wide Range-Antenna 40° linear FCC, 902-828 MHz, 40° linear typ. 13dBi
SMSH-30-30ETSI-

FCC-Antennenmodul | 52010219 Smart Shelft-Antenna, 865-928 MHz, non cascadable -7dBi

Note regarding proper installation:

To meet part 15 of the FCC regulations in the United States, the system must be properly installed to guarantee
adherence to the certification regulations according to part 15. The operator and the specialist company which carries
out installation are responsible for ensuring that only certified systems are used in the United States. Use of this
system in any other combination (e.g. several antennas which transmit the same information in the same location)
is expressly prohibited.

Following corresponding tests, it has been ascertained that this unit adheres to the limit values for class B digital
units in accordance with part 15 of the FCC regulations. These limit values are intended to provide private user's
systems with appropriate protection against harmful radio interference. This unit generates and uses energy
in the radio frequency range and is also able to radiate this; if it is not installed and used in accordance with the
regulations, the unit may cause harmful radio communication interference. However, there is no guarantee that
interference will not occur in a specific system. If this unit causes harmful radio or television reception interference,
which can be ascertained by switching the unit on and off, we recommend that the user attempts to rectify this
interference via one or more of the following measures:

- Realign the receive antenna or change its position.
- Increase the distance between the unit and the receiver.
- Plug the unit into a socket in a current circuit other than that to which the receiver is connected.

- Seek advice from the retailer or an experienced radio/television technician.

Warning regarding exposure to RF radiation

Important!

FCC RF Radiation Exposure Statement

This transmitter must not be co-location or operating in conjunction with any other antenna or transmitter.

This equipment complies with FCC RF radiation exposure limits set forth for an uncontrolled environment.

This equipment should be installed and operated with a minimum distance of 20 centimeters between the radiator and
your body.

This equipment complies with IC RSS-102 radiation exposure limits set forth for an uncontrolled environment.
This equipment should be installed and operated with minimum distance 20cm between the radiator & your body.

(o]
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2.2,

Introduction English

The reader

The Kathrein RFID (Radio Frequency Identification) reader RRU4 is a multi-protocol-capable device for reading active
and passive RFID tags in the frequency range from 865 to 868 MHz for Europe type “E6” and 902 to 928 MHz for the
American market type “U6”. As supplied the unit can read and write tags in accordance with the EPC-Gen2 standard.
Additional protocols can be loaded using software updates.

The device has a maximum of four external antenna ports for connection of the transmission/reception antennas for
communication with RFID tags.

For integration into a variety of infrastructures, the device has different communication interfaces depending on the
variant. The power supply is provided by a 4-pin M12 panel connector in A coding.

RFID system

An RFID system consists of the control computer of the actual reader, antennas, antenna connection cables and the
tags. The figure below shows the schematic structure of the system:

\

. | RS232
5 120 RS422/485
8 A—S_’ Ethernet
& N - _

- e |

A
1
1
1

53— 3

By the ETL and ELC
Reader is an industrial
PC with Linux operating
system is integrated.

Figure: continuous operation ETL and ELC RFID system

The tags consist of an antenna and a small chip. The chip is the true carriers of the information,

the EPC number. This number can be identified products or product groups. Alternatively, the EPC can be overwritten
with new information.

To read the tag information, the reader sends an RF carrier by an active antenna and thus supplies the tags in the RF
field with energy.

If the information in one tag should be read, this tag should be first selected (inventoried) from the population of tags.
Upon successful completion of the inventory, the EPC number of each tag can be read and sent to the PC. Additional
information can be attached to the EPC, for example the antenna which read it the time point at which it was read.

Important!

The reader operates using the frequency hopping process, so as to avoid faults and interference between readers.
Within the FCC area this procedure is mandatory. The readers changes its transmission frequency randomly,
with equal distribution across the 52 available channels. Each channel is used for max. 400ms in an interval of 20s.
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Introduction

English

For testing and parameterizing the reader the Demo Software“Reader Start v2”can be used.

The communication between the“Reader Start v2” and the reader is based on the DLL, which includes the commu-
nication protocol ((A)). For specific applications the user can build its own control software based on the reader DLL.

The DLL includes all the relevant commands and functions, which are needed to control the reader

\

RS232
RS422/485
l(J Ethernet

RFID - UHF Gen2 Tag

v

HKATHREIN
SACHSEN GMBH

R

The demo software
Reader Start is included.

Figure: Testing and configuration of the RFID system
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. ’ By the ETL and ELC
—— Reader an industrial PC
with  Linux Operating
System is integrated.

The control software
must be created by

the user.

The user-specific control software can run on ETL reader directly. Thus, a stand-alone operation without permanent

network connection is possible.

Figure: Continuous operation of the ETL and ELC RFID system
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2. Introduction English

2.3. Kathrein RFID Antenna Interface © KRAI
With the new © KRAI product series Kathrein has introduced a revolutionary system.
By using Kathrein © KRAI antennas, reading rates can be increased by 33% compared to simple circular
antennas.

The Kathrein-RFID Antenna Interface © KRAI consists of a digital control bus, which enables connection
between the RFID reader and the RFID antennas in order to allow control and regulation tasks in remote
antennas.

The phase control elements integrated in the © KRAI antennas enable static or dynamic adjustment of
antenna characteristics.

Due to this, four different polarizations can be selected for the new 70° Wide Range antenna (type 52010193
WIRA-70-KRAI-ETSI): RHCP / LHCP/ horizontal linear / vertical linear

One can choose between static polarization and automatic switch-over. As the Kathrein-RFID Antenna In-
terface © KRAI is transmitted over the standard antenna cable, no additional lead or connection is required
to control the new antenna types.

]

J L

;

—

The Kathrein RFID © KRAI system permits the cascading of up to 8 SMSH antennas at a single antenna
port. This allows selective access to up to 32 individual antennas. This allows the reading result to be linked
to the antenna recognition (e.g. antenna 3 (5)) and be output.
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2.4. Wide Range © KRAI antenna

WiRa-70-KRAI antennas cannot be cascaded.

2.5. SMSH © KRAI planar antenna module:

A maximum of 8 SMSH antennas can be cascaded per rea-
der port.

Please ensure that the firmware of your KRAI-capable reader and the reader start configuration software

are release 2.40 or higher.
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2.6. Further reference material

In order to configure the reader correctly and adapt it to the respective application, detailed knowledge of the
EPCGlobal standards of GS1 is necessary ((E)). This standard describes the principle of operation of the interface
between the tag and reader.

The parameters available for the configuration of the reader is available as described in the “configuration manual
Reader” ((B))

The reader is controlled via the Kathrein-Reader protocoll (KBRP). The document “communication protocol” ((A)) in the
current version contains a detailed description of the protocol

~,communication protocol* ((A)) for software developers
,configurational manual reader” ((B)) for commissioning
.installation manual reader ((C)) Setup and installation
"installation manual antenna“ ((D)) Setup and installation
,EPCGlobal standard* ((E)) for software developers
,Putty is SSH and Telnet-Client* ((F)) for software developers

((E)) EPCTM Radio-Frequency Identity Protocols Class-1 Generation-2 UHF RFID in version V1.2.0 :
www.epcglobalinc.org

The versions of the documents must match the software version of the reader. The CD supplied contains the current
documents for the reader firmware supplied.

2.7. Scope of supply

The package includes a CD next to each reader with a parameter, and test software (Reader Start), programming
examples, DLL and operating
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Introduction

Accessories

English

The following accessories are available for the reader (if you have questions about the accessories, please contact

our Sales Office):

- Antennas: For use with UHF-RFID antennas; we recommend the Kathrein antenna types ULoRa, LoRa,
MiRa, WiRa. These antenna types are available for all frequency ranges.The mentioned types of antennas are
available for all frequency ranges and in screwed condition tight IP 65.

- Antenna cable

Order number | Type Connector 1 Connector 2 Lenght (cm)
52010174 R-AC 3 TNC-TNCR LL240 flex, 300
52010175 R-AC 6 TNC-TNCR LL240 flex, 600
TNC TNC Reverse
52010176 R-AC 10 TNC-TNCR LL240 flex,1000
52010177 R-AC 15 TNC-TNCR LL240 flex,1500
52010250 R-AAN-TNC N-Socket TNC (socket) LL440 flex,1500
52010090 R-AC 3 SMA-TNCR SMA (socket) TNC (socket) RG 58, 300
52010208 R-AC 05 SMA-SMA SMA (socket) SMA (socket) RG 58, 50
- Antenna adapter
Order number | Type Product type
52010178 R-AA TNC-N(f-m) Adapter TNC-N (f-m)
52010243 R-AA TNC-SMA (f-m) Adapter SMA (f-m)
- Cable sets (without antenna cable)
Order number | Type for Series Product type
52010125 CK-RRU RS4 RRU4/ARU4 Power supply cable, RS 422/485, GPIO, length 1.5 m
52010126 CK-RRU ETG RRU4/ARU4 Power supply cable, Ethernet interface cable, GPIO-cable,
length 1.5 m
52010189 CK-M-ARU RS M-ARU Combination cable for power supply GPIOs, RS232 interface
length 1.5 m
52010209 CK-M-ARU PoE |M-ARU Combination cable for power supply and PoE interface,
length 1.5 m
52010238 R-CC 10 ETH RRU4/ARU4/ Ethernet Connecting Cable, length 10 m
M-ARU
52010239 R-CC 10 GPIO RRU4/ARU4 GPIO Connecting Cable, length 10 m
52010240 R-CC 10 DC RRU4/ARU4 DC power supply Connecting Cable, length 10 m
52010241 R-CC 10 RS M-ARU Connecting Cable M-ARU, length 10 m
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Introduction

English

- Mounting Accessories

- Montageset und Wand-/Masthalterung

Bestellnummer

Typ

Bestehend aus

52010005

MK-AMB-100-Outdoor

Poll Mount Kit for 30° WiRa antennas

52010128

MK-WPM-100-100-Outdoor

Wall/Pole Mount Kit for WiRa 70 ° an-
ennes and RRU4/ARU4-Readern

52010261

MK-WM-100-100-Indoor

Wall Mount Kit for WiRa 70°antennas and
RRU-, ARU- Reader; Indoor

52010262

MK-WPM-100-100-Outdoor

Wall/Pole Mount Kit for WiRa 40°antennas; Outdoor

- Readers power supply

Order number

Type

Product type

52010179

R-RPA 115-230V/24V

RRU / ARU 230V power supply with safty plug (Lérar);
24V DC power supply with M12 socket 4-pin, A-coded

52010192

R-ERPA 115-230V/24V

ERU 230V power supply
24V DC cable plug connector 2.5 mm

Protective Covers

Order number

Type

Product type

52010127

Protective covers set for the
RRU and ARU reader series

Accessories for RRU4/ARU4 reader with screw caps for
3x antenna input (R-TNC) and 2x digital (M12)

Installation manual Reader
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3.2.

Installation English

Selecting the installation site

When the connections are plugged in, the device satisfies the protection class IP65 (RRU and ARU) and class IP40
(ERU and RDR).

When selecting the installation location, make sure there is sufficient space around it for appropriate dissipation of the heat
generated by the device. Donotinstallit close to external sources of heat. The maximum operating temperature listed in the
data sheet must not be exceeded. The support surface must have a sufficient lead-bearing capacity/strength.

Installing the reader

The device has threaded holes at the rear for attaching the reader. The dimensions of the holes pattern can be
found in the drawing below. For ease of installation a bracket is available as an accessory, which offers the option of
mounting on a mast or wall.

140
100

1= < M.
A A\
ol o +
c~ O
< < [—:

M6 (M6 x 10 screw) M4

‘ Figure: Far side RRU4 with dimensions ‘
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3. Installation English
3.3. Installing the reader ERU
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3.

Installation English
3.4. Installing the reader RDR
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Figure: RDR with dimensions
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English

3. Installation
3.5. Installing the reader M-ARU
63
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Figure: M-ARU with dimensions
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Connections and displays English

Depending of the device variant, the reader has various connection options. The illustration below shows an RRU
and ARU standard reader with all its connection options. Details of the connections and the pin assignments of plugs
and sockets are provided in the following pages.

‘ Figure: General view of the RRU4

Sockets,_from Description
left to right
1 Communication connection: M12 (depending on the device variant)
2 Power supply connection: M12 male, 4-pin, A-coded
3 GPIO connection 1: M12 female, 8-pin, A-coded
4 GPIO connection 2: M12 female, 8-pin, A-coded
5 Antenna connection 1: R-TNC 50 Ohm
6 Antenna connection 2: R-TNC 50 Ohm
7 Antenna connection 3: R-TNC 50 Ohm
8 Antenna connection 4: R-TNC 50 Ohm
Status indicators: 3 coloured LEDs (red, green, orange)
4.1. Power supply

The power supply is arranged as a four-pin round-pin plug with and M12 connection thread in A-coding.

2 1
PIN Allocation ! :
9 1 +24 V DC 11— BN
2 21— WH
| | ! !
. . 3 GND 10— BK
! |

3 4 Allocation of the power cable (Order-No.. 52010125 und 52010126)

Only power supply units with power limitation are approved for operation with the device. This means that the
secondary side of the power supply unit is limited to a power of maximum 100 W.
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4.3.

44,

Connections and displays English

Ethernet connection

This data interface is arranged as a 4-pin M12 socket with D-coding. Only shielded cables may be used.

1 2
T I PIN Allocation
o o 1 TD+
A 2 RD+
o O 3 TD-
4 RD-
4 3

RS422/485 connection

This interface is arranged as a 5-pin M12 socket with A-coding. Only shielded cables may be used.

1 PIN Allocation RS422 Allocation RS485
1 RxD+ RxD/TxD+
2 RxD- RxD/TxD-
3 TxD+
4 TxD-
5 GND GND

5 Zentral-Pin

The interface card of the reader is equipped with a combined RS485/RS422 interface. The changeover between
RS485 and RS422 is performed using the configuration tool. For operation as RS422, the RS485 cables
are connected to RX.

RS232 connection
This interface is also arranged as a 5-pin M12 socket with A-coding. Only shielded cables may be used.

1

PIN Allocation
CTS
RxD
RTS
TxD
GND

A WIN| -

5 Zentral-Pin

Allocation of the serial interface cable (Order-No. 52010125) valid for RS232, RS422/485

“h BN
2 . WH
\

BU

j
T
|
I
|
“-— BK
I
|
|

GY
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4.5. ERU connection

Power supply:

The power supply is designed as a hollow connector 2.5 mm.

PIN Allocation
inner conductor +24 V

outer conductor Masse

Port communication interface:

To communicate with the reader, the ERU Ethernet connection via a standard RJ45 connector can be used.
Alternatively, the reader can ERUs through a standard USB type. B port can be controlled.

Digital inputs and outputs:

The digital inputs and outputs are provided via a fourteen-pin terminal block. The control and evaluation are
provided by the internal software.

PIN Allocation
power supply +

GRIO

Masse
INPUT_O
INPUT_1

INP_COMMON
INPUT_2
INPUT_3

power supply +

Masse
OUTPUT_O
OUTPUT_1

OUTPUT_COMMON
OUTPUT_2
OUTPUT_3

inld|glo|loNlo|aldlw|( N[~

N
SN

4.6. RDR connection

Port communication interface:

To communicate with the RDR reader a Power over Ethernet (PoE) connection via a standard RJ45 connector is used.
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4.7. M-ARU connection

Supply voltage PoE:

2 PIN

Belegung

TD+

RD+

TD-

AW IN| =

RD-

Allocation

2 3 11 PIN

GPIO - OUT3

GPIO - GND

GND

RS 232 - GND

RS 232 — RxD (mit TxD vom PC verbinden)

RS 232 — TxD (mit TxD vom PC verbinden)

+24VDC

GPIO - OUT2

© | o N |l W|IN|—~

GPIO - IN3

-
o

GPIO - OUT1

N
N

GPIO - IN2

N
N

GPIO - IN1
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4.8.

4.8.1.

4.8.2.

4.8.2.1.

4.8.2.2.

4.8.2.3.

UART transmission (RS232, RS422, RS485 or similar)

Bit transmission layer (physical layer)

A full or half-duplex connection such as RS232, RS422 or RS485 is used for the physical layer.

Data link layer

Transmission is in frames and blocks. A block comprises a maximum of 256 frames. A frame comprises a
maximum of 256 bytes, of which a maximum of 250 bytes can be user data. The result is a maximum block size of
64000 bytes of user data.

The data link layer is used to safeguard the data between sender and recipient. The sender receives a response
from the recipient for each frame received. If the sender does not receive a response from the recipient within a
time window of 350 milliseconds after sending a frame, the frame sent is repeated until the error counter signals
the cancellation of the transmission.

Structure of a frame

5ALLSSFF DD ... DD P1 P2

5A: Start code for synchronisation

LL: Number of bytes in the frame not including the start code
SS: Status byte

FF: Frame number

DD: User data

P1: 16-bit checksum low byte

P2: 16-bit checksum high byte

Start code and synchronisation

The start code is used to synchronise the recipient to the sender. It further allows the receiver to synchronise to the
start of a frame when no data have been received for 15 milliseconds.

Status byte

The status byte has the following significance:

50: Data packet
AOQ: Response: “OK”
At: Response: “Memory error” (the receiver was unable to allocate any memory for the data block received)

Aresponse is only 3 bytes long and is not CRC checked.
“OK” response: 5A 02 A0
“Memory error” response: 5A 02 A1

Installation manual Reader Modifications, misprints and errors excepted. 24



Connections and displays English

4.8.2.4.

4.8.2.5.

4.8.2.6.

4.8.3.

4.8.4.

4.8.5.

Frame number

The frame number defines how many more frames there are in this data block. Only the first frame in a data block
can be shorter than 256 bytes. Each additional frame must have a length of 256 bytes (length byte LL is FF).

It is therefore possible to calculate the block size from the first frame number.

For example:

A block with 700 bytes of user data is to be transmitted. For this purpose the block is divided into three frames.

1. frame: 5A CD 50 02 — there now follow 200 bytes of user data — P1 P2

2. frame: 5A FF 50 01 — there now follow 250 bytes of user data — P1 P2

3. frame: 5A FF 50 00 — there now follow 250 bytes of user data — P1 P2

The receiver can use the frame number of the first frame (here 02) and its length byte to calculate the block size

(block size = frame number * 250 bytes + length byte -5) (here in the example: 2 * 250 bytes + 205 bytes - 5 bytes =
700 bytes), and reserve an appropriate amount of memory for the data.

User data
User data are the bytes in a frame that flow into the block transmitted.

Checksum

The checksum is calculated using the polynomial x*16 + x*12 + x5 + 1 with a pre-initialisation of 0x0000 from the
start code to the last user data byte.

Network layer

As the KBRP is a point-to-point protocol, there is no network layer.

Transport layer, session layer, presentation layer

Do not exist.

Application layer

The application layer transmits data blocks from 1 to a maximum of 64000 bytes.
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4.9. LLRP-Protocol

Based on the communication protocol TCP, the Kathrein RFID reader with the Linux
operating system can handle the so called Low Level Reader Protocol (LLRP).

This is a by EPCglobal (http://www.epcglobalinc.org/standards/lIrp) standardized com-
munication interface between RFID reader and a LLRP-enabled application software.
The default port for LLRP is 5084.

This LLRP protocol is roughly divided into the following parts:

. Automatic query of the reader functions by the application software

. Configuration of the reader functions by the application software

. Triggering of read and write operations on the air interface by the application
software

. Transfer of the found tag data to the application software

To start the LLRP application, please use the AppManager of the ReaderStart Sw.
There you can load the LLRP protocol engine with ,Install App“ then start with ,Start

App“.

To test the Kathrein reader with the LLRP protocol you can use the open-source pro-
gramming tool ,Eclipse (IDE)“. With the so called LLRP Commander the Reader can
be controlled and operated.

Eclipse (IDE) and LLRP Commander are not part of the Kathrein RFID SW
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4.10.1.

4.10.2.

4.10.3.

4.11.

Ethernet transmission

When communication to our reader is via Ethernet, a data transmission layer is also used, as for serial communication.

The transmission layer via Ethernet looks much simpler here, because the TCP/IP protocol already provides a
data security layer. All we need to add are the packet start and packet end, since TCP/IP is a streaming protocol.

Frame structure

A frame is structured as follows:
Start + Data block + End

The start consists of 0xAA 0xBB 0x01 0x01, where the first 1 is the data transmit byte and the second 1 a stuff byte.
The end consists of 0xAA OxCC. If the byte OXAA occurs in the KBRP frame, it must be doubled (OxAA — 0xAA 0xAA)

Port

The TCP communication port is the Port 4007.

Example

As an example the frame for “ASyncGetEPCs” is shown. The ID for this command is the “0x0111” which then causes
the frame to appear as follows:

OxAA 0xBB 0x01 0x01 0x11 0x01 OxAA 0xCC

Digital inputs and outputs

The activation and evaluation can be performed using the software ReaderStart v2, with the DLL supplied, or by
access to the reader protocol.

Pin GPIO 1 GPIO 2
1 OUT_CMN OUT_CMN

2 INPUT 4 INPUT 1
3 INP_CMN INP_CMN

4 GND GND
5 uB uB

6 OUTPUT 4 OUTPUT 2
7 OUTPUT 3 OUTPUT 1

8 central pin 8 INPUT 3 INPUT 2
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1 -— WH
!
|

zh i BN
|

3i- GN

4 mm— YE

5 mm— GY
6 = PK
7 - BU

8= RD

The digital inputs and outputs are communicated via two eight-pin sockets in A-coding with M12 connection
threads. The inputs are double isolated from the power supply of the reader and can be operated irrespective of
the polarity of the input signal. For this reason there is a common pin for the inputs (INP_CMN). The connection
variants for the inputs are shown below. Depending on the application, the power to the inputs can be double insulated
from the external power supply to the reader, or not double insulated from it.

RRU4 +UB_extern
INPUT 1 r\
INPUT 1 N
P — (%?
o INPUT 2 |
INPUT 2 N GEL
P —
K
o INPUT 3 |
INPUT 3 N
P E%)
K
| » | INPUT 4 |
INPUT 4 N GEL
P —
K
| *T INP_CMN
GND_extern

Figure: Inputs double insulated
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RRU4
+UB
N
INPUT 1 |
INPUT 1 N
-~
* INPUT 2 |
INPUT 2 N
' INPUT 3 |
INPUT 3 N
¥l INPUT4 |
INPUT 4 N
- S%>
o INP_CMN
GND

The outputs are also double insulated from the power supply to the reader and have a common pin (OUT_CMN).
If the double insulation is not required, the power supply can also be taken directly from the reader.

Please note that the load per channel is limited to a maximum of 0.5 A, and the total load across all the channels
must not exceed 1.5 A. The inputs and outputs are designed for a maximum voltage of 30 V DC. Further information
can be found in the data sheet for the reader.
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The connection examples for the outputs are shown in the next illustrations.

English

RRU4 +UB_extern
N
OUTPUT 1(%
OUTPUT 1 x /
— > 2y
@’ | outpuT2 ®
OUTPUT 2 @, /
—>
\—4. OUTPUT 3
OUTPUT 3 x /
—>
@ \—0 OUTPUT 4
OUTPUT 4 /
—> OUT_CMN
‘ — GND_extern
Figure: Outputs double insulated
RRU4
+UB
OUTPUT 1
OUTPUT 1 e/ (X)
—()
OUTPUT 2 ®
OUTPUT 2 ) (X)
«
—
S OUTPUT 3
OUTPUT 3 2 /
—>(1
\—0 OUTPUT 4
OUTPUT 4 2y /
—>® OUT_CMN
|l -
GND

‘ Figure: Outputs not double insulated

Installation manual Reader

Modifications, misprints and errors excepted.

30




Connections and displays English

Antenna Connection

For the connection to the RFID antennas, the reader has four antenna connections that are of reverse
TNC design. Please only use the cable from the accessories or equivalent cable for this connection.

4.13.

4.14.

Please only use cable suitable for the impedance (50 Ohm), as otherwise the performance of the reader will be
severely limited by the mismatch. If the mismatch is large, the reader may indicate a fault.

LED

The reader has a 2-colour LED for the indication of the operating state. The table below shows the colours used
and the related operating state.

Red Green Operating state

X flashes approx. every 8 seconds Error during initialisation

X X Unit is booting

Flashes approx. every 8 seconds X Normal operation with heartbeat

Table: Indication of the operating states by the LED

The reader has also ARU4 the antenna dome 4 LEDs. (Red / green / red / green) that can be controlled via software

Buzzer

Furthermore the reader is also fitted with a buzzer which, in addition to the LED, indicates successful booting
(1 x short) or an error (2 x long).
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Software English

For test purposes the reader can be operated using the demo software supplied. This software provides all the
necessary functionality of the reader for a test in a real environment. As an aid to configuration, various basic
settings for application scenarios are provided.

The current version of the Reader Start can be found on our website under ,Software & Downloads".

As well as this documentation, the following documents and programs can be found on the CD supplied:
- data sheet for the reader

- specification of the protocol for communication by the reader with a receiver

- catalogue of the RFID products currently available

- API DLLs for the simplified activation of the reader with Borland and Visual Studio together with some simple
programming examples

- set-up program for the Kathrein reader start demo
- .Net Framework 4

- C++ 2008 redistributable
System requirements

To ensure correct operation using the software on your PC/laptop, your PC/laptop should meet the following
minimum requirements:

Processor: X86 compatible

Memory: 512 MB RAM

Operating system: Windows XP (SP3), Vista (SP1), Windows 7 or higher
free hard disk memory for:

32-bit operating system 850 MB (including Microsoft .Net Framework 4)
64-bit operating system 2 GB (including Microsoft .Net Framework 4)
Installation

The demo software is installed by running KathreinRFIDDemoSetup.exe from the CD-ROM supplied. During
the installation a check is made whether the necessary preconditions for the installation are satisfied. This
means that a check is made whether all the dependencies such as the necessary Windows Service Packs, the
.NET Framework in the respective version together with the C++ redistributables are installed. If this is the case,
during this process the demo software and the DLL for controlling the reader are installed.

After the start of the set-up, you can change the language used during the installation in the window that now opens.
Confirm your selection by clicking on the OK button.

The presentation of the setup window depends on the operating system.
The following pictures show the state to install with software version 2.20. All subsequent versions are also installed.
Please follow the instructions on the screen.

Setup-Sprache auswahlen u o e e S =

Willkommen zum ReaderStart v2
(2.20.00.1088) Setup-Assistenten

Wahlen Sie die Sprache aus, die wihrend der ) »
. Dieser Assistent wird jetzt ReaderStart v2 (2.20.00. 1038) auf
Installation bernutzt werden soll: rrem Computer nstaleren.

Sie sollten alle anderen Anwendungen beenden, bevor Sie mit
dem Setup fortfahren,

"Weiter” zum Fortfahren, "Abbrechen” zum Verlassen.

[Deutsch v] |

[ Ok ] [ Abbrechen ]

KATHREIN
SACHSEN GMBH

0]
d

Figure: Installation Language Figure: Welcome screen with software version
The splash screen is now appearing again information Clicking on the Next button takes you to the license
about the exact state of the versionReader Start software. agreement. Pleasereadthisthrough carefully;ifyoudo
This information can later be retrieved via the drop-down not accept the terms of the agreement you must
menu in the menu bar info. decline to acceptit. The installation is then terminated
at this point.
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B scup - Rencerstort 2 22000 1060 S| =it

Lizenzvereinbarung
Lesen Sie bitte folgende, wichtige Informationen bevor Sie fortfahren.

Lesen Sie bitte die folgenden Lizenzvereinbarungen. Benutzen Sie bei Bedarf die
Bildlaufleiste oder dricken Sie die "Bild Ab™Taste.

END USER LICENSE AGREEMENT
(EULA)

=k

KATHREIN Sachsen GmbH, Lindenstrasse 3, 09241
Muehlau (hereinafter referenced as *“KATHREIN") agrees to
grant to Customer, and Customer accepts, a license to the
ilantifiad | irencad Safhware tn the tarme and canditinne nf
(@ Ich akzeptiere die Vereinbarung

(7) Ich lehne die Vereinbarung ab

[ < Zurick “ Weiter = | [ Abbrechen ]

‘ Figure: Confirmation of the license agreement ‘

If you have accepted the license agreement, press the Next button, following which you can select the target folder in
which to install the software. Don't forget to select the target drive also.

B Setup - ReaderStart v2 (2.20.00.1 P s

Ziel-Ordner wshlen
‘Wohin soll ReaderStart v2 (2.20.00. 1088) installiert werden?

Das Setup wird ReaderStart v2 {2, 20.00. 1088) in den folgenden Crdner
installieren.

Klicken Sie auf "Weiter”, um fortzufahren. Klicken Sie auf "Durchsuchen®, falls Sie einen
anderen Ordner auswahlen machten.

rogram Files (x36)WATHREIN Sachsen GmbH\ReaderStart v2)

Mindestens 4.0 MB freier Speicherplatz ist erforderlich.

[ < Zuriick ]l Weiter > I [ Abbrechen ]

Figure: Selection of the installation folder

In the next screen you can customise the folder in the Windows start menu. Here, as in the previous windows,
you are offered the standard settings.

Startmenii-Ordner auswahlen
Wo soll das Setup die Programm-Verknipfungen erstellen?

Das Setup wird die Programm-Verknipfungen im folgenden Startmeni-Ordner
u erstellen.

Klicken Sie auf "Weiter”, um fortzufahren. Klicken Sie auf "Durchsuchen”, falls Sie einen
anderen Ordner auswahlen méchten,

ATHREIN Sachsen GmbH'ReaderStart v2

[ < Zuriick “ Weiter > | [ Abbrechen ]

\ Figure: Selection of the folder in the start menu \
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In the following window you can specify whether you wish an icon to be included in the Windows Quick Launch
and/or on the Desktop. The default is to generate no icons.

B Setup - ReaderStart v2 (2.20.00.1 o S

Zusstzliche Aufgaben auswihlen
Welche zusatzlichen Aufgaben sollen ausgefihrt werden?

Wahlen Sie die zusatzlichen Aufgaben aus, die das Setup wahrend der Installation von
ReaderStart w2 (2.20.00.1088) ausfihren soll, und kicken Sie danach auf "Weiter®,

Zusatzliche Symbole:
Desktop-Symbol erstellen

’ < Zuriick ]l Weiter = | ’kbbredﬂen ]

Figure: Selecting installation tasks ‘

Finally a summary of all the installation tasks is shown. Click on the Install button to start the
installation. If during the installation procedure a request is made to restart the computer, please do so.

Installation durchfiihren
Das Setup ist jetzt bereit, ReaderStart v2 (2. 20.00. 1088) auf Threm Computer

zu installieren.

Klicken Sie auf "Installieren”, um mit der Installation zu beginnen, oder auf "Zuriick”,
um Thre Einstellungen zu dberprifen oder zu dndern.

Ziel-Ordner: .
C:\Program Files (x88)WATHREIM Sachsen GmbH\ReaderStart v2

Startmeni-Ordner:
KATHREIM Sachsen GmbH\ReaderStart v2

Zusatzliche Aufgaben:
Zusatzliche Symbole:
Desktop-Symbol erstellen

[ < Zurlick ]i Installieren ] [ Abbrechen ]

Figure: Summary of the installation tasks ‘
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Successful completion of the installation is shown in the following window. If you do not wish to start using the
software straight away, please uncheck the Launch ReaderStart v2, box, otherwise the program will start immediately
once you click on Finish

Ll E
B Sctup - ReaderStart v2 (2.20.00.1 [ )

Beenden des ReaderStart v2
(2.20.00.1088) Setup-Assistenten

Das Setup hat die Installation von ReaderStart v2
(2.20.00.1088) auf Threm Computer abgeschlossen. Die
Anwendung kann Ober die installierten
Programm-Verkniipfungen gestartet werden.

Klicken Sie auf "Fertigstellen”, um das Setup zu beenden.

ReaderStart v2 starten

SACHSEN GMBH

KATHREIN

e

Fertigstellen

| -

‘ Figure: Completing the installation
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5.3. Operation

In the following section, the Reader’s launch software for the Kathrein RFID reader is described.

5.3.1. User interface for ReaderStart v2

The program is started by ReaderStart v2.exe. The splash screen is displayed until all the necessary DLLs have
been loaded in the background. After this the user interface shown below appears. This consists essentially
of the menu bar, the tabs together with the status field.

The insertion of of the tab (,App Manager) is then only when the reader hardware supports it.

¥ Readerstartya T e O A — = — ElE =]
Datei  Gptionen  Info
K ion | Anwendung | Basis-Lesefunktionen | Basis-Sc ionen | GPIG-Funktionen | Ex i 1] B i 2 | Teste Gen2-Funktionen |
COM use Ethemet =l
Part; comz Reader-Nummer: TP-Adresse: 19216801
Baudrate: 9600 bps Name: UHF-RFID-Dev
Flusssteuerung: Keine
~) 10-Kar iguration [10-Karten neu einlesen
10-Kartentyp Erkannter 10-Kartentyp
10-Kartentyp andern: 10-Kartentyp: Ethernet (01.03.00 Build: 0032)
Part-Einstellungen
Name: UHF-RFID-Dev
IP-Adresse: 19216801
Subnetzmaske: 255.255.255.0
Gateway: 0.0.00 B
Keep-alive-Zeit: 2000 ms
DHCP: ] -

14:18:15: Info: GetSWVersion: Erfolgreich

:15: Info: GetDeviceTypeNmbr: Erfolgreich

:15: Info: GetDeviceSerialNmbr: Erfolgreich
nfo: GetHWVersion: Erfolgreich

14:18:15: Info: Module gefunden: 2

Functions that are unavailable are greyed out in the program.

The settings and controls for the reader are divided into individual functional groups under different tabs.
The individual sheets can be selected using the tabs. The sequence of the tabs can be changed as required by
“drag and drop”.

All status messages from the reader and the program are shown in the status field, and if desired logged. 3 message
types are defined:

* Info - shows which action was just performed
» Warning - indicates possible problems in the structure and configuration
* Error - indicates that the desired action could not be executed

Every message is provided with a time stamp which is placed in the status field which always lies above the
information itself.
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The status field has a context menu which allows deactivation of warnings, information and errors in the status field. Messages that
have expired can be deleted in this menu.

5.3.3.

5.3.3.1.

Menu bar

The menu bar allows the program to be customised to your own requirements. These include for example:
language settings, layout, status messages and calling up the program information. It consists of the items: file,
options and info.

File
There are a wide variety of parameters available for configuring the RF front end. A complete setting can be saved

as a parameter set in the menu item file as an XML file, and later reloaded.

Under the item Save Reader Configuration to File, a dialogue opens which displays all the available parameter sets
(0 - 7). The selection can be changed by setting the check. Furthermore each parameter set can be described briefly.
Selecting Save opens a further dialogue in which a respective save location and a file name must be selected or input,
in order to successfully save the file. The progress of the save operation is shown by a progress bar.

Welcher Parametersatz soll gespeichert werden?
Parametersatz Kemmentar

Parametersatz 0 Testumgebung 1

D Parametersatz 1

[T Parametersatz 2

Parametersatz 3 | Personenerfassung
[T Parametersatz 4
[C] Parametersatz 5
[T] Parametersatz 6
["] Parametersatz 7

Fortschritt:

Status:

’ Speichern SchlieBen

‘ Figure: Saving the configuration in a file ‘

Reloading the settings starts with the selection of the parameter file. In the dialogue which opens, all available parameter
sets are displayed. The assignment of them to the individual save locations can be reassigned here. For this purpose
the desired parameter set on the reader can be selected in the drop-down menu. Selection of the item None means
this parameter set is not loaded into the reader. In the default setting a 1:1 assignment applies. Pressing the Assign
parameter sets 1:1 button resets all the changes in the assignment to the default. Pressing the Delete assignment
button deletes all assignments of the saved parameter sets to those in the reader. In the drop-down menu this is
indicated by None.
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B Lade Reade--Konfiguration aus Date [ x

Firmmwarcwersicn in Catci 2.20.00 Build: 8372
Firmmearcwersicn im Roadzr 220,00 Builld: 8372
Wielrhimr Parar-afersets 500l 1 =lader werd=ns

Pa armslersals S

Faranm zrsale 0 Tew lummigesdimg 1
Barcime zreale 2

Baranm =raale 2

Faranm zraale 3 Parsumme e lseurg
=armme-mreatr 4

armmemreatr B

armme-mrsaty b

Farmme-mraatr F

Lrhlislien

‘ Figure: Loading a configuration from the file ‘

5.3.2.2. Options

The Options are divided into two groups. One part offers the facility to change or reset some properties
of the program. The second part permits the reader to be provided with new firmware and to change its system time.

The first group includes changing the language, selection of the warnings that are displayed, resetting the layout
and deletion of the status messages in the status field. The language used in the program set to the desired
language by clicking on Language Selection in the menu item. The currently selected language is shown
by a check; if a computer restart is necessary in order to load the change, the program will indicate this.

ReaderStart v2

Datei | Optionen | Info

Komn Sprachauswahl 3 English (United States) \en | Tects Gan2-

Losche Statusmeldungen ¥ Deutsch (Deutschland)

Warnungen frangais (France)

Layout zurdcksetzen

Firmwareaktualisierung

Datum- und Uhrzeiteinstellungen

Figure: Changing the language ‘
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Under the item Warnungen (Warnings), the confirmation queries for the actions Describe, Block or Deactivate the
tags in the field are activated or deactivated.

Changing the memory content of the tags can render them unusable.

Datei | Optionen | Info

Komn Sprachauswahl ¥ lasis-Schreibfunktionen | GPIC-Funktionen | Teste Gen2-Funktionen | Experteneinstellungen 1 | Expert

Lgsche Statusmeldungen

Lesungen Zyk

Wamungen * | v Zeige Warnung bei Schreiben von Daten auf alle Tags im Antennenfeld

Layout zuricksetzen v Zeige Warnung bei Sperrung aller Tags im Antennenfeld

v Zeige Warnung bei Deaktivierung aller Tags im Antennenfeld

Firmwareaktualisisrung

Datum- und Uhrzeiteinstellungen

Figure: Setting the warnings

If it is desired to recreate the original layout of the program in respect of window size and sequence
of tabs, this can be achieved by means of the Reset layout menu item.

The Firmware Update item permits the update of the reader firmware. The window that opens shows the version
currently mounted in the reader. After selection of a firmware file, this version is shown in the next line. Pressing the
Update button starts the procedure. The progress is shown in the Update progress line in a bar. After a successful
update the reader must be restarted, either by pressing the Restart button or by switching the power supply off and on
again.

B Firmwareaktualisierun

Firmwareversion im Reader: 2.20.00 Build: 8372

Firmwareversion in Datei: 2.20,00 Build: 8372
Pfad zur Update-Datei: INRFID-Technik\Produkt - EntwicklungenhRRU 4 Plattform\i + E]

Fortschritt: | |

Status:

[ MNeustart ] [ SchlieBen ]

‘ Figure: Updating the firmware ‘

The reader has an integral clock, which can deliver the time stamp for a tag operation. This clock is set using the Date and
time settings in the menu. When this menu item is opened, it automatically reads the current date and time from the reader
and compares this with the date and time from the host computer. The date and time of the host computer can now be
loaded to the reader by pressing the Set system date and time on Reader button. There is also the facility to set the reader
date and time manually and load it to the reader. This is done by entering the desired date and time on the reader side and
pressing the Set adjusted system date and time on Reader button. The status line indicates which action was just executed
and whether the action was successful.

Reader

Datum:  20.01.2013 Datumn: | 29.01.2013 |

Zeit: 14 1 33 » 29 Zeit: 14 033 v 22

[Seize System-Datum und -Uhrzeit auf Readerl [Seize eingestelltes Datum und Uhrzeit auf Readerl

’ Lese Datum und Uhrzeit von Reader l [ SchlieBen l

Status: GetTime: Erfolgreich

‘ Figure: Setting the date and time ‘
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Software English

5.3.2.3. Info

This item on the menu bar allows information about the reader start software and the reader to be interrogated.
The version issue of the PC software can be interrogated under the first item.

ACHSEN GM

ReaderStart v2

rersion: 220U0C10E3

Heode-DllLothebell: 22000000101
Copyrrghl: 2 3009 - 3012 KATHREIR Seatbisen Grikk

14

Figure: About reader start v2

The second item automatically reads the license key. The key plays back various factory-set parameters of the reader.
In certain cases it may be necessary to send this key to Kathrein (rfid@kathrein.de). The window that opens allows the
key to be copied to the clipboard.
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|| Lzenaschlussel
wikSy-B##AT-eTLeC-BWiwch-#SgcF-vDIvu-GaR6Z-VoSKZ-MiP2y
Eigenschaften
Anzahl der Antennen
Leistung > 100 m
Leistung > 500 mW
Europa

FcC

Spezial

China

Thailand

Brasilien

Stdkorea

Peru

CAAXAXXAXX LS -

Firmwareaktualisierung

| In Zuwisc kopieren Il SchlieBen ]

Figure: Displaying the license key ‘

The third item supplies detailed information about the software and hardware versions of the reader. The firmware is
specified with version number and build number. The hardware issue is divided into CPU module, PA module and the
various 1/0 modules. The information about the /0O modules are stated in the format Insert position : module type .

,
o D ==

Firmwareversion: 2.20.00 Build: 8372

Seriennummer: G104774769

CPU-Modul: 136B306-400

PA-Modul: 136B310-A00

1C-Madule: Kartennummer IO-Madul ID Firmwareversion
o Ehemet 0x14  01.03.00 Build: 0032
1 GPIC 0x0D

[ SchiieBen |

Figure: Interrogating information about the reader ‘

The Error status item reads the error status of the reader and shows all errors that are still outstanding in the status field.
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