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Legal information

Waming notice system

This manual contains notices you have to observe in orderto ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted inthe ranual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol These notices shown below are
graded according tothe degree of danger.

indicates that death or severe personal injury will result if proper precautions are not taken.

AvisrninG

indicates that death or severe personal injury may result if proper precautions are nottaken.

Acaumion

indicates that minor personal injury can result if proper precautions are not taken.

MOTICE

indicates that property darmage can result f proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert syrmbol may also include a warning relating to
property darmage.

Cualified Personnel

The product'systern described in this docurnentation may be operated only by personnel qualified for the specific
task in accordance with the relevant docurmentation, in paricular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these productsisysterns.

Proper use of Siemens products

Trademarks

Meote the following:

BAwWARNNG

Siemens products may only be used for the applications described in the catalog and in the relevant technical
docurnentation. If products and components from other manufacturers are used, these must be recommended
or approwed by Siemens. Propertranspor, storage, installation, assembly, commissioning, operation and
rmaintenance are required to ensure thatthe products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be ocbserved.

All names identified by ® are registered tradermarks of Siemens AG. The remaining tradermarks in this publication
may be trademarks whose use by third parties for their own purposes could viclate the rights of the owner.

Lisclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannct be precluded entirely, we cannot guarantee full consistency. However, the
inforrnation in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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fnfradirefion

1.2 Abbreviations and naming conventions

History
Currently released versions of the SIMATIC RFS00 system manual:

Edition Coomment

11/2008 First edition

102018 Approval forthe readers RFES0OR, RFE80R, and RFE35R
122015 Mew antennas RFES0A and RF&80A

102016 Revision of the transponder sections

022018 Expansion of the documentation by the following:

* RF&18A antenna
* RFE48T, RFE22T transponders

112018 Expansion of the documentation by the following:
= Reader SIMATIC RF&15R

02019 Expansion of the documentation by the following:
= Reader SIMATIC RF&10R
* Transponder RFE30L

Declaration of conformity

The EC declaration of confomity and the corresponding documentation are made available
toauthontes in accordance with EC directives. Your sales repressntative can provide these
on reguest,

Observance of installation guidslines

The installation guidelines and safety instructons given in this documentation must be
followed dunng commissoning and operation.

1.2 Abbreviations and naming conventions

Abbreviations and naming conventions

The following temafabbreviations are used synonymously in this documeant:

Reader Writaread device (SLGE)
Transponder, tag Cata camier, mobile data storage, (MDS)
Communications module [CM) Intarface module (ASM)

SIMATIC RFE0Q
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Safety Information 2

2.1

SIMATIC RFE0OQ

(General safety instructions

Mote
Heead the safety notices

Please cbsarnve the safety instructions on the back cover of this documentation.

SIMATIC RFID products comply with the salient safety specificat ons to VOE/DIN, IEC, EN,
UL and CSA. Ifyou have questions about the admissbility of he installation in the
designated emvironment, please contact your service representative.

AWARNING

Safety axtra low voltage

The equipmentis designed for operaton with Safety Extra-Low Voltage (SELV) by a
Limited Power Source (LPS). (This dossnot apply 1o 100V 240V davices)

This means that only safety-axtra low voltage (SELV ) with a limited power source (LPS)
complying with IEC 60850-1 fEN 60950-1 / VDE 0805-1 may be connected to the power
supply teminals or the powear supply unit for the equipment power supply must comply with
MEC Class 2, according to the Natonal Electrical Code (1) (ANS| F NFPA 70).

Thera isan additional requirement if devices are operatad with a redundant powear supply:

If the equipmentis connacted to a redundant power supply (two separate power supplies),
both must meet thase requirements.

A aRNNG

Opening the device

L' not open the device when enargized.

MOTICE

Alterations not permitted
Alterations to the devices are not permittad.

Failure to obsenve this requirement shall constitute a revocation of the radio equipment

approval, CE approval and manufacturer's warranty.

System Manual, 062013, J31069-D00171-U001 4227615 15



Safely farmation

2.1 General safely insfrnichions

Opearating tempearatura

A caumion

Increased tamperatures on the lower casing

Mote that the lower casing of the readers is made of metal. This means that tamperaturas
can ocour on the lower casing that arg higher than the maxkimum permitted cperating
ternperature.

A caumion

Conot exposs the readers to direct sunlight

Mote that the readers must notbe exposed 1o dirgct sunlight. Dirgct sunlight can lead to the
maximum permitted operating temperaturs being exceeded,

Owarvoltage protaction

Repairs

16

MOTICE

Protaction of the extemal 24 VDO voltage supply

Ifthe module is supplied via extensive 24V supply lines or netwaorks, interference by strong
electromagnetic pulses on the supply lines is possible, &.g. from lightning or the switching
cof large loads.

The connector for the 24 VDO axternal power supply is not protected against strong

electromagnetic pulses. Make sure that any cables liable tolightning stikes are fitted with
slitable cvenvoltage protection.

A aRNNG

Repairs only by autonzed qualified personngl

Repairs may only be camied out by authonzed qualified personnel. Unauthorized opening of
and impropear repairs to the device may result in substantial damage to equipment or risk of
parsonal injury to the user.

SIMATIC RFE0Q
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Safely farmation

2.1 General safely insfrnichions

Systam expansion

Only install system expansion devicas designed for this device. |fyou install other upgrades,
you may damage the system or violate the safety requirements and regulations for radio
fraquency interference supprassion. Contact your technical custom er service or whare you
purchased your device to find out which system expansions are suitable for installation.

Mcite
Wamanty conditions

Ifyou cause system defects by improperly installing or exchanging system expansion
devicas, the warranty becomes vad.

Sacurity information

15

Slamens pravides products and solutions with industnal security functions that support the
gacure operation of plants, systems, machines and networks.

In order to protect plants, systams, machines and networks against cyber threats, itis
nacassary toimplement — and continuously maintain — a holistic, state-ofthe-art industrial
sacurty concept. Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventng unautonzed access to thair plants, systams,
machings and networks. Such systems, machines and componants should only be
connected to an entarprse natwork or the intemetifand to the extent such a connection is
necaessary and only when appropriate security measuras (2.g. firewalls andfor network
sagmentation) are in place.

For additional information on industrial secunty measures that may be implemeanted, please
visit
Link: (hitpo/iweany. sismens.com/industialsscurity)

Slemens’ products and sdutions undergo continuous development to maks them more
gacure. Siemens strongly recommends that product updates are applied as soon as they are
available and that the latest product versions are used. Use of product versions that are no
longer supported, and failure to apply the latest updates may increase customers” exposure
to cyber threats.

To stay informed about product updates, subscrbe to the Siemens Industrial Security RSS
Feed under
Link: (hitpo/iweany. sismens.com/industialsscurity)

SIMATIC RFE0Q
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Safely Informafion

2.2

2.2 Safely instruchions for fiird-pary anfennas as well as for modificafions fo the RFE00 sysfem

Safety insfructions for third-party antennas as well as for
modifications to the RF600 system

Always observe the following general safety instructions before selacting a component from
a different vendor,

The manufacturer accepts no responsibility for functonal suitability or legal implications for
the installation of third-party components.

Mote
Alterations not permitted
Alterations to the devices are not permitted. If thisis not adherad to, the radio approvals, the

relevant country approvals (e.g. CE or FCC) and the manufacturer's guarantes are
invalidated.

Modifications to the SIMATIC RFE00 systam

SIMATIC RFE0OQ

MOTICE
Camage to the systam

Ifyou install unsuitable or unapproved extensions, you may damage the system of vidate
the safety requirements and regulatons for radio fraquency interference supprassion.
Contact your technical customear service orwhere you purchased your device to find out
which system expansions are suitable for installation,

MOTICE

Loss of wamanty

If you cause defects on the SIMATIC RFGO0 system by improperly installing or exchanging
gystam expansions, the wamanty becomeas void.

Mote

Loss of validity for type tests and certificates

SIMATIC RFID products comply with the salient safety specificat ons to VOE/DIN, IEC, EN,
UL and C5A. When using RFID components that do not belong to the RFE00 range of

products, all type tests as well as all certificates relevant to the RFB00, such as CE, FCC,
LIL, TSA are invalidated,

System Manual, 062013, J31069-D00171-U001 4227615 19
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2.3 Safely distance fo fransmitfer anfenna

Mcite
|User responsibility for modified product
As a user of he modified product, you accept responsibility for use of the complete RFID

product comprsing both SIMATIC RFG00 components and third-party RFID componants.
This particularly applies to modification or replacemeant of

Antennas

Antenna cables

readers

P ower supply units with connection cables

2.3 Safety distance to transmitter antenna

231 Safety distance between fransmitter antenna and parsonnel

Limits

20

For antenna configurations where it is possible to be brefly or constanty within e
transmission range of the antennas, asin loading ramps, for exampls, minimum distancas
must be maintained.

The ICRKP {International Commission of Radiological Protection) has worked out limit values
for human exposure to HF fields that are also recommended by the ICNIRP (International
Commission of Non lonizing Radidogical Protecton). In German legislation on emissions
(since 1987), the following limit values apply. These can vary according to freguency:

Frequency f [MHZ Electrical field strength E [v/m] Magnetic field strength H [Afm]
10- 400 275 0073

400 - 2.000 1.376 nfi2 00037 = f1i2

2.000 - 300.000 &1 016

The limit values for the 800 MHz reader antenna alternating field are thus:
Electical fisld strength: E = 41.25 W/m
Magnetic fisld strength: H=0.111 A'm
HF power density: E x H = 4.57 Wim®

SIMATIC RFE0Q
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Safely Informafion

SIMATIC RFE0OQ

2.3 Safely distance fo fransmiffer anfenna

The honzontal ling at 41.25 Vim marks the "safety limit valua".

Distance totransmitter antenna [m] Feld strength [W/m] % of limit wvalue
1 10.9 25
& 22 8.3

If the transmit power is sat lower than the highast pamitted value (4 W EIRP), the "safety
distance" reduces comespondngly.

The values for this are as foll ows:

Fadiated power EIRFP [W] Safety distance to transmitter antenna [m]
4.0 025
<25 =0.20

Generally a safety distance of at least 0.2 m should be maintainad.

Mote
Reduced maximum radiated power with RFG00 readers

SIMATIC RF610R and RF615R (FCC) readers have a maximum transmit power of 400 miy.
The radiated power depends on the antenna cable and the antenna used, but must not
axcead 2 W ERP.

The SIMATIC RF650R (FCC) reader has a maximum transmit power of 1 W, The radiated
power therefore depends on the antenna cable and the antenna usad, but must not excead
4 W EIRP.

The SIMATIC RF630R (FCC) reader has a maximum transmit power of 2¥W. The radiated
power therefore depends on the antenna cable and the antenna usad, but must not excead
4 W EIRP.

The SIMATIC RFE635R (CC) reader has a maximum transmit power of 2 W This means that
the safety distance is at least 0.12 m.

When using Siemens products and with suitable confguration via the WEM, the high limits
cannot be exceaded.
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2.3 Safely distance fo fransmitfer anfenna

SIMATIC RFE0Q
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System averview of SIMATIC RFE00

3.1 Application areas of RFG00

of the company (busingss administration control). MES sclutions are used, for example,
for defining and performing production processes.

3.1 Application areas of RF600

RFID (radio frequency identificaion) pemits continuous identification, tracking and
documentation of all deliverad, stocked and shipped goods in the incoming goods,
warghouss, producton, production logistics and distribution departnents. A small data
meadium - referrad to as SmartLabel, transponder or tag - is attached o every item, package
or pallet, and containg all important information. The data medium receivas the power it
requires via an antenna which is also ussed for data ransmission,

SIMATIC RFE0Q
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System averview of SIMATIC RFE00

3.3 Feaftures

3.3 Features

The RFE00 identification systam has the fdlowing performance features:

Table 3- 2

Features of the RFE00 RFID system

Tvpe

Contactless RFID (Radio Frequency |Dertification) system in the UHF band

Transmission frequency

= ETS5I: 865 to 868 MH=z

= FCC: 802 to 228 MHz

= CMIT: 820825 to 224,375 MHz

= ARIB (3TD-T108): e 6MHzto 8204 MHz
= ARIB (3TD-T107): 820.4 to 823.4 MH=z

Standards 150 18000-62, 150 12000-53
Table 3- 3 Features of the RFE00 readers
Reader Antennas Readiwrite distance 1? Interface
RFE&10R 1 xinternal antenna =<1m Ethernet, EtherMet/IP, OPC
UAa, PROFIMET and
PROFIBUS
RFE18R 1 xinternal antenna Internal antenna: =1 m Ethernet, EtherMet/IP, OPC
1 x antenna connector for External antenna: < 3 m UA, PROFINET and
external antennas FROFIBUS
RFES0R 4 x antenna connectors for < Bm Ethernet, OPC LA
external antennas
RFE20R 4 x antenna connectors for < Bm Ethernet, EtherMet/IP, OPC
external antennas UA, PROFIMET and
PROFIBUS
RFE2ER 1 xinternal antenna Internal antenna: = ¥ m Ethernet, EtherMet/IP, OPC

1 % antenna connector for
external antennas

External artenna < &m

UA, PROFIMET and
FROFIBUS

1y

Certificates

RFE00 readers support the following certificates and approvals:

Depends onthe connected antenna and the transponder being used

@ RF510R cerificate (hitps.fisupport industry. siemens comicahanalenps253580/cart)
@ RF515K certificates ihttpe fsupport. industry siem ens. com/caiwaen/ps/26381/
cert)

@ RFB50R cerificates thitpsfenpporimdusty semens o eewarertps S Te )

a0

RFE80R/RF 68_5R cartificates

SIMATIC RFE0Q
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System averview of SIMATIC RFE00

Table 3- 4

Characteristics of the RFES0M meobile reader

3.3 Feafures

Transmission frequency

= ET5I 885 to 866 MH=z
= FCC: 902 to 228 MHz
= CMIT: 820 to 225 MHz

R eadfwrite distance im

Standards 152 1 8000-83

Table 3-8 Characteristics of the transponders

Yersion Transponders!Smartlabels Designation Standards supported

Smartlabel RFE30L 15O 1 8000-62
RFE40L 15O 18000-63
RFE20L

15O card RFE10T 15O 1 8000-62

Containertag RFE20T 1530 18000-63

Disc tag RFE2ET

FPowertrain tag RFE30T

Tool tag RFE40T (Sen 2)

on Metal Tag RFE48T

Heat-resistant tag

Heat-resistant tag

RFea0T
RFE&2T

SIMATIC RFE0OQ
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3.3 Feaftures

32
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RF600 system planning 4

4.1

4.2

421

SIMATIC RFE0OQ

System Manual, 062013, J31069-D00171-U001 4227615

Overview

¥ ou should obsenve the following criteria for implementation planning:
Possible system configurations

Antenna configurations

Envircnmental conditions for transponders

The response of electromagnetic waves in the UHF band

Regulations applicable to frequency bands
EMC Directives

Possible system configurations

The SIMATIC RFB00 system is characterized by a high level of standardization of its
components. This meaans that the system follows the TIA principle throughout: Totally
Integrated Automation. It provides maximum transparency at all levelswith its reduced
number of interfaces. This ensures cptimum interaction batwesn all system componsnts.

The RFBO0 systam with its flaxible components offers many possibilities for systam
configuration. This section shows you how you can use the RFG00 components on the basis
of various example scenanos.

Infralogistics scenario

This scenario describes the transport of matenal via conveyor systems that are made up of
large numbers of standard elements. They are charactenzed by long distancas, frequent
branches (separators, infeed and outfeed), standardized transport containers and high
movermneant speeds. The installation space available for identification techndogy islimited,
and the high number of read points demands a lox-cost solution.

Cue o the high mavement speeds of transport containers in some cases, the limited space
available and the fact that the read points are sometimes located very close togather, the
use of the RFG00 gystam with space-saving antennas and a low fransmit power can be
recommended.


















RFE00 system planning

4.3 Anfenna configuralions

Features of the scenario

4.3

SIMATIC RFE0OQ

In this example scenario, he SIMATIC RFG35R readeris contralled by a light bamier and
monitors a corveyor belt; the comveyor balt transpons the goods towards two output gates
that are assigned to different recipients. Each itam has a transponder that is always fitted at
the same position and with the same alignment on the item. These transponders also
contain user data that providas information about the sender and receiver of the goods.
Thera is a separator at he end of the conveyor belt hat determings the output gate to which
the goods should be directed. The separator is set according to the results from the reader
and the goods are distibutad.

Aftar the sorter, the goods are loaded onto pallets - each pallet is fitted with a trangpondear.
These transponders also contain user data that provides information about the sender and
receivar of the goods. Basad on the data read by the SIMATIC RFG50R reader, there is a
check to make sure that the correct pallets for the specific raceiver are available at the
outgoing goods gate. Light barmers are installed to control the reader. Depeanding on the read
results of the reader, the outgoing portal opens, or itremains dosad.

Antenna configurations

Mote
YValidity of antenna configuration

The following information about the antenna configuration only applies to the antennas of the
RF&00 family. Refer to the Guidslines for selecting RFID UHF antennas (Page 51) for
informaton on the configuration of thirdpany antennas.
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RFE00 system planning

4.3 Anfenna confiquralions

Antanna spacing with portal configuration

In the portal configuration, multiple antennas arg connected to one reader. In this case, the
antennas must not excead the maximum distance 1o ong another.

Table 4- 2 Maxirur antenna spacing of the external antennas with a portal configuration

Antenna Antenna alignrment Maxirur distance (D)
GDnﬁguratiDn RFe00 reader with RFe00 reader with RFe0d reader with
RFE15A/RFEZ0A RFE40A/RFE42A RFEE0A/RFEE0A/RF B0
A
B Peointing at each other 2.0m &8.0m a.0m

"' Pportal spacing of upto 10 mis possible. The probability of a read must be checked.

436 Read and write rangs

The readiwnte rangs betweaen the readerfantenna and the transponder is infusnced by the

following factors:

Table 4- 3 Factors on the read!/write range

Factors Description

Transmit power of the reader The higherthe transmit power of the reader, the largerthe
reading range.

Transponder size and design The larger the transponder antenna, the larger the power
input area and therefore the larger the reading range.

Absorption factor of the materials The higher the absorption of the surrounding rmaterial, the
smaller the reading range.

Manufacturing quality of the tran- The better the transponder has been matched tothe oper-

sponders ating frequencies during ranufacturing, the greater the

reading range.

43

SIMATIC RFE0Q
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4.3 Anfenna configuralions

Factors Description
Reflection characteristics of the enwvi- In a multiple-reflection environment (e.g., in rooms with
ronrment reflecting sufaces, machinery, or concrete walls), the read-

ing range can be significanth higherthan in a low-reflection
environment.

Murmber of transponders in the antenna
field

The typical ranges always relate to a transponder installed
at the maxirnur possible distance from the antenna.

If there are several transponders located in the antenna
field, the distances to all othertransponders must not ex-
ceedthe maximurm possible distance to be able to be de-
tected from the antenna field.

The width and height of the antenna field within which its
transponders can be arranged at a certain distance from
the antenna depend on the following:

* The radiated power,

=  Only reading or reading and writing of the transponders
[writing requires more power, typically double the pow-
er)

* The aperture angle [horizental)

* The aperture angle (vertical)

¥ ou will find detailed information about the reading range of the individual readers in the
"Technical specifications” in the sections for the vanous readars

437 Static/dynamic mode
Reading orwriting can be either static or dynamic.
@ Readingfwnting is counted as being static if the tag does not mawe in front of the antenna
and is read or written,
@ Readingfwnting is counted as being dynamicif the tag moves past the antenna durng
readingfwriting.
The following overview shows which ervironments are suitable forwhich read orwrite mods:
Operating mode FRead Wirite
Static Recormended in noermal UHF Recormended in normal UHF
environments environments
Dynamic FRecommended under difficult Mot recomnmmended in difficult
UHF conditions UHF envireanments
SIMATIC RFE00
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4.3 Anfenna confiquralions

438 Operation of several readears within restricted space

43581 lUsing more than one readsr

When mounting the readers make sure that there is a minimum clearance of 0.6 m betwaen
the readers to avoid them infuencing each cther.

Avoiding problems

When several RFID readers are used, there is a danger that RFID transponders can alsobe
read out by other readers. Care must therefores be taken to ensure that the transponder can
chly be identified by the intended readear.

Technical disnuptions between readers then ocour particulady whean they transmit on the
game channel (on the same frequency). You will find more detailed information in the section
"The response of electromagneticwaves in the UHF band (Pags 66)"

4382 Optimization of robustneass of tag data accesseas for readars that are operatad
simultaneously

Farameter data access raliability
If saveral readars are to be operated simultansougy in an environment, then the following
sattings affect the reliability of the readar's access to transponder data:

@ Electromagnetic environment (see section "The response of electrom agnetic waves in the
UHF band (Page 68)")

@ Type of trangponder (see saction "Transponder (Page 259)")
@ Number of transponders to be detected by an antenna at a time

@ Type of antenna (see saction "Antennas (Page 231)" and section "Guidelines for
galecting RFID UHF antennas (Page 51)")

@ Transponders' distance from and crientation to antennas (see section "Transponder
(Page 359)")

@ [istances and cnentation of antennas of different readers to each

cther @ Radiated power of antennas

The robustness of transponder data access is improved for readers whenever distancas to

adjacent readers are increasad, radiated power is reduced, and a channel plan (for ETSI

readers) is implemented. Adjacent readers are parametarized in the channel planin such a
way that they donot use the same channels.

A channel plan can be created for ETS1 and CMIT readers; for FCU readers, it is assumed
that the probability of two readers accidentally using the same channel is veary low.

SIMATIC RFE0Q
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4383

4.3 Anfenna configuralions

Frequency hopping

This technique is intended to prevent mutual interferance between readars The reader
changes its transmission channel in a random or programmed sequence (FHSS).

Procedure for FCGC

Fraguency hopping is always acive in the FCC country profile. With 50 available channels
the probability is low that two readars will be cperating on the same fequency. In China, one
reader operates on at least 2 channals, 9. sixteen 2 watt channels.

¥ ou will find more information on frequancy ranges in the saction "Regulations applicable to
frequency bands (Page 97)".

Procedure for ETSI

438

43.81

4382

Targat group

SIMATIC RFE0OQ

Frequency hopping is cptional in the ETS| wirsless profile. According to

ETsl EN 203 208V1.4.1, fraquency hopping is required in multi-channeal operation; without
it, only singlechannel operation is possible. In this mode, the reader pausas for 100 ms after
aach 4 & tranamission penod to comply with the standard,

Guidelines for selecting RFID UHF antannas

Mote safaty information

A aRNNG

Before planning how to use third-party components, as the operator of a system that
compriges both RFG00 componants and third-party components, you must com ply with the
safety information in Section S afety instructions for third-party antennas as well as for
modifications to the RFE00 system (Page 19).

FPraeconditions for selacting RFID UHF antennas

This saction is aimed at configuration engingers who thoroughly understand and wish to
carry out the selecton and installation ofan antenna or a cable for the SIMATIC RF&00
gystamn. The various antenna and cable parametars are explained, and information is
pravided on the crteria you must particulady obsarve. Otherwise this chapter is equally
sUitable for theoratical and practice-onented usars.
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4.3 Anfenna configuralions

Environmental conditions

MOTICE

Camage to the devics

In ling with the application, you must take into consideration the mechanical loads [shock
and vibration) as well as environmental demands such as temperature, moisture, UV
radiation.

The device could be damaged if these factors are not considerad.

specifying the transmit f radiated power

4384

4385

Selection criteria

Cepending on whether you want to use a third-party antenna andor antenna cable with a
reader, you need to select the suitable components. When selecting third-party componants
orignt yourself on the values of comparable Siemens products.

With the readers, the parametars for the transmitradiated power, antenna gain and cable
loss (user-defined) are sat using the WEBM. In the WEBM, you can selact the Siemeans
products being used from a drop-down list quickly and easily, and the values and their effect
on the transmitradiated power are calculated directy. With third-pary products, you can
anter the relevant valuss manually.

Based on the entered productaivaluas, the WBM caloulates the pamitted radiated power
and makes sure that this is not exceaded.

Typaes of antenna

In principle, all types of directional antennas can be considerad as antennas for integration
into the SIMATIC RFE00 system. Directional antennas have a preferred direcion inwhich
more enargy s radiated than in other diractions.

RFB00 antennas on the other hand, are optimized for cperaton with RFE00 readers and
have all the required approvals.

Antenna cables

¥ ou must cbsanve the criteria listed below when selecting the appropriate antenna cable.

Characteristic impedance

SIMATIC RFE0OQ

Mote the following points when selectng the antenna cable:
@ You can only use coaxial antenna cables when connecting an antenna.
@ These antenna cables musthave a nominal characteristic impedance of Z=50 Ohm.
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RFE00 system planning
4.4 Minimum distances and maximum ranges

Suboptimal transpondear alignment for all antanna types

447

Ifthe angle is changad within the y-z plane, tis causes a reduction in range for all antenna
types.

Antenna RFE15A, RFE204, RFE404A, RFE424A, RFES0A or RFER0A
Transponder

Figure 4-13 Suboptimmal transponder alignment

Mcite
Exceptions
The suboptimal transponder alignment doas not apply to the ransponders RFE25T and

RFE30T. You will ind addifonal information on this in the sections dealing with the
transpondars.

Effects of the materials of the mounting surfaces on the range

Effacts dus to antenna mounting

&3

For the RFG404, RF642A, RF650A, RFG6804A and RFG304 antennas, the antenna gain and
tharefore the maximum readiwnte range doas not depend on the sslected matenal of the
mounting surface. In contrast to thig, the antenna gain of the RFG154 and RF620A antennas
and therefore the maximum readfwnte rangs of transponders depends on the mounting
surface of the antenna. Toachigve the maximum range with an RFE815ARFE20A antenna,
the antenna needs to be mounted on a metallic surface of at least 150 x 150 mm.

You will ind more detailed information on antenna gain in the subsactions of the section
"Antanna patterns (Pags 257)".

SIMATIC RFE0Q
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4.4 Mintmim disfances and maximum ranges

Effects dus to transpondear mounting

The maximurm readfwrite range of the transponders depends on the matenal of the mounting
surface. The specified ranges apply when mounted on non-metallic surfaces, such as paper
or card, with the RFG640L, RF642L, RF625T, RFG30T, RF640T and RF645T when mounted
on metal.

Mounting on plastic can reducs the maximum readiwnte range considerably depending on
the type of plastic (up to 70%). When mounted on wood, the range is furhter reduced the
maore moisture the wood containg. Due to the attenuating properties of glass, direct mounting
without @ spacer can halve the rangs.

Ifthe RFGB25T, RFG30T, RFG40T, RFG646T, RFG30T or RFGBE2T transponders are mountad
on metal, this metallic surface acts as a reflection surface. This surface should therefore be
adequataly large. To achigve the listed maximum ranges, transponders must be mounted on
a metallic mounting surface with a minimurmn diameter of 150 mm, for the RFG30T and
RFGE0T 300 mm. If the metallic mounting surface only has a dameter of 65 mm instead of
the required 150 mm, the range is reduced by 65%.

443 Maximum readwrite ranges of transpondears

Maximum read rangas

The measurements were made under the following conditions:
@ ETSI radio profle

L Maximum possible radiated power of the reader or
antenna. @  Optimum fansponder alignment and maounting
surface

@ With antenna connected:

— With a3 meter long antenna cable with 1 dB cable loss (article number: BET2315-
OBH30}

— RF8154 and RF6204; Mounted on metal.
— RF830A; Circular polanzation

@ Room temperature of approx. 20 - 25 °C

@ Lowrefection environment; Ranges may be smaller or larger depending on the ambient
conditions.

SIMATIC RFE0OQ
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4.4 Minimum distances and maximum ranges

The following tables summanze the ranges with the RFG10R and RF615R readers, as well
as the RF630R and RFG35R readers, since the ranges achisved are identical with these
readers. Note that the RF610R reader does not hawve an external antenna connector and the
RFGEE0R reader does not have an intemal antenna.

Table 4- 4 Fead range of the transponders | (all ranges in meters [m])
SIMATIC RFE30L SIMATIC RFE30L SIMATIC RFE3OL SIMATIC RF&30L
B=T2810-2AB01 - B=T2810-2AB02- 6=T2810-2AB03 B=T2810-2AB04
D& DAX0
SIMATIC RFE10R
SIMATIC RF&15R
with internal antenna 1.0 1.0 0. 0.e
SIMATIC RFE1ER
with RFE154 0.4 0.5 0.2 02
with RFE204 0.4 0.& 0.2 02
with RFE404 1.6 1.8 0& 1.0
with RFE424 3.5 4.0 1.6 1.8
with RFE504 1.6 2.0 0.9 0.8
with RFEE04 3.0 4.0 1.4 1.6
with RFE804 1.6 2.0 1.0 1.0
SIMATIC RFEE0R
with RFE154 1.0 1.2 0.5 0.&
with RFE204 1.0 1.2 0.5 o7
with RFE404 3.0 3.0 1.6 1.8
with RFE424 &6.0 5.0 3.0 35
with RFE504 3.0 3.0 1.4 1.8
with RFEE04 &6.0 5.0 2.5 3.0
with RFE804 3.0 3.0 1.4 1.8
SIMATIC RFE3ER
with internal antenna 8.0 &.0 3.0 3.0
SIMATIC RFEROR
SIMATIC RFE3ER
with RFE154 1.4 1.8 o7 0.8
with RFE204 1.6 1.8 0.a 0.9
with RFE404 4.0 4.0 2.0 25
with RFE424 &6.0 5.0 3.0 35
with RFE504 3.5 4.0 1.8 25
with RFEE04 &6.0 5.0 2.5 3.0
with RFE804 4.0 4.5 1.8 25
SIMATIC RFE00
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Table 4- 85

4.4 Mintmim disfances and maximum ranges

Fead range ofthe transponders 1l (all ranges in meters [m])

SIMATIC RF&30L

SIMATIC RFE30L

SIMATIC RFE30L

BET2810-2ACE2 B=T2810-2AERD-DAXZ BET2810-2AE81 -0421

SIMATIC RFE1OR

SIMATIC RFE1ER

with internal antenna 0.4 1.0 0.

SIMATIC RFE1ER

with RFE154 0.1 0.5 0.2
with RFE204 02 0.5 0.2
with RFE404 1.4 2.5 1.0
with RFE424 3.0 4.0 2.5
with RFE504A 1.4 2.5 1.0
with RFEE0A 25 4.0 3.5
with RFEE0A 1.4 2.5 1.2

SIMATIC RFESOR

with RFE154 o7 1.4 0&
with RFE204 0.8 1.4 0&
with RFE404 25 4.0 1.8
with RFE424 4.5 6.0 3.5
with RFE504A 2.0 3.5 1.8
with RFEE0A 4.0 6.0 3.0
with RFEE0A 2.0 3.5 1.8

SIMATIC RFERER

with internal antenna 8.0 6.0 3.8

SIMATIC RFEB0R

SIMATIC RFERER

with RFE154 1.0 1.8 0.9
with RFE204 1.2 2.0 1.0
with RFE404 3.0 &6.0 2.5
with RFE424 5.0 6.0 4.0
with RFE504A 3.0 &6.0 2.5
with RFEE0A 4.0 6.0 3.5
with RFEE0A 3.0 &6.0 2.5

SIMATIC RFE00
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4.4 Minimum distances and maximum ranges

Table 4- & Fead range of the transponders 1l (all ranges in meters [m])
SIMATIC RF&40L 1! SIMATIC RFE42L 1 SIMATIC RFES0L SIMATIC RF&10T

SIMATIC RFE10R

SIMATIC RF&15R

with internal antenna 0.8 0.5 0.2 0.5

SIMATIC RFE1ER

with RFE154 0.2 02 0.1 0.3
with RFE204 0.2 0.4 0.1 0.4
with RFE404 0.5 1.2 0.1 1.2
with RFE424 2.5 2.0 0.3 3.0
with RFE504 1.0 0.8 0.1 1.2
with RFEE04 2.0 1.8 0.3 3.0
with RFE804 0.5 1.0 0.1 1.4

SIMATIC RFEE0R

with RFE154 0.1 0.4 0.2 0.9
with RFE204 0.1 0.4 0.2 0.9
with RFE404 0.a 1.2 2.5 25
with RFE424 3.5 2.0 2.0 4.5
with RFE504 1.6 1.2 3.0 2.0
with RFEE04 2.5 1.6 1.4 35
with RFE804 1.6 1.2 0.9 2.0

SIMATIC RFE3ER

with internal antenna 2.8 20 3.0 8.0

SIMATIC RFEROR

SIMATIC RFE3ER

with RFE154 0.2 0.5 0.2 1.2
with RFE204 0.2 0.5 0.3 1.4
with RFE404 1.0 1.4 3.5 3.0
with RFE424 3.5 2.0 2.0 4.5
with RFE504 2.0 1.6 3.5 3.0
with RFEE04 2.5 1.6 1.4 35
with RFE804 2.5 1.6 1.4 3.0

Y Mounting on metal. Mounting surface with a minirmurm diameter of 1850 mm.
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4.4 Mintmim disfances and maximum ranges

Table 4- 7 Fead range ofthe transponders IV (all ranges in meters [m])
SIMATIC RF&20T 1! SIMATIC RFE2ET 2 SIMATIC RF&30T 2! SIMATIC RF&40T 2

SIMATIC RFE10R

SIMATIC RFE1ER

with internal antenna 1.0 0.3 0.3 0.4

SIMATIC RFE1ER

with RFE154 1.0 0.1 0.1 0.2
with RFE204 1.2 0.1 02 0.2
with RFE404 4.0 0.3 0.4 o7
with RFE424 4.0 1.0 0.5 1.4
with RFE504A 35 0.2 0.4 o7
with RFEE0A 4.0 0.a 1.0 1.2
with RFEE0A 4.0 0.2 0.5 1.2

SIMATIC RFES0R

with RFE154 1.8 0.3 0.4 0&
with RFE204 1.8 0.4 0.4 o7
with RFE404 5.0 1.0 1.0 1.8
with RFE424 7.0 1.8 2.0 2.5
with RFE504A 4.0 1.0 0.9 2.0
with RFEE0A 6.0 1.4 1.8 2.0
with RFEE0A 4.0 0.a 0.9 2.0

SIMATIC RFERER

with internal antenna 7.0 2.0 20 3.8

SIMATIC RFEROR

SIMATIC RFERER

with RFE154 25 0.5 0.5 0.a
with RFE204 25 0.5 0.5 1.0
with RFE404 6.0 1.4 1.4 2.5
with RFE424 7.0 1.8 2.0 4.0
with RFE504A 5.0 1.4 1.2 2.5
with RFEE0A 6.0 1.4 1.8 3.0
with RFEE0A 6.0 1.2 1.2 3.0

" Mounting on a non-metallic suface. Mounting on metal is only permitted in combination with a spacer.

2 Mounting en metal Mounting surface with a minirnurn diameter of 150 mm, for the RFS30T 300 mm.
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4.4 Minimum distances and maximum ranges

Table 4- & Fead range of the transponders ¥ (all ranges in meters [m])

SIMATIC RFE456T SIMATIC RF&50T 1) SIMATIC RFE22T 1)

SIMATIC RFE1OR

SIMATIC RF&15R

with internal antenna 1.0 1.0 1.0

SIMATIC RFEIGR

with RFE154 o7 o0& 0.4
with RFE204 0.9 o7 0.4
with RFE404 1.4 20 1.2
with RFE424 3.0 4.0 25
with RFE504 1.6 1.8 1.2
with RFEE04 35 4.0 2.0
with RFE804 1.8 20 1.2

SIMATIC RFESOR

with RFE154 1.2 1.0 o7
with RFE204 1.4 1.2 0.8
with RFE404 4.0 3.0 25
with RFE424 6.0 5.0 4.5
with RFE504 35 3.0 2.0
with RFEE04 5.0 4.5 4.0
with RFE804 3.0 3.0 2.0
with RFE804 4.5 4.5 3.0

SIMATIC RFE3ER

with internal antenna &.0 8.0 4.0

SIMATIC RFEROR

SIMATIC RFE3ER

with RFE154 1.8 1.4 1.0
with RFE204 2.0 1.6 1.2
with RFE404 5.0 4.0 3.0
with RFE424 6.0 5.0 4.5
with RFE504 5.0 4.0 25
with RFEE04 5.0 4.5 4.0
with RFE804 4.5 4.5 3.0

Y Mounting on metal. Mounting suface with a minirmurm diameter of 180 rom, forthe RFE20T 300 mm.

Maximum writs rangss

Cepanding on the transponder type, the reader antenna requires more power forwriting than
for reading data. When wrting, the maximum range reduces by approximately 30 %
compared with the read rangs.
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4.4 Mintmim disfances and maximum ranges

444 Minimum distances between antennas and tfranspondears

The antennas listed here are all far field antennas. For thisreason, 2 minimum distance
between antannas and trangponders must be maintained to ensure reliable transponder data
accass.

Table 4-9 Minirnurn distances to be maintained between antennas and transponders

RFa00 antenna Minirnurn distances to be maintained
RFE15A 50 mm
RFE20A 50 mm
RF&40A 200 ram
RFE&42A 200 ram
RFE50A 200 ram
RF&60A 200 ram
RF&&0A 200 ram
RFE3ER, internal antenna 200 rnrm
445 Influence of electrically conductive walls on the range
NOTICE

Influence of conductng walls on the rangs

If thers are metallic (reflecting) surfaces in the immediate vicinity of the transponder, this
can have a negative effact on the write/read range. Test the environmental conditions
before using the transpondar.

SIMATIC RFE0OQ
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4.5 Environmental condifions for fransponders

4.5

Basicrules

4.6

461

Environmental conditions for transponders

The transponder must not be placed dirgctly on metal surfaces or on containers of liquid.
The on-metal fransponders designad specifically for use in metallic envircnments are an
axcaption tothis. For physical reasons, a minimum distance must be maintained betwean
the transponder antenna and conductive material. A minimum distance of & cm is
racommended The transponder operates better when the distance is greater (between &
and 20 cm).

@ Transponder assembly on non-conductive material iplastic, wood) has a tendency tobe
less cntical than assembly on poody conductive material.

@ Thehbestresults are achieved on the materials specified by the transponder
manufactirer.

@ Formore information, refer to the section "Transponder (Page 359) or ask the relevant
transponder manufacturar,

The response of electromagnetic waves in the UHF band

The effect of reflactions and intarferenca

Reflections and interfarence

55

Electromagnetic waves in the UHF band behave and propagats in a similar manner to light
wavas, that is they are reflected from large objects such as ceilings, floors, walls and
windows and interfere with each other. Due to the nature of electromagnstic waves,
intarferance can lead towave amplification which can produce an increased reading rangs.
In the worst case scenario, interferance can also result inwaves baing extinguished which
calses gapsin reader coverage.

In some circumstances, reflactions can also be beneficial when they cause electromagnatic
wavas tobe routed around cbjaects, in a sanse (deflection). This can increass the reading
probability.

Cue tothese electromagnetic characterisics, it is extramely difficult in the multiple-reflaction
environment that is usually found in real environments on site 1o detemineg propagation
paths and field strengths for a particular location.

SIMATIC RFE0Q
System Manual, 0672013, 51 069-00171-U001 A22-7615



RFE0 system planning

4.8 The response of eleciromagnefic waves i the UHF band

Reducing the effect of reflactionslintarference on franspondar identification

@ Reducing the transmit poser:
To minimize intarference, we recommend that the transmit power of the readeris reduced
until it is sufficient for an identification rate of 100%.

@ [ncreasing the number of antennas:
Maore antennas (3 or 4 in a suitable antenna configuraton can prevent gaps in reader

Covaraga.

462 Influance of metals

Metal can have an effect on the electromagnetic fisld depending on the arrangsment or
anvironmeant. The effect ranges from a hardly deteminable influence through to total
blocking of communication. The tem metal in this contaxt also includes metallized materials
that are either coated with metal or shot tirough with metal to such an extent that LIHF
radiation cannot penetrate or only toa minimal extent,

The effact of metal on the electromagneatic fisld can be prevented as fdlows:
@ Do not mount transponders on metal.

The on-metal transponders designad specifically for use in metallic ervironments are an
axception to his.

@ Do not place metallic o conducting objectsin the propagation field of the antenna and
transponder.

Influgnce of meatal on ranspondars

Mormally transponders must not be mounted directly on metallic surfaces. The transponders
designed spacifically for use in metallic environments are an exception to his (e.g.; RFE80L,
RFGE20T, RF625T, RFGAOT, RF640T, RFE30T).

Cue to the nature of the electromagnetic field, a minimum distance must be maintained
betwaan the transponder antenna and conductive materials. For maore detailed information
on the special case of attaching transpondars to electrically conducting materials, refer to the
relevant ransponder sections.

In the cass of ransponders that are not designad for mounting on metallic materials, the
minimum parmissible distance from metal is & cm. The larger the distance betwean he
transpondear and the metallic surface, the better the function of te transpondar.

Influence of metal on antennas

Mote that metal surfaces located directly in the antenna fisld reflect the transmitted power
directly to the antenna. Due to the nature of the electromagnetic field, a minimum distance
must be maintained betyeen the antenna and conductive materials. You can find more
detailed information on this in section "Speacified minimum and maxkimum spacing of
antennas (Page 46)".

If the reflacted energy becomes too strong in the receive path of the reader, this activates a
protective drouit that shows itself as an antenna error without there actually being an error in
the configuration or a defect on the antenna,
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4.7 Planning and instalfalion of UHF read points

Froperties of the tfransmitting antanna

SIMATIC RFE0OQ

Cepending on their design, UHF RFID antennas provide different properties. They differ in
the polanzation and antenna gain.

The diraction of the electrical fisld component of an electromagnatic wave and the alignment
of the antenna decide the polanzation of the radiation. A disinction is made between linear
and circular pdarization of an antenna. With lingar polanzation you achieve the maximum
writa/read distanceswhen the polanzation axes of the antenna and transponder are parallal
to gach cthar As the deviation increases, the received power deteriorates.

Polarization axes parallel: approx. 100 % range
Polarization axisturned through 45°: approx. 50% range
@ Polarization axisturned through 20°: approx. 10% range

Figure 4-16 Effect of the polarization axes on the write/read distance with linear antennas

Lingar antennas can only be used if the alignment of the transponderis defined. On the
other hand, one advantage oflinear antennas is that they react less sensifvely to reflactions.
This restnction does not apply with circular polanzation. Circular antennas can also be used
with differing alignm ents of the transponder and achigve constant results (e.g. RFG30A or
RFG85R). [t has been shown that with a defined transponder alignment, the lingar antenna
nomally produces the bast results.
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4.7 Planning and instalfafion of UHF read poinfs

472 Implementation of UHF RFID installations

The use of UHF RFID systams requires careful planning and preparaton to avoid problems
during commissioning and cperation,

4721 Freparation phase

Cevice selaction

72

When selecting the suitable RFID hardware, remember the following minimum critena:
@ Integration in a controlf1T environment

@ Degree ofprotection

@ Sizeofthe identification range

@ Type, number and posiion of the ransponders in the antenna

field @ Reflecting and abscrbent materials in the vicinity of the

antenna

@ Distance betwean the antenna or the reader and the transponder

The following application examples illustrate the requirements for specific uss cases and
provide suitable solutions:

@ Read pointin a conveyor system in confined installation conditions:

A container should be transported in a conveyor system. Information on he next
transport section is contained in a ranspondarwhich is attachad to the side of the
container.

Possible configuration: RFE10R or possibly RF615R with integrated internal antenna and
a compact, external antenna (e.9. RF6154, RFG204)

@ RFID gate at theincoming goods § outgoing goods department

Several trangponders are located on differant packaging of products on a pallet These
need to be identified when passing through the RFID gate.

Possible configuration: RFE50R with four circular antennas (a.g. RFE50A, RFGE0A
depending on the required radiated poaer)

@ Four read points along the production line:

A product needs tobe procassed by different machines along the production ling. The
informaton for this is contained on a transponder attached to the product that must be
read out at each machine.

Possible configuration: RFE80R with four antennas (e.0. RFG154, RFE204A, RFG304)
@ Read pointon a production lineg with a predominantly metallic ervironment:

A product needs tobe procassed by different machines along the production ling. The
information for this is contained on a transponder attached to the product that must be
read out at each machine.

Poasible configuration: RFG85R with integrated adaptive antenna

SIMATIC RFE0Q
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4.7 Planning and instalfafion of UHF read poinfs

4723 Sating up read points

Adjust antennas

74

The read pd it 5e1up descrlbed in thls sectlon |5 performed uslng the Web Based
of the WEM in the cmﬁguratlm manual "SIM.&TIG RFBDD (https i
support industry. siemens. com/cafenw’an/ps’1 508 1iman)".

Follow the steps below to optimize the antenna alignment:
1. Position the object fitted with a transponder and to be identified at the required read point.
5 . . L .

(transpc:nder to be |dentlﬁed -

Keep to the minimum distances between antennas and transponders to avoid antenna
arrors.

When using lingar antennas, make sure the polanzation direction is corract.

3 In the "Settings - Adjust antenna" menu item, select he connected antenna and click the
"Start adjustment” button,

Figure 417 Optimizing the antenna alignrnent with the "Settings - Adjust antenna” menu iterm of the
WWEM

SIMATIC RFE0Q
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4.7 Planning and instalfafion of UHF read poinfs

Detact activation power
Follow the steps below to detact the actvation power:

1. In the "Settings - Activation power” menu item, selact the conneactad antenna and click
the "Start measurement” button.

2 In the "Min. power" column of the transponder list, you can see the required actvation
power. The valug "Min. power” of the transponder last selaected in the transponder list is
automatcally transferred to the "Accept power" box with 2 dB added.

Mote

Optimizing the radiated power

The value entered automatically in the "Accept power' box comasponds to the minimum
value with which the transponder was identified by the antenna (Min. power) plus a power
reserve of 2 dB. This value serves as a guideling and you can adapt it. To be sure that

the antenna raliably detects the transponders regularly, we recommend that you accept
the autcmatically adapted default valus.

Figure 4-18 Determining the activation power using the "Settings - Activation power" menu item

3 Click the "Apply" button to transfer the value entered in the "Radiated power" input box of
the "Settings - Read points" menu item.

4 Click the  symbd to transfer the configuration to the reader,

SIMATIC RFE0Q
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4.7 Planning and instalfalion of UHF read points

473 Cealing with field disturbances

4731 Types and approaches to solutions

The superposition of radiowaves and reflection by conductive materials (in paricular metal)
can lead toweakening o strengthening of the antenna field at certain points in space. Thase
affects can lead to disruptions when identifying RFID transponders that can be distinguished
as foll owe:

@ Cvershocts due toincreasing field strength: Transponders are detected that are actually
beyond the read distance.

Approaches to solufons:

— Reduction of the radiated power

— Detemining the input attenuation
— Use of UHF algonthms

— Changing the antenna position

— Shielding measures

— Varying the antenna polarization
— Use antannas with a [ower gain

— Use antannas with adjustable polarization

@ Lack of separation of transponders: Transponders positioned close together are detected
togather although the application logic requires individual detection (for example to

detarmine te positioning order). All trangponders are within the read distance.

— Reduction of the radiated power

— Use of UHF algonthms

— Changing he arienna posiion
— Shielding measures
— Use antannas with a [ower gain

@ Field obliteraton: Due to the supemposiion of waves, obliteration effects occurwithin the
read distance.

Approaches to solutions:

— Varying the antenna polarization
— Using additional antennas

— Use of UHF algonthms

— Changing the antenna position
— Shielding measures

— Use antannas with a [ower gain
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4.7 Planning and instalfafion of UHF read poinfs

@ FReader « reader influence: Several readers influence or disturb each other during
transponder identification.

Approaches to sautions:
"Interconnect” neighborng readers so hat they do not send at the same time
— Enable intermissions ("Settings - General" menu item)

— Channel management

@ FReader « transponder influence: A reader communicates with a transponder that is also
in the identification area of another reader.

Solution approaches:
"Interconnact” neighboring readers so that they do not send at the same time
@ Cther sources of disturbances that can lead to restriction of transponder identification.

Other sources of disturbances can ocour if there are deviceswith similar frequency bands
(for example BO0 MHZ) in the vicinity of the reader. The diagnostics camasponds to the
influence of oneg reader on ancther. Mcbile phones can also disturb identificatiion. This is
the case ifa reader ofthe type FCT or CMIIT is operated in Europe.

Solution approaches:

— The disturbances can be eliminated by temporanly tuming off the suspected source of
interferance or its shielding. Interfarence can also ocour with devices in other
frequency bands if these ars located in the immediate vicinity of the RFID antenna
(a.g. DECT telephone dirgctly in front of the RFID antenna). Common industrial
interferance mechanisms, such as the hamonics of fraguency converters or static
discharge (ESD) can also cause disturbances.

Mot
Coocurrence of disturbances

Remeamber that these disturbances can also cccur sporadically or in certain combinations.

4732 Meaasures for eliminating field dsturbances

IUsing shields

To avoid reflections, you can it UHF absorbentmaterial. To do this, the absorbent material
is mounted at various suspected reflection pants until the fisld disturbance nolongar ocours.
Where possaible, avad the uses of metal structures (for example housings) and use plastic
instead.

Evenwith reader-to-reader influance, you can use absorbent plates or shielding sheets.
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4.7 Planning and instalfalion of UHF read points

Channel managemsant

To operate the readers, depending on the country profile, you have between four and fifty
sand channels available. 1deally, you should make the channal assignments manually in
STEP 7 Basic / Profgssional (TIA Portal) or in the WEM. This allows you to reduce reader-to
readerinfluence and ifapplicable field obliteration.

Table 4-10 Example of a channel plan according to ETSI

Reader Feader 1 Feader 2 Feader 3 Feader 4 Feaderd
Transmission 4 10 v 13 4
channel

Frequency BED. T 8569 BEG.3 BET.G BES. T
(MHZ)

Uss of multiple antennas

If you donot find the ideal antenna position to be able to identify the transponders in the
various positions and alignments, you have the option of using more antennas. Multiple
antennas mountad at different positions enlarge the identification range.

Enabling send pausss

If too many neighboring readers send at the same time, this causes overload of he radio
channels. In this case, enable the "Intermissions" function in the "Settings - General" manu
itamn to improve read reliability.

Yarying the antenna polarization

By using lingar or circular antennas, you can reduce field cbliteration. This improves the
reader reliability in difficult radio conditions.

The RFB635R and RFE80 readers also provide the option of operating the intemal or external
antenna both as a linear, vertical, lingar honzontal and circular antenna. 1f more than one
polanzation is enabled, the pdarization is changed automatically with each inventory. This
increases the probability of identification in difficult radio conditions.

Changing the antenna position

In difficult radio condifions (2.9, whers there is a lot of metal) it is possible that the
communication between transponders and readers is impaired. You can counter this by
changing the position of he antenna ralative to the transpondear. This also changss the
multipath propagation of the radio waves and cbliteration is reduced or shifted.

Uss of UHF algorithms

In the "Settings - Read pants’ menu iterm of the WEM, you will find vanous "Tocls" in the
"Algorithms" area that you can use toimprove the readiwrits reliability.
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4.8 Chemical resisfance of the readers and fransponders

4.8

4.81

4811

a0

Chemical resistance of the readers and transponders

Readers

Owvarview of the readers and their housing matearials

Resistancea to chemicals depends on the housing matenals used to manufacture the reader.
The following table provides you with an overview of he housing matenals that are used with

the RFE0O0 readers:

Individual part of the reader

Heousing material of the reader

Top cover

FPocan CF2200;

The cherical resistance of this plasticis listed in section
"SF2200"

Bottom cover

= RFE10R/RFE158R:

Pocan CF2200
* RFEEOR/RFEZ0R/RFERER:

Alurninumm
Fiber-optic cable MakrolonE2405
Decorative mermbrang 1 Autotex w200

Socket 12

Brass (copper alloy)
CuZn40Pb2

17 Mon-relevant component for resistance of complete housing

In case of quastions please contact Siemens Support (section "Service & support

(Page 506)".
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4.8 Chemical resisfance of the readers and fransponders

4512 Pocan CF2200

The following table provides an overview of the chemical resistance of the Pocan CR2200.

Table 4-11 Resistance to chemicals - Pocan CF2200

Substance Test conditions Evaluation
Concentration [%] | Temperature ["C]

Alcochols

Ethyl alcohol - - 4

|sopropyl alcohol - - 4

Phenol - -

Slycol - - ++++

Slycering - - F 4

Alkalis

Sodium hydroxide 10% -

Arnrnonia solution Driluted - .

Halogens

Bromine - -

Chlorine - -

ketones

Arcetone - - + 4+

M ethyl ethyl ketone (MEK) - - PR

Seneral silicone oils - - F 4+

Hydrocarbons

n-hexane - - F 4

Sasoline, super (aromatic contents) - - ++++

Heating oil - - F 4

Benzine {aromatic contents) - - +H++

Benzene - - F 4

Maphthalene - - 4

Mitrobenzene - - F 4+

Toluene - - F 4

Oils, greases

Soya ail - - ++++

Olive ail - - F 4

B utter - - F 4

Meotor oils HD, hydraulic gils - - ++++

Searbox cils (mild-blend) - - PR

Lubricating greases (raler bearing - - ++++

greases DIM 51828

Lubricating greases (basis: ester oils, - - ++++

diester cils, phosphate ester, synthetic

ail)
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a2

Substance Test conditions Evaluation
Concentration [%] | Temperature ["C]

Cleaning products
Curd soap - - S+ 4+
Detergent - - S+ 4+
Cleaning products - - 4+
Salt solutions
Sodium hypochloride - -
Seawater - - S+ 4+
Acids
Hydrochloric acid 20 % - ++
Mitric acid Dag - 4+
Phosphoric acid 30% -
Sulfuric acid Do - S+

0% -
Lactic acid 10% - S+ 4+
Aretic acid 10% - S+ 4+
Cleic acid - - S+
Silicone oils
General silicone oils - - 4+
Cther substances
Diethyl ether - - S+
Urea - - +4++
Trichlorethylene - -
Mitrobenzene - - 4+
Hydrogen peroxide 30% - 4+
Explanation of the rating
+ 4+ Fesistart
+++ Practically resistant
++ Conditionally resistant
+ Less resistant

Mot resistant
conc. Concentrated solution
w. YWater solution
C. 5 Zod saturated
SIMATIC RFE00
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482 Transponder

4.8 Chemical resisfance of the readers and fransponders

4821 Owarview of the ransponders and their housing materials

The following sactions describe the resistance to chemicals of the varicus transpondars.
Resistance to chemicals depends on the housing materials used to manufacture the

transpondears.

The following table provides an ovenview of the housing materials of the transpondears:

Table 4-12 Overview of the housing materials of the transponders

Housing material Transponder

Acrylonitrile/butadiene/styrene (ABES) RFE48T

FPdyarmide 12 (PA12) RFE40T

Pdyamide 6.6 (PA B.8) RFEZET

FPdyarmide 6.6 GF (PA 8.5 GF) RFE30T

P dyethylene terephthalate (FET) RFE40L
RFE90L

Pdypropylene (PP RFE2AT

Pdyphenylene suffide (PP 3) RFE20T
RFE32T

P dyvinyl chloride (PWiC) RFE10T
RFE1OT ATEX

Mote
Chemical substances nat listed

The following sactions describe the chemical resistance of the vanous transponders to
gpedfic substances Ifyou require information about chemical substances that are not listed,

contact Customer Support

4822 Acrylonitrilefbutadisna/styrens (ABS)

The following table provides an averview of the chemical resistance of the transponder made
of acrylonirile/butadienaistyrena (ABS).

Table 4-13 Resistance to chemicals - ABS

Substance Test conditions Evaluation
Concentration [%] | Temperature [*C]

Arcetone - - + 4+

Alcchols - - + 4+

Sasoling - - F 4

Aliphatic hydrocarbons - - PR

SIMATIC RFE0OQ
System Manual, 062013, J31069-D00171-U001 4227615



RFE00 system planning

4.8 Chemical resisfance of the readers and fransponders

Substance Test conditions Evaluation
Concentration [%] | Temperature ["C]
Arormatic hydrocarbons - -
Weak alkaline solutions - - PR
Strong alkalineg solations - - PR
Weak mineral acids - - 4+
Strong mineral acids - -
Perchloroethylene - - +4
Mineral lubricants - - 4+
Oxidizing acids - -
Weak organic acids - - S+
Strong organic acids - - ++
Trichloroethylene - -
Uv light and weathering - - ++
Hot water - - S+
(hydrolysis resistance)
Explanation of the rating
++++ Fesistant
+++ Practically resistant
++ Conditionally resistant
+ Less resistant
Mot resistant
4823 Polyamide 12 (PA12)

The following table provides an overview of the chemical resistance of the transpondar made
of polyamide 12. The resistance of the plastic housing to chemicals used in the automobile
gactor (e.g. dls, greases, digseal fuel, gasdine, etc,) is notlisted extra,

Table 4-14 Chemical resistance - Polyamide 12

Substance Test conditions Evaluation
Concentration [%] | Temperature [*C]

Battery acid 30 % 20 e+
Ammonia, gaseous - 80 S+
Arnrnonia, w. conc. a0 % S+

10 % B0 S
Benzene - 20 I

- B0 -
Bleach solution (12.5% effective chlo- - 20 ++
rine)
Butane, gas, liquid - 80 S+
Butyl acetate (acetic acid butyl esten) - B0 4+
SIMATIC RFE00
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