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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.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 24631-4 was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture and
forestry, Subcommittee SC 19, Agricultural electronics.

ISO 24631 consists of the following parts, under the general title Radiofrequency identification of animals:

— Part 1: Evaluation of conformance of RFID transponders with ISO 11784 and ISO 11785 (including
granting and use of a manufacturer code)

— Part 2: Evaluation of conformance of RFID transceivers wijth ISO. 11784 and ISO 11785
— Part 3: Evaluation of performance of RFID transponders conforming with ISO 11784 and ISO 11785

— Part 4: Evaluation of performance of RFID transceivers conforming with ISO 11784 and ISO 11785
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Introduction

ISO has appointed ICAR (International Committee for Animal Recording) as the registration authority (RA)
competent to register manufacturer codes used in the radiofrequency identification (RFID) of animals in
accordance with ISO 11784 and ISO 11785.

ISO 24631 defines means, based upon ICAR test procedures [!l, for evaluating and verifying both the
conformance and performance of RFID devices in respect of ISO 11784 and ISO 11785. Only those results
emanating from RA-approved test centres are recognized.

This part of ISO 24631 deals with the performance of RFID transceivers. Measurements are made using

transponder emulation circuits, ensuring that the transceiver testing is always performed against the same,
known stimuli.

© 1SO 2009 — All rights reserved \
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Radiofrequency identification of animals —

Part 4:
Evaluation of performance of RFID transceivers conforming
with ISO 11784 and ISO 11785

1 Scope

This part of ISO 24631 provides the means of evaluating the performance of ISO 11784- and
ISO 11785-conformant RFID (radiofrequency identification) transceivers used in the individual identification of
animals.

The test procedures specified in this part of 1ISO 24631 are recognized by the FECAVA (Federation of

European Companion Animals Veterinary Association) and WSAVA (World Small Animal Veterinarian
Association) and as such.can be applied also,to companion-animals.

2 Conformance

Test centres approved by the registration authority-(RA)'shall perform transceiver testing using the procedures
specified in Clause 7'and"shall report ‘the test results 'to the 'RA.“These tests are in accordance with the
technical requirements of ISO 11784 and 1SO11785.“The ‘manufacturer shall apply for transceiver testing by
completing and submitting to the RA the application form provided in Annex A. Only transceivers that have

been issued an approval reference number by the RA (see ISO 24631-2) may be tested. A transceiver test
report shall be accorded to a manufacturer whose product has been tested as per Clause 7.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country
codes

ISO 11784:1996, Radio frequency identification of animals — Code structure
ISO 11785:1996, Radio frequency identification of animals — Technical concept

ISO 24631-1:2009, Radiofrequency identification of animals — Part 1: Evaluation of conformance of RFID
transponders with ISO 11784 and ISO 11785 (including granting and use of a manufacturer code)

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

© 1SO 2009 — All rights reserved 1
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41
approval reference number
number issued to the manufacturer of an approved transceiver by the registration authority

EXAMPLE ISO 24631-2 2009-02-001

NOTE It comprises the reference of the International Standard for which approval is made, the year of issue (4 digits),
the type of device tested (“02” for transceivers according to this part of ISO 24631) and the running number (3 digits)
referencing the transceivers tested successfully during that year.

4.2
country code
three-digit numeric code representing a country in accordance with ISO 3166-1

4.3
ISO 11784 and ISO 11785 transceiver
transceiver that reads at least both FDX-B and HDX transponders as defined in ISO 11784 and ISO 11785

4.4

1ISO 11784 and ISO 11785 transponder

radiofrequency identification (RFID) device that transmits its transponder code according to ISO 11784 and
ISO 11785 when activated by a transceiver

4.5
manufacturer
company that submits an application, for testing/ransceivers forconformance with ISO 11784 and ISO 11785

4.6

manufacturer code

MFC

three-digit number granted by the RA to a manufacturertunder'the conditions set forth in 1ISO 24631-1:2009,
Annex E, whose range and placement'within.the'code structuresare'in‘accordance 'with1SO 11784

NOTE Only one manufacturer code is granted to the same manufacturer.

4.7
RA-approved test centre
accredited test centre meeting the criteria of the registration authority

NOTE Accreditation: third-party attestation related to a conformity assessment body conveying formal demonstration
of its competence to carry out specific conformity assessment tasks (see Reference [3]).

4.8
RA-approved transponder
transponder approved by the registration authority

4.9
reference transponder
transponder used to test a transceiver, selected from the different RA-approved transponder types

410

registration authority

RA

entity that approves test laboratories and issues and registers manufacturer and product codes

411

transceiver
device used to communicate with the transponder

2 © 1SO 2009 — All rights reserved
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412

transponder

radiofrequency identification (RFID) device that transmits its stored information when activated by a
transceiver and that may be able to store new information

NOTE See ISO 24631-1 for definitions of the main types.

413

transponder code

code programmed in the transponder, as defined in ISO 11784:1996, Table 1, and in ISO 11785

414

transponder emulation circuit

circuit used to substitute for a transponder, built from well-defined components and an arbitrary waveform
generator (AWG)

415

transceiver under test

TUT
mobile transceiver that has passed conformance testing in accordance with ISO 24631-2

5 Abbreviated terms
AWG  advanced waveform generator

FDX-B full duplex communication protocol (conforming to 1SO, 11785, excluding protocols mentioned in
ISO 11785:1996, Annex A)

FSK frequency shift keying

HDX half duplex communication protocol
MFC  manufacturer code

NPO negative positive zero

NRZ non-return to zero

RA registration authority

RF radiofrequency

RFID  radiofrequency identification

TEC transponder emulation circuit

TUT transceiver under test

6 Application

6.1 The application submitted to the RA for testing the performance of a transceiver shall consist of a
covering letter and the application form presented in Annex A. The RA shall confirm receipt of the application
to the manufacturer within two weeks. By signing the application form, the manufacturer agrees to fulfil the
provisions of this part of ISO 24631.

6.2 The test centre shall be approved by the RA.

© 1SO 2009 — All rights reserved 3
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6.3 The RA maintains a list of approved test centres, from which the manufacturer may choose the centre
that will test his transceiver product.

6.4 A performance test application alone shall only be accepted for a transceiver type and model already
issued an approval reference number by the RA. If a transceiver product does not have an approval reference
number, the test shall only be performed in combination with transceiver conformance testing in accordance
with 1ISO 24631-2.

6.5 The manufacturer shall send a transceiver and all necessary accessories to the RA-approved test
centre. It is permitted to request the RA-approved test centre to use a transceiver already used for
conformance testing. The manufacturer shall ensure that the equipment is able to display or store the
transponder codes during testing.

6.6 The RA-approved test centre shall verify the transceivers using the test procedures specified in
Clause 7.

6.7 The RA-approved test centre shall prepare a confidential report of the results and shall send two copies
(and an electronic version) of the report to the chairman of the RA.

6.8 The RA chairman shall inform the manufacturer of the test results in a letter together with a copy of the
report.

6.9 The tested transceivers shall be kept by the RA-approved test centre, under the ownership of the RA.
6.10 The RA shall make publicly available the main results of the test, including a photograph of the
approved transceiver. A manufacturer, shall-have the right to,refuse that the resulis. be made publicly available
or to request their withdrawal from public'availability.In the first-case, the manufacturer shall send a request to
the RA not to publish, within two weeks of having received the, test report. In the second, the manufacturer
shall send a request to the RA and the RA shall‘remove the results from“public availability within four weeks of
receipt of this request.

6.11 The RA shall do everything. withiniits .power.to, protect.the integrity.cof .this_procedure with regard to
ISO 11784 and ISO 11785. :

7 Test procedures

7.1 Test apparatus

7.1.1 Transponder emulation circuit (TEC), designed in accordance with Annex B.

The TEC shall be used in the place of an FDX-B or HDX transponder in order to guarantee comparability of
results between the different tests and ensure that results will be reproducible in every laboratory, whenever

needed. Built from standard components, it also serves to avoid deviations that can occur due to progress in
technology or the spread in production of commercially available transponders.

7.2 Test conditions

The test conditions shall be as follows.
Ambient temperature: minimum 15 °C and maximum 30 °C
Ambient humidity: minimum 40 % rH and maximum 80 % rH

Ambient noise floor and ambient peak noise: < 30 dBuV/m (bandwidth 2,7 kHz)
50 Hz to 1 MHz during measurements
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Special attention shall be given to spurious emissions, which can be emitted, for example, by insufficiently
shielded computer monitors. The electromagnetic test conditions of the measurements shall be checked by
carrying out the measurements both with and without a transponder in the field.

7.3 Measurement of reading distance diagram

7.3.1 Purpose

The purpose of this test is to determine the reading test distance as a function of the transponder coil position
relative to the transceiver antenna, and also called antenna pattern. It is applied to the paths:

— transceiver to transponder (downlink), which is the activation field strength parameter;

— transponder to transceiver (uplink), which is the sensitivity parameter.

7.3.2 Transponder orientation
The optimum orientation for the different antenna types is as follows.
a) TUT with loop antenna

1) Air-coil transponder, as used with the TEC: the transponder shall be orientated parallel to the
antenna plane.

2) Ferrite-coil transponder: ityshall\be‘orientated perpendiculanto the antenna plane.
b) TUT with ferrite antenna

1) Air-coil transponder, as used with ¢he, TEC: the ,antenna plane shall be orientated perpendicular to
the axis of the ferrite antenna of the TUT;

2) Ferrite-coil transponder: measurements shall be performed in the optimum orientation, in which the

transponder is orientated in parallel with the antenna axis of the TUT's ferrite coil, as well as in a
minimum orientation, in which the transponder is oriented perpendicular to the optimum orientation.

7.3.3 Test geometry

The measurements shall be performed in a test plane. Within that plane, the origin or reference point is well
defined in respect to the housing of the transceiver antenna.

a) Transceiver loop antenna: the test plane shall be perpendicular to the antenna.
b) Ferrite antenna: the axis of the ferrite shall lie within the test plane.

Polar coordinates shall be applied for the position of the air-coil of the TEC. The measurements shall be taken
in 10° steps, as shown in Figure 1.

The TEC coil shall be aligned, as appropriate, in accordance with 7.3.2.

For a symmetric antenna design, only 10 measurements are required to define the complete three-dimensional
reading range of the transceiver.

However, if the transceiver antenna has been designed so as not to emit a symmetric field around its axis, or

if it has a non-symmetric sensitivity characteristic, 20 measurements shall be performed in two orthogonal test
planes, such as X-Y and X-Z. See Figures 1 and 2.
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