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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trad

.org/iso/for

bes of ISO documents should be noted. This document was drafted in accordance\wit

st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe

the ISO/IEC Directives, Pa

rt 1. In particular,

es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may-‘be the subjg

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar

h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t
e Organization (WTO) principles in the TechnicallBarriers to Trade (TBT), see ww]
bword.html.

This docum

Any feedbad
complete lis

ent was prepared by Technical Committee {SO/TC 31, Tyres, rims and valves.

k or questions on this document should\be directed to the user’s national standards bo
ting of these bodies can be found atiwww.iso.org/members.html.

1d /or

S not

and
b the
W.iso

dy. A

© ISO 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=dcb5eee5c6973af3a1551931f09de01a

IS0 20909:2019(E)

Introduction

This document applies to radio frequency identification (RFID) enabled tyres using passive RFID tags.
Tyre manufacturers consider the use of RFID during the tyre’s life cycle.

There are two main technology families of RFID:

— Passive system: the tag backscatters information to the interrogator, without featuring an internal
power source.

— Active system: the tag has a radio frequency transmitter on board and requires an internal
power source.

This|document has been developed to offer tyre manufacturers the possibility to use\RFIDY throughout
tyre life. Therefore, the passive tag solution without batteries has been adopted.

Threle technologies are considered to obtain an RFID tag to the tyre: the emhedding, the patch and the
sticker.

© IS0 2019 - All rights reserved v
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Radio frequency identification (RFID) tyre tags

IMPORTANT — The electronic file of this document contains colours which are considered to be
useful for the correct understanding of the document. Users should therefore consider printing
this document using a colour printer.

1 Scope

This|document specifies requirements for using an RFID tag to individually identify a tyre!
Threle RFID tyre tag technologies are considered in this document: embedded, pateh,'stickar.

Tyre(tags can be used for all tyre categories.

2 Normative references

The following documents are referred to in the text in such a wdythat some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced docurent (including any amendments) applies.

ISO/]EC 18000-63, Information technology — Radio frequéncy identification for item management —
Part 63: Parameters for air interface communications at 860 MHz to 960 MHz Type C

ISO/IEC 19762, Information technology — Automatictidentification and data capture (AIDC) techniques —
Harmonized vocabulary

ISO 40910, Coding for radio frequency identification (RFID) tyre tags
IS0 20911Y, Radio frequency identification (RFID) tyre tags — Tyre attachment classification
IS0 209122), Conformance test methods for RFID enabled tyres

EPC [ GS1, Radio-Frequency" lIdentity Protocols Class-1 Generation 2 UHF RFID Hrotocol for
cominunications at 860 MHz.— 960 MHz

3 Terms and definitions

For the purpesés of this document, the terms and definitions given in ISO/IEC 19762 and the
followwing apply.

[SO dnd'TEC maintain terminological databases for use in standardization at the following gddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

RFID module

electronic microchip that can support radio frequency identification protocol and store a unique tyre
identifier

1) Under preparation. Stage at the time of publication: ISO/DIS 20911:2019.
2) Under preparation. Stage at the time of publication: ISO/DIS 20912:2019.

© IS0 2019 - All rights reserved 1
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printed circuit board

PCB
physical car

3.3
reader

rier on which the RFID module and antenna are mounted

RFID interrogator
electronic device using wireless method to communicate with RFID tags according to specific protocols
for data exchange

3.4
survival te

perature range

temperatur¢ range in which neither permanent damage to nor performance degradation (of th

occurs due
Note 1 to ent
Note 2 to ent

3.5

operating t
temperaturg
enabled tyr¢

Note 1 to ent
operate even

3.6

0 temperature
"y: The tag can be read only once back into the operating temperature range.

Fy: RFID capability cannot be guaranteed even if the temperature returns into the operating r

emperature range
e range in which the RFID tyre tag can be read and writtenwhen in use in or on the

h

'y: When the survival temperature range has been exceeded, it cannot be expected that the ta
if it is within the temperature range.

reading distance

perpendicul

3.7
embedded
RFID tyre t3

3.8
RFID tyre p
RFID tyre t4

39
RFID tyre
RFID tyre t

3.10
lifetime of ¢
period from|

%

ar distance between interrogator’s antenfta and tyre surface

RFID tyre tag
g that is applied into the tyre and“cannot be removed without damaging the tyre

atch
g that is applied ontathe tyre and cannot be removed without the risk of damaging thq

icker
that is usually post-cure, applied to the tyre and can be removed without damaging the

he tyre
end of manufacturing to tyre end of life

> tag

nge.

RFID

g will

tyre

tyre

4 Basic parameters and configuration

4.1 General

Tyre manufacturers are responsible for the coding of the unique item identifier (UIl). They can use
one of the three technologies to obtain an RFID enabled tyre (embedded, patch or sticker) before
the tyre leaves the tyre manufacturer’s responsibility. This means that the UII shall contain the tyre
manufacturer’s international company prefix according to GS1. As per ISO 20910, the UII shall be
permalocked by the tyre manufacturer.

© ISO 2019 - All rights reserved
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During the life cycle of the tyre, some companies can make operations on the tyre (for example
retreading). These shall not replace the existing tyre Ull. In case the existing tag is damaged during the
operation, the company shall put a new RFID tyre patch coded with the original UII.

4.2

Basic parameters — UHF frequency

UHF RFID operational frequencies range from 860 MHz to 930 MHz. A subset may apply depending on
the location in which the RFID system is operating.

4.3

Configuration

An R
vary

An €]

Key
j

RFID

components.

5 1

5.1

)\

The RFID tag pratecol shall comply with GS1 EPC Class1 GenZ2.

FID tag for tyre application is usually composed of RFID modules and antennaeC(g
. It may also have a PCB.

kample of an RFID tag configuration is given in Figure 1.

2\ 1££\

RFID module
ntennae (whatever the design)
CB
Figure 1 — RFID tag configuration

tyre tags are available in many form factors/configurations and can compri

Requirements

General requirements

NOTE ISO/IEC 18000-63 can be used in case a battery-assisted passive (BAP) RFID tyre t3

MBO1 shallallow SGTIN-96 encoding in accordance with ISO/IEC 18000-63.

]

SO/IEC 18000-63.

— The MB10 (Tag IDentifier) shall be serialized and permalocked as per ISO 20910.

— The RFID tyre tag shall operate at UHF frequencies.

uantity can

se multiple

gis needed.

The'MBO01 shall be able to be written and permalocked by the tyre manufacturer in accqrdance with

— The RFID tyre tag shall support access password in accordance with ISO/IEC 18000-63.

— The user memory MB11 is optional. If the RFID tag has a user memory MB11 (as defined in

|

SO/IEC 18000-63), it shall be able to be written and partially locked.

— In case of multiple RFID tyre tags (regardless of the technology), they shall all have the same UII.
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5.2 Embedded RFID tyre tags requirements

a) Operating temperature range: -25 °C to 80 °C. Due to specific geographical conditions, the
operating temperature range may be extended to lower and/or higher temperature by agreement
between tyre manufacturer and RFID supplier.

b) Survival temperature range: from -40 °C to 116 °C. Due to specific geographical conditions,
survival temperature may be extended to lower and/or higher temperature by agreement between

tyre ma

nufacturer and RFID supplier.

c¢) Within the curing time, the embedded RFID tag shall be able to withstand pressure up to 5 MPa

and temp

neraturanta 200 °C
Croatatrtuapto—=Soo—or

d) The eml

e) Exampl

5.3 RFID

a) Operati
operatil
betwee

bedded RFID tag shall be able to be read (by a reader) for the lifetime of the tyre.

bs of RFID tyre tags for embedding into tyres are given in A.1.

tyre patch requirements

hg temperature range: -25 °C to 80 °C. Due to specific geogtaphical conditions
1g temperature range may be extended to lower and/or higher temperature by agree
 tyre manufacturer and RFID supplier.

survival temperature may be extended to lower and/or highertemperature by agreement bet

b) Survivj temperature range: from -40 °C to 116 °C. Due to{speécific geographical condit
tyre manufacturer and RFID supplier.

c) Within

5 MPa and temperature up to 200 °C.

d) The RF]
attache
e) Exampl

5.4 RFID
Operating t
temperatursg
manufactur

Examples of

5.5 Basidg

h curing time, the RFID tag in the RFID tyre patchrshall be able to withstand pressure

1 to it.

es of RFID tyre patch are given imAxZ.

tyre sticker requirement

bmperature range: 25 %€ to 60 °C. Due to specific geographical conditions, the oper
e range may be extended to lower and/or higher temperature by agreement between|
er and RFID supplier:

RFID tyre sticker are given in A.3.

requirements

5.5.1 Confofmance

the
ment

ions,
veen

up to

D tag in the RFID tyre patch shall be able to be read for the lifetime of the tyre after being

ating
tyre

RFID tyre tag technology (embedded, patch and sticker) shall comply with ISO 20911.

Conformance test methods are provided in ISO 20912.

5.5.2 RFID enabled tyre minimum reading distance

RFID enabled tyre reading distance (by a reader) shall be at least 150 mm when tested according to

ISO 20912.
NOTE Reading distance is typically greater when optimized to various end user requirements.
4 © IS0 2019 - All rights reserved
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5.6 Kill function

According to ISO 20910, the kill function shall be permanently disabled by the tyre manufacturer.
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