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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
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting,.‘Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

3 was prepared by Technical Committee ISO/TC 23, Tractors_and machinery for agriculture
bcommittee SC 19, Agricultural electronics.

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

Evaluation of conformance of RFID transponders with ISO 11784 and ISO 11785 (inclu
g and use of a manufacturer code)

Evaluation of conformance of RFID transéeivers with ISO 11784 and ISO 11785
Evaluation of performance of RFID transponders conforming with ISO 11784 and ISO 11785

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
con
ems

Thig

for animal identification are

Thig

fronp transceiver to transponder, and the data transfer<from transponder to transceiver. This chai
be obtained from the results of two measurements — the first determining the minimal activating magnetic

can
fielg

Both measurements use a reference measurement antenna configuration under conditions 3

abs
med
in t

pargmeters can be measured using the same measurement antenna configuration.

24631 defines means, based upon ICAR test procedures 'l for evaluating and verityin
ormance and performance of RFID devices in respect of ISO 11784 and ISO 11785. Onlyh
nating from RA-approved test centres are recognized.

part of ISO 24631 deals with the performance of RFID transponders, of which thefour main

injectable transponders,

electronic ear tag transponders,

electronic ruminal bolus transponders, and
tag attachments.

part of ISO 24631 permits the characterization of theiwo RFID communication paths: the ene

strength needed for transmitting the information and the second the transponder modulatior

blute values to be obtained for comparison of data between the tested transponders
surements that contribute to the performance assessment of the transponders are the bit len
ne case of FDX-B transponders @nd’ the frequency stability in the case of HDX transpong

g both the
ose results

types used

rgy transfer
acterization

amplitude.
llowing the
Additional
gth stability
ers. These
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Radiofrequency identification of animals —

Part 3:
Evaluation of performance of RFID transponders conforming

with-1SO-11784-and1SO-14785
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Scope
part of ISO 24631 provides the means of evaluating the perfermance of 1SO 1
11785-conformant RFID (radiofrequency identification) transponders @sed in the individual i

himals.

test procedures specified in this part of 1ISO 24631 are recognized by the FECAVA (Fg
ppean Companion Animals Veterinary Association) and {WSAVA (World Small Animal
bciation) and as such can be applied also to companion animals.

Conformance

[ centres approved by the registration authority (RA) shall perform transponder testing
edures specified in Clause 7 and shall réport the test results to the RA. These tests are in
the technical requirements of ISO 11784 and ISO 11785. The manufacturer shall apply for
ng by completing and submitting to\the RA the application form provided in Annex A. Only tr]
a product code issued by the RA(see ISO 24631-1) shall be tested. A transponder test rep
prded to a manufacturer whosetransponder product has been tested as per Clause 7.

Normative references

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

3166-1}. Codes for the representation of names of countries and their subdivisions — Par
N

1784- and
Hentification

deration of
Veterinarian

using the
accordance
ransponder
Ansponders
ort shall be

For dated
referenced

1: Country

ISO

ISO

11784, Radio frequency identification of animals — Code structure

11785:1996, Radio frequency identification of animals — Technical concept

ISO 24631-1:2009, Radiofrequency identification of animals — Part 1: Evaluation of conformance of RFID

tran

sponders with ISO 11784 and ISO 11785 (including granting and use of a manufacturer code)

ERC recommendation 70-03, Relating to the Use of Short Range Devices (SRD)")

1)

CEPT (Conférence Européenne des Administrations des Postes et des Télécommunications) publication.
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4 Terms and definitions

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

41

bit length stability
stability of an FDX-B transponder expressed by the standard deviation of the duration of one-bit information

4.2
country co

de

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

4.3

frequency
stability of
low and hig

4.4
identificati
code used

internationgl levels

NOTE |
4.5

laboratory
electromag
Recommen

4.6

laboratory
transceiver
HDX transp

4.7

manufactu
company th
code for tra
in 1ISO 2463

4.8
manufactu
MFC
three-digit
Annex E, w|
NOTE q

4.9

fn

tability
HDX transponder expressed by the standard deviation of the two frequencies representing
h bit of an FSK modulated signal

bn code
to identify the animal individually, at the national and, in combination with a country c

is a national responsibility to ensure the uniqueness of national ID codes.

lactivation field
hetic field with a frequency of 134,2 kHz and a_magnetic field strength according to §
dation 70-03

reference transceiver

used to test the transponders generating-the laboratory activation field, able to read FDX-B
onders

rer

hsponders in conformance-with ISO 11784 and ISO 11785 while accepting the conditions set 1
1-1:2009, Annexes B,\Cland E

rer code

umber granted by the RA to a manufacturer under the conditions set forth in 1SO 24631-1:2
hose range and placement within the code structure are in accordance with ISO 11784

the

bde,

FRC

and

at submits an application.for) conformance testing or for the granting and use of a manufacfurer

orth

D09,

Dnlyone manufacturer code is granted to the same manufacturer.

product code
six-digit number granted by the registration authority to a manufacturer for a certain type of transponder,

formatted s

410
RA-approv

uch that its first part is the manufacturer code and second part a three-digit serial number

ed test centre

accredited test centre meeting the criteria of the registration authority

NOTE

of its competence to carry out specific conformity assessment tasks (see Reference [2]).

Accreditation: third-party attestation related to a conformity assessment body conveying formal demonstration

© 1SO 2009 — All rights reserved
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RA-approved transponder
transponder approved by the registration authority

4.12

RA-

registered manufacturer

manufacturer with one or more RA-approved transponders

413

regi
RA

stration authority

enti

4.14

retdgging

prog

or that is no longer readable

415

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

ess that assigns to a new transponder the same identification number as a transponder that has been lost

ret
thr

4.1
tran
dev

4.17
tran
radi

transceiver and that may be able to store new information
NOTE A transponder can be characterized aceording to its components (chip, coil, capacitor, etc.), cg
protpcol, size, shape and packaging, or any additional characteristics that could change its properties. The m|
defimed in 4.17.1 to 4.17.4 below.

A

gging counter
-bit field for counting the number of retagging

sceiver
ce used to communicate with the transponder

sponder
b frequency identification (RFID) device that_dtansmits its stored information when acti

rem

bated by a

mmunication
Qin types are

patible and

m or to be

ains permanently in its fore stomach

417.4

tag

attachment

nant, which

transponder components covered by a primary protection layer and meant for producing one or more of the

thre

e other main transponder types or other types of animal transponder

4.18
transponder modulation amplitude
characterization of the transponder signal strength sent back to the transceiver

NOTE For FDX-B it corresponds to the modulation depth; for HDX to the average voltage depth.
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419
transponder minimal activating magnetic field strength
minimal value of magnetic field strength needed to obtain full activity of the transponder

NOTE The transponder is activated after having been placed in a magnetic field whose strength depends on the
antenna, chip and packaging design. Full activity is obtained when the transponder is supplied with energy sufficient to
transmit the complete data according to ISO 11785.

4.20
user information field
five-bit field for additional user information, used only in conjunction with the country code

5 Abbre¢viated terms

CN

(@)

bmpensating network

CRC

(@]

yclic redundancy check

FDX-B  fyll duplex communication protocol (conforming to ISO 11785, excluding-protocols mentionefd in
$0 11785:1996, Annex A)

FSK frequency shift keying

HDX hplf duplex communication protocol
HSC Helmholtz sensing coil

HTA Helmholtz transmitting antenna
IEEE Institute of Electrical and Electronics Engineers
MFC manufacturer code

MN matching network

RA registration authority

RFID radiofrequency identification

SC sensing coil

TUT transponderunder test

6 Application

6.1 The application submitted to the RA for testing the performance of a transponder 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 Approval in accordance with 1ISO 24631-1 is a prerequisite for approval for testing in accordance with
the present part of ISO 24631.

6.3 The test centre shall be approved by the RA.

6.4 The RA maintains a list of approved test centres, from which the manufacturer may choose the centre
that will test his transponder product.

4 © 1SO 2009 — All rights reserved
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6.5 The manufacturer shall provide the RA-approved test centre with 50 transponders of the same type and
model for testing. If the RA-approved test centre selected already has this number of the same transponders,
they may be used. The transponders shall carry the country code “999” (indicating a test transponder) or the
manufacturer’s code if existent. The manufacturer may freely choose the identification codes, but duplicated
numbers are not allowed. The manufacturer shall provide a list of the transponder codes in decimal
representation.

6.6 The RA-approved test centre shall verify the transponders using the test procedures specified in
Clause 7. All tested transponders shall be readable by the configuration also specified in Clause 7. The codes
read shall match the codes provided by the manufacturer.

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 transponders shall be kept by the RA-approved test centre, underthe ownership pf the RA.
6.10 The RA shall make publicly available a photograph of the approved transponder.

6.11 The RA shall make publicly available the main results of the testCA manufacturer shall haveg the right to
refuse that the results be made publicly available or to request theirdwvithdrawal from public availapility. In the
first|case, the manufacturer shall send a request to the RA not te-publish, within two weeks of having received
the ftest report. In the second, the manufacturer shall send a.request to the RA and the RA shallfremove the
results from public availability within four weeks of receipt of.this request.

6.12 The RA shall do everything within its power to protect the integrity of this procedure with regard to
ISO[11784 and ISO 11785.

7 |Test procedures

71| General

Thel| test centre shall test five transponders randomly picked from the 50 transponders provided by the
manufacturer, in accordance(wijth the following procedures. During the measurements, the transponder shall
be gositioned in a Helmholtz configuration producing an adjustable uniform magnetic field.

7.2| Helmholtz configuration

7.2l Transponder parameter test set-up

The| Helmholtz transmitting antennas (HTA) produce a homogeneous, cylindrically shaped field. A functional
diagram ‘of the Helmholtz configuration and corresponding test set-up is shown in Figure 1. The fransponder
under-test (TI IT) shall he pncifinnnrl on-the central avic, mir’l\may between-the transmitter coilsl of the test

configuration.2) The matching network (MN) shall be used to match the setup of the two HTA to 50 Q output
resistance of the amplifier.

2)

The maximum size of the transponder is limited by the Helmholtz configuration's dimensions — in length by the
distance between the HTA, and in diameter by the HSC diameter. The signal emitted by small transponders could require
smaller sensing coil dimensions. If that is the case, the ISO/TC 23/SC 19 animal identification working group will develop a
special setup for those devices.

© 1SO 2009 — All rights reserved
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7.2.2 Field strength calculation

A very accurate relation exists between the magnetic field and the current in the Helmholtz coils. By
measuring the current through the HTA, the magnetic field strength, H (root mean square,
35,8 mA/m — 35,8 A/m) can be calculated from Equation (1):

Hrms

where

NutA XUHTA_pp
1, 976 4 x DHTA X RHTA

(1)

Nuta
UTA p
Dyt

Ruta

is the number of turns on HTA cail (= 5);
is the peak-to-peak voltage at Ryyp;
is the diameter of HTA coil;

is the resistor in series with HTA coils.

7.2.3 Helmholtz transmitting antenna (HTA) coils

The dimens

Two HTA ¢

ions and characteristics of the HTA coils shall be as shown in Eigure 2.

ils are used in the Helmholtz configuration.

Owing to the low number of turns (five), the best way to manufacture the HTA is by winding onto a ¢ore

element.

7.2.4 Helmholtz sensing coils (HSC) and sensing coils’(SC)

HSC shall

e used for both FDX-B and HDX. Two-HSC shall be connected in series.

The HSC gnd the SC shall be made in accordance with Figure 3 and shall be connected by means of| the

compensati

pn network (CN) (see Figure 1),

© 1SO 2009 — All rights reserved
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T
1 2
b c
5 4
d
Key)|
1 [Fode generator A\ CN
2 function waveform or arbitrary waveform geqﬁ?’a%r HSCA1
3 scilloscope \\0 HSC2
4  pmplifier . C) HTA1
5 personal computer (PC) with IE rd HTA2
6 measurement antenna confi ion MN
o} s0
TUT

N\
Trigger. QQ%
EEE interfa
Output si %
50 Kv

ngpal and in phase.

compensation network

first Helmholtz sensing coil ©
second Helmholtz sensing coil ©
first Helmholtz transmitting antenna ©
second Helmholtz transmitting antenna ©
matching network
sensing coil

transponder under test

Figure 1 — Test set-up and Helmholtz configuration
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https://standardsiso.com/api/?name=8a7ae993d58934c8e27e3a7ee9ac7a3d

ISO 24631-3:2009(E)

Dimensions in millimetres

$200 £0,5
$201 0,5

Y
A

Key

1 core eldgment

Wire: B155 500 ym Grade 1B
Nyta (numbgr of turns on HTA) = 5

Figure 2 — HTA coils — Physical characteristics

Dimensions in millimgtres

99 0,2

1 0,05

A

Py
B

Wire: B155 ]00 im'Grade 1B or P155 100 ym Grade 2

NHSC (numb rofturns on HQ(‘) =70

Ngc (number of turns on SC) =45

Figure 3 — HSC and SC — Physical characteristics
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7.2.5 Positioning HSC and SC in relation to HTA

The HSC shall be centred between the two HTA. The external SC, if needed, shall be positioned as shown in
Figure 4.

Dimensions in millimetres

isc B HsC1 B HsC2

IHTA1 I HTA2
50 0,2 25 0,2 50 +0,2 25 0

A
Y
A

A
Y

Key|

1 ferrite coil HTA1 first Helmholtz transmitting antenna

2 air coil HTA2 second Helmholtz transmitting antenng
CN compensation network MN matching network

HSQ1  first Helmholtz sensing coil SC sensing coil

HSG2  second Helmholtz sensing coil

Figure 4 —HTA, HSC and SC positions

7.26 Matching network (MN)
Thel matching network shall be realized according to Figure 5 (see also Figure 1).
C1

C2 ——

®

Key

C1,C2 capacitors

HTA1, HTA2 Helmholtz transmitting antennas
UrnTaA voltage at RHTA

RHTA resistor in series with HTA coils

Figure 5 — MN and magnetic field-generating coils
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https://standardsiso.com/api/?name=8a7ae993d58934c8e27e3a7ee9ac7a3d

ISO 24631

-3:2009(E)

Capacitors C1 and C2 shall be adjusted (e.g. parallel capacitors) to match the resistor, RHTA , and HTA1 and
HTA2 to 50 Q of the amplifier output. Values for C1, C2 and RHTA shall be adjusted around the start values
for 134,2 kHz in accordance with Table 1.

Table 1 — Matching components for 134,2 kHz

Component Value Comment
C1 15 nF 500 V, film capacitance
C2 30 nF 500 V, film capacitance
RHTA 5032 10 W, low inductance
@  The valup of 5 Q for RHTA takes into account the series resistance of the HTA coils, which have an approximate value 6f0;4 O

7.2.7 Mat

The HTA sk

In order to
42 nF.

During the fest, couple the transponder with the HTA and HSC.

For very sn
For larger t
in the calcd
possesses

Another prg
transponde

Such proble

7.2.8 Con
The CN sh
according t
mechanical

The oscillos

ching network (MN)
all be matched to the output impedance of the amplifier: 1 V into 50 Q gives 1 A into the HTA

espect the inductance value of the HTA, which shall be 33 uH, the series capacitor value sha

all transponders, the coupling between the transpondericoil and the HTA is very low and neglig
ansponders, couple the HTA to the transponder fora given value: a part of the energy is abso
lated output resistor of 4,7 Q of the transmitter.-Only a transmitter that works as a current so
very high output resistance and is therefore without influence on the behaviour of the transpong

blem that can occur is detuning due to,the coupling of these coils — resulting in distortion of
 code and a wrong measurement of thie'modulation amplitude.

ms can be avoided if a current source transmitter such as the one illustrated in Annex B is use

hpensation network (CN)

all be used to zera-out the constant magnetic field generated by the HTA and shall be
b the schematic diagram shown in Figure 6. The adjustment potentiometer (P1) compensate
and electrical mismatches.

cope probe used should have at least the characteristics: > 10 MQ and < 20 pF.

Coils.

| be

ible.
bed
irce
er.

the

built
5 for

10
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R1 P1 4 R2
— //
+
HSC1
sch |- 1
+ \;.
L +
HSC2
Key
1 oscilloscope
HSdA1 first Helmholtz sensing coil
HSG2  second Helmholtz sensing coil
P1 adjustment potentiometer (10 kQ)
R1 first resistor (15 kQ)
R2 second resistor (100 kQ)
SC sensing coll
Figure 6 — Compensation network for zeroing out HTA magnetic field
7.3| Test apparatus
7.3. Magnetic field generation
7.3./1.1 Helmholtz transmitting antenna (HTA) configuration, built in accordance with Figure 7.
7.3/1.2 Function waveform generator (FWG) or arbitrary waveform generator (AWG).
7.3.2 Matching network (MN), in accordance with 7.2.7.
7.3.BCompensation network, in accordance with 7.2.8.

© 1SO 2009 — All rights reserved
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Dimensions in millimetres

1 2
| |
13 1
s -
I HTA1 HTA2 I
100 +0,5
Key
1 ferrite cpil
2 air coil
HTA1 firgt Helmholtz transmitting antenna
HTA2 segond Helmholtz transmitting antenna

Connect the fwo HTA in series.

Figure 7 — HTA configuration — Physical characteristics

7.3.4 Magnetic field modulation (FDX-B only)

7.3.41 Compensated field measurement coil configuration.

Two

The compe
HSC collec
which is aln
shall allow

hsated field measurement coil configuration uses three coils disposed in specific orientations.

the modulation magnétic'field emitted by the transponder, while an SC collects the magnetic f]
nost not modulated“Combining both the collected signals from the HSC and SC through the
the nulling of the‘constant magnetic field generated by the HTA. This configuration is require

eld,
CN
d in

order to reduce the positien.sensitivity of the TUT.

7.3.4.2 Two-channel oscilloscope, with a bandwidth of at least 100 MHz.
7.3.4.3 Pefsonal computer (PC), with an interface allowing full control of the instruments used — for
example, by means of an IEEE interface.

7.4 Test set-ups for measuring the modulation amplitude

7.41 FDX-B transponders

The sensing of the modulation amplitude shall be performed using a three-coil configuration, consisting of two
HSC placed into a Helmholtz configuration within the Helmholtz transmitting antennas, and one SC placed
outside the Helmholtz transmitting antennas. The internal HSC shall sense the generated field and emitted
modulation signal with low influence from the coupling factor and position of the transponder unit; the external
SC shall sense only the generated field and can consequently be used as a compensation signal by
subtracting the generated field. The output of the CN is the return signal of the transponder.

12 © IS0 2009 — All rights reserved
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7.4.2 HDX transponders

The sensing of the modulation amplitude shall be performed using a two-coil configuration, consisting of two
HSC placed into a Helmholtz configuration within the Helmholtz transmitting antennas. The HSC shall sense
the generated field and the emitted frequencies with low influence from the coupling factor and position of the
transponder unit, and shall deliver the bit value representing frequencies directly to the oscilloscope.

The external SC and CN shall remain connected, despite not having a functional impact on the HDX

freq

7.5

The

Spe
shig
carn

7.6

7.6.
For
in 4
peri

7.6.

The]
Nev

See

uency measurements.

Test liti

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

cial attention shall be given to spurious emissions, which can_be“emitted, for example, by i

Ided computer monitors. The electromagnetic test conditions{of*the measurements shall be
ying out the measurements both with and without a transponder’in the field.

Tests

1 General
a complete characterization of the TUT, perform all the tests. The transmitting pattern shall bg

ccordance with ISO 11785. The time sequence shall be such that the magnetic field is act
bd of 50 ms, followed by a magnetic field interruption of 20 ms. See Figure 8.

2 Transponder orientation

system has been designed-so that minor positioning errors shall not influence the measuremsg
ertheless, in order to obtain reproducible measurements, the transponder position has to be we

in the case of ancair-coil transponder, its orientation shall be parallel to the transmitting antenn

in the case.of a ferrite-coil transponder, its orientation shall be perpendicular to the transmitt
plane.

Figure4.

nsufficiently
checked by

b generated
vated for a

ents results.
Il defined:

B plane;

ng antenna
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Values in milliseconds
|
a b a b
A
—
- 50 | 20 | 50 | 20
- - -t
Key
1 activatign field
a Field ON.
b Field OFF.
Figure 8 — Magnetic field activation sequence
7.6.3 Corstant magnetic field nulling
The purpose of this test is to compensate for all mechani¢al and electrical mismatches of the measuren
antenna copfiguration. It is necessary to use and adjustithe CN prior to measurement in order to obtain|
minimal nofse level measured using the oscilloscopée.’ The procedure, as follows, shall be repeated be

each measlirement series or after each mechanicalintervention, equipment change or test location changé.

all interconnections and switch on all equipment.
waveform generator to product a 134,2 kHz continuous sine wave.
antenna current to obfain a magnetic field strength of 1 A/m.

the potentiometer(P1) to obtain the minimal voltage noise measured on the oscilloscope

antenna‘current to obtain a magnetic field strength of 0,1 A/m.

e the Voltage noise with the oscilloscope.

Set the antenna current to obtain a magnetic field strength of 10 A/m.

Measure the voltage noise with the oscilloscope.

mechanically and electrically.

a) Check
b) Setthe
c) Setthe
d) Adjust
FDX-B
e) Setthe
f)  Measu
9)
h)
i)
j)
1)
2)
14

Test type

Magnetic field value

Record the following for each measurement:

residual noise level

0,1 A/m, 1 A/m and 10 A/m

If measurements f) and h) show more than 10 %, recheck the measurement configuration set-up both
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3) Waveform generator frequency in kilohertz
4) RMS noise level in millivolts
5) Ambient temperature in degrees Celsius

6) Ambient humidity (relative value) as a percentage

7.6.4 Minimal activating magnetic field strength in FDX-B mode

Th purpose. of this test is to determine the minimal m:\gnnﬁr\ field cfrnngfh values for which the ransponder
will fransmit a complete valid data sequence. It is necessary that the oscilloscope data be procegsed by the
PC |so that the identification code can be read out from the received data stream. The~codg has to be
conlplete and checked against the CRC information, then sent inside a time window corresponding to the
thegretical maximal acceptable [(30,52 + 0,03) ms, in step €), of the following procedure].

a) |Check that the constant magnetic field nulling procedure (7.6.3) has been carried out.

b) |Set the waveform generator to 134,2 kHz and generate an interrogation pattern in accordance with
ISO 11785.

c) |Set the antenna current to 1 mA.
d) |Record the voltage pattern measured on the CN with the ostilloscope over 100 ms.

e) |Process the data stream to extract the identification code, which shall be sent inside a timg window of
(30,52 £ 0,03) ms.

f) |If the identification code has not been extractedrepeat 1) to 3) below until it has been extractefd.
1) increase the antenna current by 1 mA;
2) record the voltage pattern measured on the CN with the oscilloscope over 30,52 ms;

3) process the data streamitor extract the identification code, which has to be sent insifle the time
window of (30,52 + 0,03)'ms.

g) |If the identification code has been extracted, calculate the corresponding magnetic field strength value.
h) [Record the identification code and its corresponding minimal activating magnetic field strength{
i) |Record thefollowing for each measurement:
1) Testtype minimal activating magnetic field strength in FIDX-B mode

2y Waveform generator frequency in kilohertz

3) Identification code

4) Minimal activating magnetic field value in amperes per metre
5) Ambient temperature in degrees Celsius
6) Ambient humidity (relative value) as a percentage
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7.6.5 Minimal activating magnetic field strength in HDX mode

The purpose of this test is to define the minimal magnetic field strength values for which the transponder
transmits a complete valid data sequence. It is necessary that the oscilloscope data be processed by the PC
in such a way that the identification code can be read out from the received data stream. The code has to be
complete and checked against the CRC information, then sent inside a time window corresponding to the
theoretical maximal acceptable [20 ms, in step d) of the following procedure].

a) Set the waveform generator to 134,2 kHz and generate an interrogation pattern for HDX in accordance
with ISO 11785.

b) Set thg antenna current to 1 mA.
c) Record the voltage pattern measured on the HSC with the oscilloscope over 20 ms.

d) Process the data stream to extract the identification code, which shall be sent inside atime windoy of
20 ms.

e) If the (dentification code has not been extracted, increase the antenna current by 1 mA and repeat
steps d) and d).

f)  Record the identification code and its corresponding minimal activating magnetic field strength.
g) Record the following for each measurement:
1) Test type minimal activating'rmagnetic field strength in HDX mode
2) Waveform generator frequency in kilohertz

3) Identification code

4) Mihimal activating magnetic field value imamperes per metre
5) Ambient temperature in degrees Celsius
6) Ambient humidity (relative value) as a percentage

7.6.6 Modulation amplitude in FDX-B mode

The purpose of this test is to-determine the transponder's modulation amplitude from the minimal activgting
field strength value up to_a magnetic field strength value of 50 A/m. It is necessary that the oscilloscope ¢ata
be processed by the PCuch that both the high and low voltage levels of the received data stream can be
defined. To| obtain asmore stable value, the transition period between the high and low level or the reverse
should not be considered (see Figure 9), so that for calculation purposes the four clock frequency cycles after
any transition .aré~removed. The final value has to consider five low and five high level bit patterns
representing @-logical “1” [step d) of the following procedure].

Calculate the high and low level (Uhigh and U,,,,) values using Equations (2) and (3) respectively:

cycle24
bit5 Z Uhigh_pp_cycle
Z cycle5
. 20
bit1
Uhigh = o

5

where Uhigh_pp_cycle is the high voltage level peak-to-peak value of one cycle.
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cycle24
bit5 Z Ulowippicycle

Z cycle5
bit1 20

U =
low 5

where Uy, pp._cycle is the high voltage level peak-to-peak value of one cycle.

Key

@)

Values in number of clock frequency cycles

bit 1 (1)
bit 2 (0)

bit 7 (1)

High level average.

Low level average.
Figure 9~-Cycles used to calculate FDX-B modulation amplitude

Check that the constant magnetic field nulling procedure (7.6.3) has been carried out.

Set the waveform generator to 134,2 kHz and generate an interrogation pattern in acco
ISO 11785}

Set therantenna current to obtain the minimal activating magnetic field strength.

Record the voltage pattern measured on the CN with the oscilloscope over five low and five h

patterns representing a logical “1”.

Process the data stream to extract the Uy, 4, and U, values.

dance with

igh level bit

Calculate the modulation amplitude of the FDX-B transponder, Uy gpx at the corresponding magnetic

field Strength: UMAﬁFDX = Uhigh — UlOW .

Create a result table in accordance with Table 2 as well as a graphical presentation of the results.

© 1SO 2009 — All rights reserved
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Table 2 — FDX-B modulation amplitude measurement results

Magnetic field strength Unigh Uow Uma FDX
A/m \

Minimal activating value X Y X=-Y
50 R S R-S

h) Increase the magnetic field strength by 10 measuring points per decade and repeat the measurement

until the table is completed.
i) Record the following for each measurement:

1) Test type modulation amplitude in FDX-B mode

2) Waveform generator frequency in kilohertz

3) ldegntification code:

4) Magnetic field value in amperes per metre

5)  Uxgn in volts

6) Udw in volts

7)  Upa rox in volts

8) Rgsults table as per Table'2

9) Graphic representation of results  similar to’'Figure 12

10) Ambient temperature in degrees Celsius

11) Ambient humidity (relative valu€):® " as a percentage
7.6.7 Modulation amplitude indHDX mode
The purpose of this test is t6-determine the transponder's modulation amplitude from the minimal activgting
field strength value up to.a.magnetic field strength value of 50 A/m. It is necessary that the oscilloscope ¢ata
be processpd by the RC<{such that the voltage level of the received data stream can be defined. The final
value has fo considery10 consecutive bits starting 10 ms after the start of the header [see Figure 10 |and

step c) of the following procedure]. Calculate the high voltage level (Uy,gp) value using Equation (4):

Uhigh =

cycle16
N o
bit1o £ ~ high_pp_cycle

cycleb
Z 12

bit1

10

where Upigh pp_cycle IS the high voltage level peak-to-peak value of one cycle.

18
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Values in number of clock frequency cycles

A 1 2 n

Key|

9)

bit 1 (1)
bit 2 (0)

bit 7 (1)

High level average.

Figure 10 — Cycles used to calculate HDX modulation amplitude

Set the waveform generator to 134,2 kHz :@nd generate an interrogation pattern in acco
ISO 11785.

Set the antenna current to obtain the minimal activating magnetic field strength.

Record the voltage pattern measured on the HSC with the oscilloscope over 10 consecutive b
10 ms after the rising edge of.the starting byte.

Process the data stream\to extract the Uy,4p, value.

Calculate the modulation amplitude of the HDX transponder, Uy npx: at the correspondin
field Strength: UMAiHDX = Uhigh' -

Create a result table in accordance with Table 3 as well as a graphical presentation of the resu

Table 3 — HDX modulation amplitude measurement results

Magnetic-field-strength Lh
MA_HDX
A/m

Minimal activating value

50 R

dance with

ts following

g magnetic

Its.

Increase the magnetic field strength by 10 measuring points per decade and repeat the measurement

until the table is completed.
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h)

Record the following for each measurement:

1) Test type modulation amplitude in HDX mode

2) Waveform generator frequency in kilohertz

3) Identification code

4) Magnetic field value in amperes per metre

5 U

i in volts

6) U,
7) R4
8) Gf
9) An

10) An

T

A_HDX in volts

sults table as per Table 3
aphic representation of results  similar to Figure 12
nbient temperature in degrees Celsius

nbient humidity (relative value)  as a percentage

7.6.8 Bit

The purpo

standard dgviation of the time needed for transmitting 1 bit of informiation. The value depends on the magr
field strength and therefore shall be measured from the minimal activating field strength value up

magnetic fi
that the bit
time, as well as its related stability, are defined at 50\% modulation level and over 128 consecutive
[step d) bel
(us), are ca

where bit,o,

where n is {

20

bitIengt =

bitstabl

ength stability in FDX-B mode

of this test is to determine the stability of the individualbit length. This value is related to
Id strength value of 50 A/m. It is necessary that the-oscilloscope data be processed by the P
length time can be defined [see Figure 11 and-step e) of the following procedure). The bit le

pw]. The average bit length (bitjgngy,) andthe bit stability (bitgiapit,), €xpressed in microsecq
culated [step f) below] using Equations (5)"and (6) respectively:

bit128

Z bitIength_n

_ bitn=1
k 128

th IS the length ofene bit.

bit128

- . 2
Z (b|tlength_n - bItlength)
-3 bitwn=1

ty n-1

the
etic
0 a
C so
hgth
bits
nds

©®)

(6)

e-number of bits
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Key

bit,,,
bitler
bit,,,

TergtT—T et TeTgtT_TT

—
.

A
)

bit 1 (1)
bit 2 (0)
bit (1)

gth_1 length of bit 1, ps
gth 2 length of bit 2, us
length of bit n, ps

gth_n
High level average.
Low level average.
50 % modulation level.
Figure 11 — Bit-length measurement — FDX-B
Check that the constant magnetic field nulling procedure (7.6.3) has been carried out.

Set the waveform generataor 10 134,2 kHz.
Set the antenna current)to obtain the minimal activating magnetic field strength.
Record the voltagé pattern measured on the CN with the oscilloscope over 128 consecutive bi

Process the-data stream to extract each single bit length, bitjgngin -

Calculate the average bit length, bitig,, and bit stability, bitg;,pir,, expressed in microsecq
the corresponding magnetic field strength.

[s.

nds (us) at

Create a result table in accordance with Table 4 as well as a graphical presentation of the results.

Table 4 — Bit length stability measurement results — FDX-B

Magnetic field strength bitiength bitstapiliy
A/m V&
Minimal activating value X Y
50 R S

© 1SO 2009 — All rights reserved

21


https://standardsiso.com/api/?name=8a7ae993d58934c8e27e3a7ee9ac7a3d

ISO 24631-3:2009(E)

h) Increase the magnetic field strength by five measuring points per decade and repeat the measurement
until the table is completed.

i) Record the following for each measurement:
1) Test type bit length stability
2) Waveform generator frequency in kilohertz

3) Identification code

4) Magnetic field value in amperes per metre
5) Single bit length, bitig i, , in microseconds

6) Average bit length, bityg, in microseconds

7) Bifstability in microseconds

8) Rdgsults table as per Table 4

9) Graphic representation of results similar to Figure 12
10) Ambient temperature in degrees Celsius

11) Ambient humidity (relative value) as a percentage

YA
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500 \(/
\
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300 AN
\\\
200 2 \
100
—i
0 >
0.001 0,01 0,1 1 10 100 X

Key
X magnetc field_strength, A/m
Y  bit stability. (bitstab“ity), us

1 TUT1
2 TUT2

Figure 12 — Bit length stability vs. magnetic field strength — FDX-B

7.6.9 Frequency stability in HDX mode
The purpose of this test is to determine the frequency stability of the bit representing frequencies. This value is

related to the deviation of the frequency representing the time needed to transmit 1 bit of information. The
value does not depend on the magnetic field strength and therefore shall be measured at the minimal
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