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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take partin

the work.

The procedt
described in
the different
editorial rul

Attention is
of patent ri
rights. Deta
Introduction
list of patent

Any trade nj

constitute ap endorsement.

For an expl
expressions
World Trade

iso/foreword.html.

the ISO/IEC Directives, Part 1. In particular, the different approval criteria neédg
types of document should be noted. This document was drafted in accordance, wit
s 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 st
bhts. ISO and [EC shall not be held responsible for identifying any_ et all such p

and/or on the ISO list of patent declarations received (see www.igso.org/patents) or th
declarations received (see https://patents.iec.c).

ime used in this document is information given for the cenyenience of users and dog

hnation of the voluntary nature of standards, the’ meaning of ISO specific term
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.isd

This docum
Subcommitt

This third ed
revised.

The main ch

Change
frequen

Adaptat
of this d

Alistofall p
Any feedbac

bnt was prepared by Joint Technical €emmittee ISO/IEC JTC 1, Information techn
be SC 31, Automatic identification and data capture techniques.

hnges compared to the previous edition are as follows:

Ly in the 930 MHzt0:960 MHz range anymore;

on of the testimethod for 860 MHz to 930 MHz band based on 10 years experience of th
pcument.

qrts in-the ISO/IEC 18046 series can be found on the ISO website.

res used to dpvp]np this document and those intended for its further maintenance are

d for
h the

ibject
atent

Is of any patent rights identified during the development of the decument will be in the

elEC

S not

b and
o the

.0rg/

blogy,

lition cancels and replaces the second (ISO/IEC 18046-3:2012), which has been technjically

bf the frequency range to 860 MHz to 930 MHz, as no countries, including Japan, support a

e use

complete listi

Vi

O questlons on this document should be directed to the user’s national standards bcrdy A
LITIE Ul LIlt!bE UUUle CdIl UE 1uuuu It WWWISO.0T EJ IIlE[IlUEI S. IlLIIll

© ISO/IEC 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://patents.iec.ch/
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://iecnorm.com/api/?name=bc6f3f16604a99f6057a6fab75d25f83

ISO/IEC 18046

Introduction

-3:2020(E)

Radio frequency identification (RFID) technology has broad applicability to the automatic identification
and data capture (AIDC) industry in item management. As a wireless communication technique based
on radio frequency technology, the applications cover multiple levels of the industrial, commercial and
retail supply chains. These can include:

freight containers,

returnable transport items (RTI),

t
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rmance tests define test methods which deliver results that allow the”comparison
systems, interrogators and tags in order to select among them for use'in a particular

erformance characteristics of devices (tags and interrogation equipment) can vary dr

of different
application.
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blication factors as well as the particular RFID air interface ffrequency, modulation, protocol, etc.)
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cation. Additionally, in an open environment, users of such technology demand mul
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definitions of performance as related to userapplication of RFID technology in the
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closely matching thosé€ of a particular application. However, it is important to exe
le-antenna measugement since multiple antennae can cause antenna-to-antenna
cal packaging limitations, mutual coupling issues, shadowing issues, directivity iss
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pd for many RFID applications.
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Information technology — Radio frequency identification

device performance test methods —

Part 3:
Test methods for tag performance

1 Scope

This flocument defines test methods for performance characteristics of RFID tagsforitem
and gpecifies the general requirements and test requirements for tags whichy/are appl
selection of devices for an application. The summary of the test reports forms'a unified tag

2 ormative references

ISO/IEC 18000-3, Information technology — Radio frequency identification for item ma

[SO/IEC 18000-6, Information technology~=— Radio frequency identification for item ma

ISO/IEC 18000-61, Information technology — Radio frequency identification for item ma
Part ¢1: Parameters for air interfage communications at 860 MHz to 960 MHz Type A

ISO/IEC 18000-62, Information technology — Radio frequency identification for item ma
Part ¢2: Parameters for air\interface communications at 860 MHz to 960 MHz Type B

ISO/IEC 18000-63, Information technology — Radio frequency identification for item ma
Part ¢3: Parameters for air interface communications at 860 MHz to 960 MHz Type C

ISO/IEC 1800064, Information technology — Radio frequency identification for item ma
Part ¢4: Rarameters for air interface communications at 860 MHz to 960 MHz Type D

management
cable to the
datasheet.

heir content
applies. For
nts) applies.
nagement —
hagement —
hagement —
nagement —
nagement —

nagement —

nagement —

Parameters for active air interface communications at 433 MHz

ent — Part 7:

ISO/IEC 18047-2, Information technology — Radio frequency identification device conformance test

methods — Part 2: Test methods for air interface communications below 135 kHz

ISO/IEC 18047-6:2017, Information technology — Radio frequency identification device conformance test

methods — Part 6: Test methods for air interface communications at 860 MHz to 960 MHz

ISO/IEC 19762, Information technology — Automatic identification and data capture (AIDC) techniques —

Harmonized vocabulary

3 Terms and definitions

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

© ISO/IEC 2020 - All rights reserved
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4 Symbols and abbreviated terms

4.1 Symbols

A
BLF
BW
D
E

E Max

E Survival
ETHR Identifica
E THR Read

E THR Write

fe

F Res

ftsbr

ftsbl
G

HT
HTHR Identificg

HTHR Read

tion

tion

Wavetengtit

backscatter link frequency

bandwidth

distance between the tag and the antenna
electric field

maximum operating electromagnetic field
survival electromagnetic field
identification electromagnetic field threshold
reading electromagnetic field threshold
writing electromagnetic field threshold
center frequency

resonant frequency

frequency tag side band right (frequency of the right side band of the tag spectirum)

frequency tag side.band left (frequency of the left side band of the tag spectrum)

antenna gain
magnetic-field strength
idetitification magnetic field threshold

reading magnetic field threshold

11 41

HTHR Write
HMax
HSurvival
IRejeCtion
M

PMax

P Survival

writingmagneticfieltd-threshold
maximum operating magnetic field
survival magnetic field

interference rejection

number of subcarrier cycles per symbol
maximum operating power of tag

survival electromagnetic power of tag

© ISO/IEC 2020 - All rights reserved
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PRejection interference power

Pyin minimum power operation threshold
Pyin, Fade maximum fade rate

PRey interrogator sensitivity

Pgack backscatter power at tag position

Q quality factor

RTcal interrogator to tag calibration symbol

SDegr dation

sensitivity degradation

Sbiredtivity sensitivity directivity

TRca tag to interrogator calibration symbol

Urnth peak-peak value of the voltage drop at external serial measurement res
NOTH Minimum power operation threshold, Py;,, is defined as theiminimum power received b}

antenpa from the E-field required for the tag to turn-on.

4.2 (Abbreviated terms

istor

F the isotropic

C directional coupler

Ccw continuous wave

DUT device under test

EMF electro magnetic field

FCC federal commutiications commission
FR fade rate

FSK frequency shift keying

ITF interrogator talk first

L length

LM load modulation

MPE maximum permissible human exposure
NPO negative-positive 0 ppm/°C

PCB printed circuit board

PIE pulse interval encoding

PR-ASK phase reversal amplitude shift keying
UHF ultra high frequency

RF radio frequency

© ISO/IEC 2020 - All rights reserved
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RX
SAR
TE
TX
UII
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receive antenna
specific absorption rate
test equipment
transmit antenna
unique item identifier

voltage

VSWR

5 Condit

5.1 Numlh

All measure

numbers maly be required for measurement campaigns for statistical purpose:

5.2 Testd

Unless othel
[(73 £ 5) °F)

5.3 RF enyironment

The tests sh

For measure
(see ISO/IEC

For measure

sufficient, wihere consideration is givento minimize the impact of electromagnetic sources tha

influence th¢

5.4 Pre-c

Where pre-(
conditioned

5.5 Defau

voltage standing wave ratio

ions applicable to the test methods

er of tags to be tested

ments defined in this document may be performed on a single(tag, but higher sam

nvironment

wise specified, testing shall take place in air environment of temperature (23 *
and of relative humidity 40 % to 60 %.

1l be performed in a known RF environment.

ments of propagative UHF tags analechoic chamber is the recommended test environ
18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 or ISO/IEC 18000-64).

ments of inductive tags at frequencies below 30 MHz, a typical laboratory environm

b results.

bnditioning

onditioningiis'required by the test method, the identification tags to be tested sh
to the testenvironment for a period of 24 hours before testing.

Ittolerance

pling

3) °C

ment

ent is
may

hll be

Unless otherwise specified, a default tolerance of +5 % shall be applied to the quantity values given
to specify the characteristics of the test equipment (e.g. linear dimensions) and the test method
procedures (e.g. test equipment adjustments).

For power values represented in dB or dBm, the tolerance shall be = 0,5 dB.

NOTE

5.6 Total

* 0,5 dB is approximately = 12 % of the non-logarithmics value.

measurement uncertainty

The total measurement uncertainty for each quantity determined by these test methods shall be stated
in the test report.

NOTE

Basic information is given in ISO/IEC Guide 98-3:2008.

© ISO/IEC 2020 - All rights re
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5.7 Testresultreporting

Each test result shall be reported with the number of samples tested. For statistical evaluation,
optionally the minimum value, maximum value, mean value and standard deviation may be reported
as well.

5.8 Test mounting material

For UHF tags, the tests may be performed with or without applied mounting material. When the
mounting material is defined by the tag manufacturer, the tests shall be performed with the specified
mounting material and in the free air.

If thq dielectric parameter or other critical parameters of material are known, themth¢y should be
specified in the test report.

5.9 |Test communication parameters

All offthe tests can be performed for various communication parameters (fepward and retyrn link). The
test donditions shall be recorded in the test report.

5.10| Test equipment limitations

Test ¢quipment for survivability field maximum level shall be«able to handle the maximum I¢vel declared
by thle product vendor. It shall be ensured that the test équipment is not limiting the performance
measurement.

5.11| Human exposure to EMF

High |magnetic or electromagnetic field strength may exceed the limits of MPE to EMF. This should be
taker} into account as necessary.

NOTH FCC guidelines for MPE and SAR\or EC 1999/519/CE are examples of relevant documents.

6 Setup of test equipment for tag test

6.1 |Test apparatus ahd test circuits for ISO/IEC 18000-2 tags

This tlause defines the test apparatus and test circuits for verifying the operation of a taglaccording to
the base standard ISO/IEC 18000-2. The test setups used shall be as described in ISO/IEC 18047-2.

6.2 |Testapparatus and test circuits for ISO/IEC 18000-3 tags

This flause defines the test apparatus and test circuits for verifying the operation of a taglaccording to

h b 4 1 IR ToVaWA S nFall Wa¥aVaVatile Wilaal) 4 4 4 1 1 - ICA /I /iy AN A7 O b d
the basestancara IOU/ILU 10UUU=O. TIIT LTS 5CLUPS UCSLTIIDCU IITNIOU/IEG/ TIN TOUT /770 11IdYy e used.

As the test apparatus described in ISO/IEC/TR 18047-3 is only designed for a magnetic field strength
up to 5 A/m, the test setups as described in Annex B may be used for magnetic field strength
exceeding 5 A/m.

© ISO/IEC 2020 - All rights reserved 5
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6.3 Test apparatus and test circuits for ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/
IEC 18000-63 and ISO/IEC 18000-64 tags

6.3.1 Propagative UHF tags measurement

6.3.1.1 General

This clause defines the test apparatus and test circuits for verifying the operation of a tag according to
the base standards ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and ISO/IEC 18000-64. The
test setup used for measurements of propagative UHF tags shall be as shown in 6.3.1.2. Alternatively,
the test setu, i i 047-6-may-beused

6.3.1.2 Sefup of the devices

The test setlip shall use either a bistatic test setup, as in Figure 1, or a monostatic,test setup,|as in
Figure 2. It ghall be ensured that the test equipment (TE) receiver is sensitive enouglt-to not limjfit the
measuremeits.

TE >— DUT

RX

Figure 1 — Bistatic test setup

In Figure 1, RX is the receive antenna, TX is the transmit antenna and TE is the test equipment.

R

TE C RX/TX > DUT

I

Figure 2 — Monostatic test setup

In Figure 2, the same antenna is used as RX and TX.

6 © ISO/IEC 2020 - All rights reserved
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The DUT shall be placed in the far field according to Figure 1 or Figure 2. The distance, D, shall be at
least as caluclated using Formula (1):

A isthe wavelength, and

6.3.114 Antenna polarization and requirements

For propagative UHF tests, a linear or circular polarized antenna shall beused, except ¥

tags

circular polarized antenna shall be used.

The
orie

Ante

6.3.1}5 Test setup for interference rejection measuirements of propagative UHF tags]

Figuie 3 and Figure 4 show the test setup arrangements for interference rejection measury

I} is the maximum dimension of the test antenna.

n.[ation ranges of the testing.

@)

'hat have more than one antenna or for sensitivity degradation me@surements, in

dircular polarized antenna shall have an axial ratio that is less\tHan 1 dB over the fr

nae used together in one measurement setup shall hayé.the same gain with a VSWR

TE 1 DUT

vhen testing
which case a

pquency and

1:2.

Pments:

In Figuré3, TE 1 represents the desired RF generator test equipment and TE 2 represents t

Figure 3 — Test setup for interference rejection measurement

TE 2

he interferer

RF generator testequipment.
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DUT

TE1

TE 2

In Figure 4,
RF generato

For this test
and oriented

Formula (1)

6.3.2
This clause

to the base s
ISO/IEC 180

6.4 Testa

This clause g

the base standard, ISO/IEC 18000-7. The test setups used shall be as described in ISO/IEC/TR 18(

7 Functi
IEC 18000
IEC 18000
7.1 Ident

7.1.1 Pury

The purposs

Indyctive UHF tags measurement

Figure 4 — Test setup for interference rejection measurement

'E 1 represents the desired RF generator test equipment and TE 2 represents the intel
" test equipment. C is a directional coupler.

the tag under test shall be placed at the same distance, D, from the two RF gener]
| for optimum field strength reception. The distance, D, shallbeat least as in defin
for performing the measurements in the far field.

tandards, ISO/IEC 18000-6, ISO/IEC 18000-61,AISO/IEC 18000-62, ISO/IEC 18000-6
D0-64. The test setup used for measurements-ofinductive UHF tags is shown in Anne;

pparatus and test circuits for ISO /IEC 18000-7 tags

lefines the test apparatus and test.¢ircuits for verifying the operation of a tag accord

bnal tests for inductive tags as defined in ISO/IEC 18000-2 and ISO/
-3,1SO/IEC 18000-61, ISO/IEC 18000-62, ISOIEC 18000-63 and ISO/
-64

fication magnetic field threshold (Hyyg 1dentification)

DOSe

ferer

ators
ed in

lefines the test apparatus and test circuits for verifying the operation of a tag accojding

B and
k C.

ng to
47-7.

identificatio

The identifica

ofthis test is to determine the threshol

d level of magnetic field strength required fg

tion magnetic field threshold, Hryg 1gentification i

s the minimum field strength allowin

gtag

identification.
7.1.2 Test procedure

7.1.2.1 General

At a fixed frequency as allowed by the regulation, the magnetic field strength of the generating field
shall be varied from zero until modulation of the tag is detected and the tag is identified.

7.1.2.2 1SO/IEC 18000-2 tags

The selection of system parameters shall be made in order to challenge the tag energy supply.
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Identification magnetic field threshold, Hyyg 1gentification M€asurement procedure:

1)
2)

3)

4)

5)

6)
7)

The

The waveform generator shall be set to the required operating frequency of 125 kHz o

The waveform generator amplitude shall be set to a value below Hyypg 1gentification: 1 1S
typically zero.

The tag shall be inserted in the test equipment.

-3:2020(E)

r 134,2 kHz.

amplitude is

An inventory command (see Annex D) shall be continuously sent with the code generator and the
amplitude shall be increased after each inventory command until the complete Ull can be measured

with the Helmholtz coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-2. If the-tag
rong, step 4) shall be repeated with higher amplitude.

<

—

he tag shall be removed from the test equipment.

o

f URHTA'

measurements shall be performed on all tags. Hryg 1dentificatig Shall be the highest

measjured magnetic field strength, H, for the individual tags.

7.1.2{3 ISO/IEC 18000-3 tags

The

gelection of system parameters shall be made in order to challenge the tag energy sup

Identjification magnetic field threshold, Hryg 1gentifieations M€asurement procedure:

1y
2)

3)

4)

5)

6)

7)

The waveform generator amplitude shall be set to a value below the identification m|
hreshold. This amplitude is typicallizzero.

—

The tag shall be inserted in the'test equipment.

An inventory command (see-Annex D) shall be continuously sent with the code gener
mplitude shall be increased after each inventory command until the complete UII can
ith the sense coils,

he data transfer;shall be verified by comparison with ISO/IEC 18000-3. If the tag
rong, step 4)shall be repeated with higher amplitude.

he tag shall be removed from the test equipment and the calibration coil shall be in
test equipment.

The waveform generator shall be set to thewequired operating frequency of 13,56 MHz.

response is

The magnetic field strength H for the individual tag shall be calculated by use of the npeasurement

value of all

bly.

4

agnetic field

ator and the

he measured

response is

serted in the

hedmagnetic field strength, H, for the individual tag shall be calculated by use of the measurement

made on the calibration coll.

The measurements shall be performed on all tags. Hyyg 1gentification Shall be the highest value of all
measured magnetic field strength, H, for the individual tags.

7.1.2.4

ISO/IEC 18000-61, ISO/IEC 18000-62, ISOIEC 18000-63 and ISO/IEC 18000-64 tags

For inductive coupled tags according to ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and
ISO/IEC 18000-64, the test methods of 8.1 with test setup as in 6.3.2 shall be applied. Additional to the
measurement results of Py;;, and Py, it shall be described how the H-field is derived.
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7.2 Reading magnetic field threshold (Hyyg read)

7.2.1 Purpose

The purpose of this test is to determine the threshold level of magnetic field strength that allows a tag
reading. In order to successfully read tag data, the command shall be transmitted correctly and enough
energy (flux density) shall be available to read the tag. The reading magnetic field threshold, Hyyg readr
is the minimum magnetic field strength allowing tag reading.

7.2.2 Testprocedure

7.2.2.1 Gelneral

At a fixed frg
a reading of
block memo
shall be fille
digits repreq
four bytes m

7.2.2.2 1IS(
The selectio

Reading mag

1y
2)

3)

4)

5)

6)
7)

8)

The way

The wav

threshold. This amplitude is typically zero.

The tag
A read s

generat¢r and the amplitude shall-he increased after each read single block command unt

complet

The dat
wrong,

The tag

The mag
Urntas 3

quency the magnetic field strength of the generating field has to be varied fronyzero
block user memory is possible. The reading shall be performed on the first’and th
'y address with a read single block command. Beforehand, all blocks ofithe user me

ented by the byte sequence 5A hex, 3C hex, OF hex and FO hex throughout the memory
emory block).

D /IEC 18000-2 tags

1 of system parameters shall be made in order to challenige the tag energy supply.
netic field threshold, Hyyg peaqr Measurement procédure:

eform generator shall be set to the required operating frequency of 125 kHz or 134,2

eform generator amplitude shall be set t@’a value below the identification magnetig

chall be inserted in the test equipment.

ingle block command shall bé.continuously sent to the first block address with the

b tag response can be measured with the Helmholtz coils.

hen step 4) shall(be repeated with higher amplitude.
chall be removed from the test equipment.

netic fiéld strength, H, for the individual tag shall be calculated by use of the measur¢
5 defified in [SO/IEC 18047-2.

until
e last
Imory

| with data with the same number of 1 and 0 uniformly distributed, (i.e:by using the binary

fora

kHz.
field

code
il the

h transfer shall be verified by comparison with ISO/IEC 18000-2. If the tag response is

ment

Repeat s

teps'3) to 7) with the read single block command sent to the last block address.

The measurements shall be performed on all tags. Hyyg reaq Shall be the highest value of all measured
magnetic field strength, H, for the individual tags.

7.2.2.3

ISO/IEC 18000-3 tags

The selection of system parameters shall be made in order to challenge the tag energy supply.

Reading magnetic field threshold, Hyyg peaqr mMeasurement procedure:

1) The waveform generator shall be set to the required operating frequency of 13,56 MHz.

2) The waveform generator amplitude shall be set to a value below the identification magnetic field
threshold. This amplitude is typically zero.

10
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3) The tagshall be inserted in the test equipment.

4) A read single block command shall be continuously sent to the first block address with the code
generator and the amplitude shall be increased after each read single block command until the
complete tag response can be measured with the sense coils.

5) The data transfer shall be verified by comparison with ISO/IEC 18000-3. If the tag response is
wrong, step 4) shall be repeated with higher amplitude.

6) The tag shall be removed from the test equipment and the calibration coil shall be inserted in the

t

est equipment.

7)
n

8) F

The 1
magrj

7.2.3

The t
cond

hade on the calibration coil.

epeat steps 3) to 7) with the read single block command sent to the last blogk'addres

etic field strength, H, for the individual tags.

Test report

est report shall give the measured reading magnetic field threshold, Hyyg reaqr the

Table 1 — Parameters recorded forreading magnetic field threshold

he magnetic field strength, f, for the individual tag shall be calculated by use of the.mpeasurement

°2)

neasurements shall be performed on all tags. Hyyg reaq Shall be the highiest value of all measured

bnvironment

tions and communication parameters. All these parameters shall be recorded accqrding to the
exampple in Table 1.

Test: Reading magneticfield threshold (Hyyg read)

Temperature: °C Humidity: %
Tag Hrotocol: Tag UII:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Bloclf number:

Cominand: 0x

Return Link

Datafrate: kbps Data coding:
Datablock size: bytes Data read:
Test Results
H50R Read | XX, XX mA/m
7.3 |Writing magnetic field threshold (Hryg write)

7.3.1

Purpose

The purpose of this test is to determine the threshold level of magnetic field strength, H, that allows
tag writing. In order to successfully write data into the tag, the data shall be transmitted correctly and
enough energy (flux density) shall be available during the memory access. The writing magnetic field
threshold, Hyyg writes 1S the minimum magnetic field strength, H, allowing writing into the tag.

7.3.2

Test procedure

7.3.2.1 General

At a fixed frequency the magnetic field strength, H, of the generating field shall be varied from zero
until a writing of block user memory is possible. The writing shall be performed on the first and the

© ISO/IEC 2020 - All rights reserved
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last block memory address with a write single block command. The data shall have the same number
of 1 and 0 uniformly distributed and its size equal to the block size. (i.e by using the binary digits
represented by the byte sequence 5A hex, 3C hex, OF hex and FO hex throughout the memory for a four
bytes memory block).

7.3.2.2 ISO/IEC 18000-2 tags

The selection of system parameters shall be made in order to challenge the tag energy supply.

Writing magnetic field threshold, Hyyg wyite» measurement procedure:

1y
2)

3)

4)

5)

6)
7)

8)

The wave kHz.

The waveform generator amplitude shall be set to a value below the identification magnetiq field
threshold, Hyyg 1gentification- 1 11is amplitude is typically zero.

The tag phall be inserted in the test equipment.

A write [single block command shall be continuously sent to the first block dddress with the| code
generat¢r and the amplitude shall be increased after each write single block command untjil the
completp tag response can be measured with the Helmholtz coils.

The datp transfer shall be verified by comparison with ISO/IEC_18000-2. If the tag respomse is
wrong, then step 4) shall be repeated with higher amplitude.

The tag phall be removed from the test equipment.

The magnetic field strength, H, for the individual<tag shall be calculated by use of the
measur¢ment Uppyra.

Repeat qteps 3) to 7) with the read single block command sent to the last block address.

The measur¢ments shall be performed on all tagsi¥H g write Shall be the highest value of all meagured

magnetic fie|d strength values, H, for the individual tags.

7.3.2.3 ISQ/IEC 18000-3 tags
The selectiof of system parameters‘shall be made in order to challenge the tag energy supply.

Writing magnetic field threshold,\Hyyg write» M€asurement procedure:

1y
2)

3)

4)

5)

6)

7)

8)

12

The waveform generatorshall be set to the required operating frequency of 13,56 MHz.

The waveform gefierator amplitude shall be set to a value below the identification magnetiq field
threshold, Hrypiadatification- 1 Nis amplitude is typically zero.

The tag phall'be inserted in the test equipment.

A write single block command shall be continuously sent to the first block address with the code
generator and the amplitude shall be increased after each write single block command until the
complete tag response can be measured with the sense coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-3. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

The tag shall be removed from the test equipment and the calibration coil shall be inserted in the
test equipment.

The magnetic field strength, H, for the individual tag shall be calculated by use of the measurement
made on the calibration coil.

Repeat steps 3) to 7) with the read single block command sent to the last block address.

© ISO/IEC 2020 - All rights reserved
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The measurements shall be performed on all tags. Hyyg write Shall be the highest value of all measured
magnetic field strength values, H, for the individual tags.

7.4 Maximum operating magnetic field (Hy,,)

7.4.1 Purpose

The purpose of this test is to determine the maximum operating magnetic field strength, Hy,, for
allowing tag identification.

7.4’.2 T\'al. Pr u\'\,dul\'

At a fixed frequency the magnetic field strength of the generating field shall be increaged from the
identffication magnetic field threshold, Hyyg 1dentifications UNtil identification of the'tag is hot possible.
The maximum operating magnetic field strength, H is the maximum magnetic field pllowing tag
identffication.

max’

As thjs test may be destructive, a different lot of samples shall be used.
7.5 [Survival magnetic field (Hg,vival)

7.5.1] Purpose

The gurpose of this test is to determine the maximum sdrvival magnetic field value, Hg, . k., at which
the t3g stops operating when exposed to this high value, even if the operating magnetic fie|ld is reduced
to a vlalue in the range between Hyyp 1dentification 3N . afterwards.

7.5.2| Testprocedure

At a fixed frequency the magnetic field strength of the generating field shall be increaged from the
identjfication magnetic field threshold;"HyR 1dentifications UNtIl tag destruction. The surviyal magnetic

field,|Hg, yival 1S the maximum magnetic field before tag destruction.

As this test is destructive, a different lot of samples shall be used.
7.6 |Load modulation(LM)

7.6.1] Purpose

The gurpose ofthis test is to determine the amplitude of the load modulation signal within the operating
magrletic field range.

7.6.2| \Test procedure

7.6.2.1 General

At a fixed frequency, the magnetic field strength of the generating field shall be increased from the
identification magnetic field threshold, Hiyg 1dentifications £© the maximum operating magnetic field,
H_ .., with a step of 1 A/m for ISO/IEC 18000-2 tags, a regular step of 0,5 A/m for ISO/IEC 18000-3 tags

max’

and a regular step of 0,1 A/m for ISO/IEC 18000-6 tags. The tag LM shall be calculated according to the
LM conformance measurement for the steps of magnetic field strength.

7.6.2.2 1SO/IEC 18000-2 tags
LM signal measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 125 kHz or 134,2 kHz.
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threshold, Hryp 1gentification-

3)
4)
5)

The tag shall be inserted in the test equipment.

An inventory command (see Annex D) shall be sent with the code generator.

equipment according the conformance procedure of ISO/IEC 18047-2.

6)

The waveform generator amplitude shall be set to the value of the identification magnetic field

The LM for the individual tag shall be calculated by use of the measurement made with the test

The magnetic field strength, H, shall be increased to the next value and the LM measurement for the

individual tag shall be calculated for each magnetic field strength step until reaching the maximum

operatin

For each ma
the individu

7.6.2.3 IS(

LM signal m
1y
2)

The way

The way

threshold, Hyyp 1gentification-

3) Thetag

4)

5) The LM
equipme

6) The mag
individu

operatin

For each ma
the individu

7.7 Optio

7.7.1 Pur}

The purposg
calculate thd

gnetic field strength step, the LM value shall be the lowest of all LM values calculatg

An inventory command (see Annex D) shall be sent with the code generator.

gnetic field strength step;the LM value shall be the lowest of all LM values calculatg

nal resonant frequency and Q factor measurement for inductive tag

g tield (Hy,,)-

] tags.

D /IEC 18000-3 tags
pasurement procedure:
eform generator shall be set to the required operating frequency’of 13,56 MHz.

reform generator amplitude shall be set to the value of the identification magnetic

Ghall be inserted in the test equipment.

for the individual tag can be calculated by use of the measurement made with th
nt according to the conformance procedure of ISO/IEC/TR 18047-3.

Inetic field strength shall be increased to the next value and the LM measurement f¢
al tag shall be calculated for each magnetic field strength step until reaching the max
g field, Hy,y-

] tags.

DOSE

of thisoptional test is to determine the resonant frequency and the -3 dB bandwic
quality factor of the tag for a magnetic field strength equal to Hyyg 1dentification:

bd for

field

P test

r the
mum

bd for

Ith to

7.7.2 Test procedure

A proposed test procedure is described in Annex A for ISO/IEC 18000-2 and ISO/IEC 18000-3 tags.

14
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8 Functional tests for propagative tags as defined in ISO/IEC 18000-61, ISO/
IEC 18000-62, ISO/IEC 18000-63 and ISO/IEC 18000-64

8.1 Minimum power operation threshold (Py;,) for identification, read and write

8.1.1 Purpose

The purpose of this test is to determine the minimum power operation threshold (Py;,) required for tag
identification. As the tag needs energy to operate, energy shall be supplied by the electromagnetic field.
The identification power is the minimum power threshold allowing tag identification.

8.1.2| Test procedure

For the ISO/IEC 18000-6 frequency band from 860 to 930 MHz, the electromagnetic fiéld stfength of the

generating field shall be varied from zero until modulation of the tag is detected/and the thg responds.

This test shall be performed with a frequency step of 5 MHz, covering at least 860 MHz to $30 MHz.

The delection of system parameters shall be made in order to challenge the tag energy supply by use of

the fqllowing procedure:
1) The waveform generator shall be set to the required operatidg)frequency of 860 MHz.
2) The waveform generator amplitude shall be set to a valué below the minimum power threshold.
This amplitude is typically zero.
3) The tag shall be inserted in the test equipment.
4) The defined command, which shall be selectedaccording Table 2, shall be sent continuously using
a code generator. The amplitude shall bedncreased after each command until the ¢omplete tag
response can be measured.
5) The data transfer shall be verified.hy comparison with the respective command regly according
tp the selected standard. If the tag response is wrong, step 4) shall be repeated with a higher
amplitude. In order to reduce the‘measurement time, a binary search using values aboye and below
the expected result may alse bé applied.
6) The minimum power operation threshold, Py;,, shall be calculated by use of the waveform generator
amplitude.
7) The backscatter{power, Py, shall be measured at Py, +2 dB as described in Annex E
8) Steps 1) ta6) shall be repeated by increasing the frequency by maximum 5 MHz| to the next
frequency step, including the two test frequencies 865 MHz and 915 MHz.
NOTH Inicreasing the power by 2 dB provides a sufficient power margin to guarantee stable ogeration of the
tag with stable backscatter power, Py, .
Table 2 — Test commands for minimum power threshold for identification, read and write
TEST ISO/IEC 18000-61 |ISO/IEC 18000-62 |ISO/IEC 18000-63 ISO/IEC 18000-64
Identification |Init_Round_All Group_Select Select - Query - ACK? TOTAL
power
Read power Select - Query - ACK - TOTAL
ReqRN - Read

Write power Select - Query - ACK - TOTAL
ReqRN - Write

a  [tisrecommended to select the minimal possible time, T4.

© ISO/IEC 2020 - All rights reserved
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8.1.3 Testreport

The test report shall give at least the full band from 860 MHz to 930 MHz with a minimum step width of
5 MHz, including the two test frequencies 865 MHz and 915 MHz, as Py, versus frequency curves. All
parameters shall be recorded according to the example in Table 3.

Table 3 — Parameters recorded for minimum power threshold measurement

Test: Minimum power operation threshold (Py;,,)

Mounting Material: paper
Temperature: 23 °C Humidity: 50 %

Tag Protocol] ISO/IEC 18000-63 Identifier:
UlI: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: 0xE000 0123 4567 89AB

Forward Link

Modulation ipdex: 90 % Data rate information: Data ceding: PIE
Modultion tyjpe: PR-ASK Tari=12,5 us
Tari-1 = 1,5 Tari-
Command(s)|including time between commands:

Select (01b10}0, Target=000, Action=000, MemBank=10, Pointer=0, Length=0,Mask=empty, Truncate=0)
T4=1ms
Query (0b1000, DR=64/3, M=4, TRext=1, Sel=00, Session=00, Target=A;Q=0)
Return Link

Data rate: kbps Data coding:
RTcal = 2.5 Tqri M=4
TRcal = 2,133 TRcal

Test Results

Frequgncy / MHz Pyin /. dBm Pgaci / dBm
860
865
870
875
880
885
890
895
900
905
910
915
920
925
930
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Table 3 (continued)

ISO/IEC 18046-3:2020(E)

Test: Minimum power operation threshold (Py;,)

Example of Py, versus frequency curve

-, \
12,

AN

Tag Turn-on Power (dBm)
)

B e e g

JO0M 820M e4om 860M 880M S00M 920M S40M 960M 980M
Frequency (Hz)

Exanjple of Py, versus frequency curve
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300M 320M M 360M 880M 900M oy oaom 960M 980M 16

NOTE Examples for ISO/IEC 18000+63 are shown in italics.

8.2 |Sensitivity degradation (Spegradation)

8.2.1 Purpose

The purpose of this test is to determine the sensitivity degradation (directivity) of the tgg in various

orienftations (@zimuth and elevation).

8.2.2| ({T¥est procedure

The test shall be performed at one or multiple test frequencies, where the recommended values are

865 MHz and 915 MHz.

Sensitivity degradation, Spegradation, Measurement procedure:

1) The waveform generator shall be set to the required operating frequency.

2) The waveform generator amplitude shall be set to a value below the minimum power threshold.

This amplitude is typically zero.

3) The tag shall be inserted in the test equipment at the reference point in optimal orientation. Flat
tags shall be placed with the flat side facing the measurement antenna. The optimal (reference)

orientation shall be the orientation of maximum sensitivity.

© ISO/IEC 2020 - All rights reserved
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4)

5)

The defined commands, which shall be selected according to Table 2, shall be sent continuously
using a code generator. The amplitude shall be increased after each command until the complete
tag response can be measured.

Data transfer shall be verified by comparison with the respective command reply according the
selected standard. If the tag response is wrong, step 4) shall be repeated with a higher amplitude. In
order to reduce the measurement time, a binary search using valuesabove and below the expected

result may also be applied.

6) The minimum power threshold shall be calculated by use of the waveform generator amplitude.

7) The backscatter power, P shall be measured at Py, +2 dB as described in Annex E.
8) In additjon to the initial position of 0, steps 4) to 7) shall be repeated with horizontal tag rotatjon of
15° to 345° with 15° step width.

9) The tag phall be vertically rotated by 90° and steps 3) to 8) shall be repeated.

NOTE In

reasing the power by 2 dB provides a sufficient power margin to guaranteestable operation|of the
tag with stable backscatter power, Py, .

Although digoles may have symmetric Spegragation- it is recommended to perfgrm the measurement over

all 360° as other tags and in particular metal tags may not have a symmettic Spegradation:

8.2.3 Testireport

The testrepgrt shall give the Speqradation @S Puin Versus the oriefitation. All parameters shall be recorded

according to|the example in Table 4.

Table 4 — Parameters recorded for Speg adation Measurement

Test: Sensitivity degradation (Spesyadation)

Mounting Mdterial: paper

Temperaturg: 23 °C

Humidity: 50 %

Tag Protocol

ISO/IEC 18000-63

Identifier:
UII: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: OxE000 0123 4567 89AB

Forward Link

Modulation ihdex: 90 %
Modultion type: PR-ASK

Data rate information:
Tari=12,5us
Tari-1 = 1,5 Tari-

Data coding: PIE

Command(s)|including time between commands:

Select (01b10Y 0 Target=000, Action=000, MemBank=10, Pointer=0, Length=0, Mask=empty, Truncate=0)

T4 =1ms

Query (0b1000, DR=64/3, M=4, TRext=1, Sel=00, Session=00, Target=A, Q=0)

Return Link

Data rate: kbps Data coding:
RTcal = 2,5 Tari M=4
TRcal = 2,133 TRcal
Test Results
Vertical Orientation / ° Horizontal Orientation / ° Pyin / dBm Py, / dBm
0° 0°
0° 15°

18
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Table 4 (continued)
Test: Sensitivity degradation (Spegradation)
0° 345°
90° 0°
90° 15°
90°
90° 345°

NOTE: Examples for ISO/IEC 18000-63 are shown in italics.
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8.3 Maximum operating power of tag (Py,,)

8.3.1 Purpose

The purpose of this test is to determine the maximum operating power, Py, allowing for tag
identification.

8.3.2 Test procedure

For the UHF frequencies 865 MHz and 915 MHz, the electromagnetic field strength of the generating
field shall be increased from P,,;,, until the identification of the tag is no longer possible.

The selectiof of system parameters shall be made in order to challenge the tag energy supply'by \|1$e of
the following procedure:

1) The wayeform generator shall be set to the required operating frequency.

2) The wayeform generator amplitude shall be set to a value below the minimum power thresghold.
This amplitude is typically zero.

3) The taghall be inserted in the test equipment.
4) The tag phall be left in the RF field for 5 seconds.
5) The defai[:ed commands, which shall be selected according to Tahle 2, shall be sent continuously.

6) Data transfer shall be verified by comparison with the respective command reply according to the
selected|standard. If the tag response is correct, step 4) shall be repeated with a higher ampljtude.
In order{to reduce the measurement time, the step width may vary, but the lowest step width|shall
be applied before the last measurement step.

7) The makimum operating power threshold, Ry, shall be calculated by use of the wavgform
generatgr amplitude, where Py, is the high@st value with a correct response.

8) The backscatter power, Pg, ., shall bemeasured at Py;, +2 dB as described in Annex E.

NOTE In¢reasing the power by 2 dB prevides a sufficient power margin to guarantee stable operation|of the
tag with stable backscatter power, Py, .

8.3.3 Tesfjreport

The test regort shall give, the measured maximum operating power, P),,. All parameters shall be
recorded acqording tohe example in Table 5.
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Table 5 — Parameters recorded for P;,, measurement

-3:2020(E)

Test: Maximum operating power (Py,,)

Mounting Material: paper

Temperature: 23 °C Humidity: 50 %

Tag Protocol: ISO/IEC 18000-63 Identifier:

UlI: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: 0XE000 0123 4567 89AB

Forward Link

Modulation index: 90 % Data rate information: Data coding: PIE

Mody

Ition type: PR-ASK Tari=12,5 us
Tari-1 = 1,5 Tari-

Cominand(s) including time between commands:

Selec} (01b1010, Target=000, Action=000, MemBank=10, Pointer=0, Length=0, Mask=empty, Truncate40)
T4 =1 ms
Query (0b1000, DR=64/3, M=4, TRext=1, Sel=00, Session=00, Target=A, Q=0)
Return Link
Datajrate: kbps Data coding:
RTcal= 2,5 Tari M=4
TRcal = 2,133 TRcal
Test Resuilts
Frequency Pyrax Pg.ck
865 MHz xx,xx dB xXx,xx dB
915 MHz xx,xx dB
NOTE: Examples for ISO/IEC 18000-63 are shewn in italics.
8.4 [Survival electromagnetic.power of tag (Pgvia1)
8.4.1 Purpose
The gurpose of this test i§to determine the maximum survival power at which the tag stops operating
whern exposed to this liigh value, even if the operating electromagnetic field is reduced to a[value within
the rgnge between Py, and Py,
8.4.2] Test procedure
For the UHF frequencies 865 MHz and 915 MHz, the electromagnetic field strength of thle generating
field ghadl-be increased from Py;,, until the identification of the tag is no longer possible.

The selection of system parameters shall be made in order to challenge the tag energy supply by use of
the following procedure:

1) The waveform generator shall be set to the required operating frequency.

2) The waveform generator amplitude shall be set to a value below the minimum power threshold.
This amplitude is typically zero.

3) The tagshall be inserted in the test equipment.

4) The tag shall be left in the RF field for 5 seconds.

5) The defined commands, which shall be selected according to Table 2, shall be sent at a power level
of around Py, +2 dB using a code generator.
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6) Data transfer shall be verified by comparison with the respective command reply according the
selected standard. If the tag response is correct, step 4) shall be repeated with higher amplitude. In
order to reduce the measurement time, the step width may vary, but the lowest step width shall be
applied before the last measurement step.

7) The maximum survival power, Pg,.iya» Shall be calculated by use of the waveform generator
amplitude as the power where the tag still replied after exposure.

NOTE Increasing the power by 2 dB provides a sufficient power margin to guarantee stable operation of the
tag with stable backscatter power, Py, .

8.4.3 Test

roanark

The test rep
recorded acq

ort shall give the measured maximum operating power (Py,,). All parameters ish
ording to the example in Table 6.

Table 6 — Parameters that shall be recorded for this measurement

hll be

Test: Maximum operating power (Py,,)

Mounting M4

terial: paper

Temperaturg

. 23 °C

Humidity: 50 %

Tag Protocol

ISO/IEC 18000-63

Identifier:
Ull: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: 0xE000 0123 4567,894B

Forward Link

Modulation i

Modultion ty|

hdex: 90 %
pe: PR-ASK

Data rate information: Data coding: PIE
Tari=12,5 us
Tari-1 = 1,5 Tari-

Command(s)
Select (01b10
T4=1ms

Query (0b100)

including time between commands:

[0, Target=000, Action=000, MemBank=10, Pointer=0, Length=0, Mask=empty, Truncate=0)

0, DR=64/3, M=4, TRext=1, Sel<00, Session=00, Target=A, Q=0)

Return Link

Data rate: kbps Data coding:
RTcal = 2,5 Tqri M=4
TRcal = 2,133 TRcal
Test Results
Fr¢quency Pyax Py, (optional)
865MHz xXx,xx dB xx,xx dB
915-MH= sesxxdB

NOTE: Examples for ISO/IEC 18000-63 are shown in italics.

8.5 Interference rejection (Iggjection)

8.5.1 Purpose

The purpose of this test is to determine the interference rejection, Ipgjection, ability of the tag.

22
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8.5.2 Test procedure

8.5.2.1 General

For the frequencies 865 MHz and 915, the interferer power shall be increased relative to the desired
electromagnetic field until the tag can no longer demodulate the desired generator command. For this
test, the test setup described in subclause 6.3.1.5 is used.

8.5.2.2 Continuous wave (CW) interference rejection

1) The desired generator shall be set to the required operating frequency.

2) The desired generator waveform amplitude shall be set to the value of Py;,,.
3) The interferer generator shall be set to the operating frequency +/-0 Hz frequency offdet.

4)

—

he interferer generator amplitude shall be set to a value below identification mpgnetic field
hreshold, which is typically zero.

—

5) The tag shall be inserted in the test equipment.

6) The interferer generator amplitude shall emit a CW signal at jncr€asing amplitude untjl the tag can
no longer demodulate the desired generator command.
7) The interferer power shall be calculated by use ofcthe interferer generator amplitude. The

T
interference rejection is the difference between the ifiterference power and the minimym operating
power: IRejection = PRejection - PMin'

8) Steps 3) to 7) shall be repeated for the interferer frequency offsets +/- 200 kHz, /- 400 kHz,
4/- 500 kHz, +/- 600 kHz, +/- 800 kHz, +/- 1000 kHz and +/- 1200 kHz.

8.5.2]13 Modulated interference rejection
1) The desired generator shall be set to the required operating frequency.
2) The desired generator waveform amplitude shall be set to 6 dB above the value of Py; |

3)

—]

he interferer generator'shall be set to the operating frequency +/-0 Hz frequency offset using the
spme coding.

4) The interferer génerator amplitude shall be set to a value below Py, which is typically zero.

5)

o

he tag shatl be inserted in the test equipment.

6) The interferer generator amplitude shall send an appropriate command at increasing dr decreasing
mplitude in 0,25 dB steps until the tag replies to 50 % (40 %-60 %) of the desir¢d generator
mimand at the given amplitude level.

7) The interferer power shall be calculated by use of the interferer generator amplitude.

8) Steps 3) to 7) shall be repeated for the interferer frequency offset +/- 200 kHz, +/- 400 kHz,
+/- 500 kHz, +/- 600 kHz, +/- 800 kHz, +/- 1000 kHz and +/- 1200 kHz.

8.5.3 Testreport
The test report shall give the interferer electromagnetic field strength for each frequency offset for

865 MHz and 915 MHz, plus the environment conditions and communication parameters. All of these
parameters shall be recorded according to the example in Table 7.
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Table 7 — Parameters recorded Iy ;o ction M€asurement
(Examples for ISO/IEC 18000-63 are shown Italics)

Test: Interference rejection (Ip.ietion)

Mounting Material: paper
Temperature: 23 °C Humidity: 50 %

Tag Protocol: ISO/IEC 18000-63 Identifier:
Ull: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: 0xE000 0123 4567 89AB

Forward Link

Modulation ifdexT90% Datarate Imformation: DatacodingrPIE
Modultion type: PR-ASK Tari=12,5us
Tari-1 = 1,5 Tari-
Command(s)|including time between commands:

Select (01b10}0, Target=000, Action=000, MemBank=10, Pointer=0, Length=0, Mask=empty, Tkuficate=0)
T4=1ms
Query (0b10000, DR=64/3, M=4, TRext=1, Sel=00, Session=00, Target=A, Q=0)
Return Link

Data rate: kbps Data coding:
RTcal = 2,5 Tqri M=4
TRcal = 2,133 TRcal

Test Results

Interferer frequency Offset CW Ipgjection Modulated Iygje tion
kHz)

-|1 200
-|1 000
- 800
- 400
- 200
0

200
+ 400
+ 500
+ 600
+ 800
H1000

Jd1.90N0
T ZUU

NOTE: Examples for ISO/IEC 18000-63 are shown in italics.

8.6 Maximum fade rate (Py;, rade)

8.6.1 Purpose

The purpose of this test is to determine the maximum fade rate that a tag can tolerate during
identification.
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8.6.2 Test procedure

For the test frequencies 865 MHz and 915 MHz the RF field is modulated with an increasing triangle
wave modulation rate, until the tag stops responding (see Figure 5).

Power(dB)

= command m tag response

P, +9dB

Py;,-3dB

Time|(s)
Figure 5 — Fade rate measurement
Fade frate (FR) (in dBm/s) is calculated using Formula (2} as follows:
AR=2C 2. AP.F 2)

wherp

Identjfification fade rate measurement procedure:

1y
2)

3)
4)

5)

6)

7)

%

AP is the field power variation in dBm
T is the period time in seconds

H isthe frequency in Hz

The waveform generator shall be set to the required operating frequency.

The wavefornigenerator amplitude shall be set to be 3 dB above the tag’s minimum power operation
hresholdByy;,, and the maximum waveform generator amplitude shall be set to 9 dB aHove the tag’s
minimum power operation threshold Py;,,.

—

Thedag shall be inserted in the test equipment.

The defined commands, which shall be selected according to Table 2, shall be sent continuously
using a code generator.

The data transfer shall be verified by comparison with the respective command reply according
to the selected standard. If the tag response is wrong, step 4) shall be repeated with higher
amplitude. In order to reduce the measurement time a binary search using values above and below
the expected result may also be applied.

The amplitude envelope shall be modulated, as described in step 2), using triangle-wave modulation,
from 0 Hz to the frequency at which the tag stops responding. The triangle-wave modulation
frequency shall be recorded.

The maximum fade rate, Py;, paqer Shall be calculated by use of the triangle-wave envelope’s
frequency.
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8.6.3 Testreport

The test report shall give the measured fade rate for the selected frequencies. Allparameters shall be
recorded according to the example in Table 8.

Table 8 — Parameters recorded for maximum fade rate measurement
(Examples for ISO/IEC 18000-63 are shown Italics)

Test: Maximum fade rate (Py;p, pade)

Mounting Material: paper
Temperature: 23 °C Humidity: 50 %

Tag Protocol: 1SO/IEC 18000-63 Identifier:
UlI: 0x3012 3456 7890 ABCD 0123 4567 89AB CDEF
TID: OXxE000 0123 4567 89AB

Forward Link

Modulation inflex: 90 % Data rate information: Data codiugPIE
Modultion typg: PR-ASK Tari=12,5us
Tari-1=1,5 Tari-

Command(s) ipcluding time between commands:

Select (01b1010), Target=000, Action=000, MemBank=10, Pointer=0, Length=0, Mask=empty, Truncate=0)
T4=1ms
Query (0b1000| DR=64/3, M=4, TRext=1, Sel=00, Session=00, Target=A, Q=0)
Return Link

Data rate: kbpp Data coding:
RTcal = 2,5 Tanji M=4
TRcal = 2,133 TRcal
Test Results
Frequency (MHz) Triangle wave modwlation Power fade rate
frequency
865 xx Hz V /ms
915 xX,Xxx dB

NOTE: Examples for ISO/IEC 18000-63 are.shown in italics.

9 Functipnal tests for 433,920 MHz propagative tags as defined in ISO/
IEC 1800Q-7

9.1 Identjfication-electromagnetic field threshold (E;yR 1dentification) @Nd frequency
tolerance

9.1.1 Purpose

This test determines the electromagnetic field threshold, Etyr jdentification 1€V€l required for tag
identification when using an ISO/IEC 18000-7 reader functioning in Master-Slave mode (Interrogator
Talks First or ITF).

The identification electromagnetic field threshold, E1yr 1gentifications 1S the minimum electromagnetic
field that allows a tag to be identified.

9.1.2 Testprocedure

The specification for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,920 MHz
(20 ppm), which is approximately +8,7 kHz. Since both the reader and the tag may be shifted by 20 ppm,
and potentially in opposite directions, the system must function within +40 ppm (approximately
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17,4 kHz) of the nominal centre frequency. For convenience in setting up the signal generator, use a
centre frequency low of 433,900 MHz, nominal of 433,920 MHz, and a high of 433,940 MHz for the
following tests.

Identification electromagnetic field threshold, E1yr 1dentifications M€asurement procedure:

1) Set up all test equipment in an anechoic chamber or another fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and receiver.

he recommended test distance between the tag’s location and the reference antenha should be
4 metres, minimum, with 3 metres preferred.

2) Setasignal source to transmit FSK with a 433,920 MHz centre frequency, using FSK mpodulation at
#50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The.signal soyirce’s output
level must be adjustable over a 100 dB range in 10 dB steps, with at least10 dBm avgilable as the
maximum output.

As a modulator for this signal source, use a code generator calibrated to properly generate relevant
dommand sequences and timing.
The generator shall be set up so that the following conditigns exist when modulated:

Symbol LOW = £, +50 kHz (433,970 when centred at 435,920 MHz)

Symbol HIGH = f_ -50 kHz (433,870 MHz when¢entred at 433,920 MHz)

3) Use an FSK receiver and decoder to receive; decode, and send tag responses to|appropriate
monitoring software so tag responses cambe evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

4) Nlount the tag being evaluated onatminimum 50 cm x 50 cm metal sheet reflector [for this test,
tached in the mounting configuration specified for the specific tag model being evalfiated. Orient
he tag so its main response is facing the source signal.

—

5) Alternatively, depending-onexpected tag usage, the tag can be placed on a non-metallic mounting
flate or pole, or attached'in the mounting configuration specified for the tag model being evaluated.

6) Adjust the signal/seurce for minimum output, then send a Wakeup Header commgnd followed
ilmmediately by @ €ollect command as defined in ISO/IEC 18000-7. Adjust the signal soyrce until the
thg under test responds reliably.

7) Hecord data'for the tag when mounted vertically, then when horizontally polarized.

8) Hepeatisteps 6) and 7) after increasing the centre frequency to 433,940 MHz.

9) Repeatsteps 6)and 7)) after decreasing the centre trequency to 433,900 MHzZ.

10) Perform the measurements in steps 6) and 7) on all tags. The Etyg 1dentification Value is the greatest
electromagnetic field strength noted out of all measurements.

If one tag is clearly lower in sensitivity than all others—requires more signal before it will respond—it
should be removed from the tests and replaced with another tag.

9.1.3 Testreport

The test report provides data recorded for the system’s low, nominal, and high tolerance limits. Record
the environmental conditions and communication parameters according to the example in Table 9.
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Table 9 — Parameters recorded for Eqyp 1dentification M€asurement

Test:

Identification electromagnetic field threshold (Etyr 1dentification) at centre frequency
and +/-40 ppm

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag UII:
Forward Link

Deviation (kHz): |Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect command

Return Link
Data Rate: kljps |Data Coding:

Test Results

Certre Frequency f--40 ppm f. +40(ppm
xxx MHz xxx MHz xxx MHz

ETHR 1dentificdtion* XX,XX dBuV/m ETHR 1dentification’ XX XX dBUV/m | Eyyp jdentification’ XX XX dBuVfm
ID: ID: ID:
9.2 Reading electromagnetic field threshold (Etyg reaq) and4requency tolerance
9.2.1 Purpose
This test determines the electromagnetic field threshold level that allows a tag reading. To succeskfully
read tag data, transmit the command correctly, with enough energy available to read the tag. The

reading electromagnetic field threshold, Etyp reaqr 1Sc#he minimum electromagnetic field that allows

tag reading.

9.2.2 Tes

Run the test
Set the signa
then increas

For this test

The specific
(#20 ppm), W
and potenti
17,4 kHz) of

For convenig

procedure

s at 433,920 MHz, nominal, then at 433,900 MHz (-40 ppm) and 433,940 MHz (+40
1 source’s electromagnetic field below the level that allows a tag to respond to a comy
e the field to a level where'it is possible to read the tag’s ID and memory contents.

use user memory oL if this is not available, any other memory that is not the UIl menm

ition for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,92(
rhich is approximately +8,7 kHz. Since both the reader and the tag may be shifted by 2(
hlly in opposite directions, the system must function within 40 ppm (approxin
he nominal centre frequency.

nce in setting up the signal source, use a low frequency of 433,900 MHz, nominal ¢

bpm).
nand,
ory.

MHz

ppm
ately

entre

frequency of

433920 MHz anda high fr'pr}npnr‘y 0f 433940 MHz for the fnl]m,ving tests

Reading electromagnetic field threshold, Eyg peagr measurement procedure:

1y

2)

28

Set up all test equipment in an anechoic chamber or some other fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and receiver.

Recommended test distance between the tag’s location and the reference antenna should be
2 metres, minimum, with 3 metres preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output
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level must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the
maximum output.

Use a code generator calibrated to properly generate relevant command sequences and timing as a
modulator for this signal source.

The generator shall be set up so the following conditions exist when modulated:

3)
4)
i
S|
5) A
P
6) A
1
t
7) F
8) R
9) R

Symbol LOW =, +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = f_ -50 kHz (433,870 MHz when centred at 433,920 MHz)

enerator so all protocol timing can be maintained within correct relationships-

ount the tag being evaluated on a minimum 50 x 50 cm metal sheet reflector for this t
h the mounting configuration specified for the specific tag model beinglevaluated. O
o its main response is facing the source signal.

Iternatively, depending on expected tag usage, the tag can be placed on a non-metal

appropriate

onitoring software so tag responses can be evaluated. Synchronize the decoderwjith the code

est, attached
Irient the tag

lic mounting

late or pole, or attached in the mounting configuration specifieddor the tag model being evaluated.

djust the signal source for minimum output, then send”a-Wakeup Header commgdnd followed

immediately by a Collect With Data command as defined:in 18000-7. Adjust the signal

he tag under test responds reliably.

ecord the data for the tag when mounted vertically; then when horizontally polarized.

epeat steps 6) and 7) after increasing the centre frequency to 433,940 MHz.

epeat steps 6) and 7) after decreasing the Centre frequency to 433,900 MHz.

10) Measure all tags. The Eyp peaq Valuesis the greatest electromagnetic field strength no

n

If one

9.2.3

The t
thee

heasurements.

source until

ted out of all

tag is clearly lower in sensitivity than all others—requires more signal before it willl respond—it
should be removed from the tests’and replaced with another tag.

Test report

est report provides data recorded for the system’s low, nominal, and high tolerance li
hvironmentalleonditions and communication parameters according to the example in

mits. Record
Table 10.
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Table 10 — Parameters recorded for Eqyp peag M€asurement

Test: Reading electromagnetic field threshold (Etyg reaq) at centre frequency and +40 ppm
Mounting Material:
Temperature: Humidity:
Tag Protocol: Tag UII:
Forward Link
Deviation (kHz): |Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect With Data command
Return Link
Data Rate: kljps |Data Coding:
Test Results
Cerntre Frequency f.-40 ppm f.+40 ppm
xxx MHz xxx MHz xxx,MHz
ETHR Read® X¥XX dBuV/m ETHR Read® XX,XX dBuV/m ETHR Read® X%XX dBuV/m
ID & Data: ID & Data: ID & Data;
9.3 Writing electromagnetic field threshold (Eyyr write)
9.3.1 Purpose
This test defermines the electromagnetic field threshold level that allows a tag write operatign. To
successfully[write data into the tag, data is to be transmitted correctly, with enough energy avajlable
during the rhemory access. The writing electromagnetic'field threshold (Etyg write) 1S the minjmum
electromagnetic field allowing a tag write operation.
9.3.2 Testiprocedure
Run tests at 433,920 MHz, nominal, and at 433,900 MHz (-40 ppm) and 433,940 MHz (+40 ppm). S¢t the

signal sourc

For this test
Writing elect

1) Setupa
location
reflectid

Tests sh

ns, absorptions, or blockages.

buld'be run using a known reference antenna attached to the signal source and receiv

use user memory or, if this is not available, any other memory that is not the UIl menj
romagnetic field threshold, Etyg wyiter measurement procedure:

| test equipment in an anechoic chamber or some other fully characterized and contj
free from/tinterference sources and propagation influences, such as significant §

p’s electromagnetic field belpowsthe level that allows a tag to respond to a commangd to a
level where it is possible to write the tag’s memory.

ory.

olled
ignal

er.

Recomm

ended test distance between the tag’s location and the reference antenna shou

2 metres, minimum, with 3 metres preferred.

d be

2)

30

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output
level must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the
maximum output.

As a modulator for this signal source, use a code generator calibrated to properly generate relevant
command sequences and timing.

The generator shall be set up so the following conditions exist when modulated:

Symbol LOW = f_ +50 kHz (433,970 MHz when centred at 433,920 MHz)
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Symbol HIGH = £, -50 kHz (433,870 MHz when centred at 433,920 MHz)

3) Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code
generator so all protocol timing can be maintained within correct relationships.

4) Mount the tag being evaluated on a minimum 50 x 50 cm metal sheet reflector for this test, attached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag
so its main response is facing the source signal.

5) Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached in the mounting configuration specified for the tag model being evaluated.

6) Adjust the signal source for minimum output, then send a Wakeup Header commdnd followed
ilmmediately by a Write command as defined in ISO/IEC 18000-7. Adjust the signalsoyrce until the
thg under test responds reliably.

7) Hecord the data for the tag when mounted vertically, then when horizontally polarized.
8) Hepeatsteps 6) and 7) after increasing the centre frequency to 433,940 MHz.
9) Hepeat steps 6) and 7) after decreasing the centre frequency to433,900 MHz.

10) Measure all tags. The E1yr write Value is the greatest electronragnetic field strength noted out of all
mMeasurements.

NOTH If one tag is clearly lower in sensitivity than all othefs—requires more signal before it will respond—
it canfbe removed from the tests and replaced with anotherytag.

9.3.3] Testreport

The test report provides data recorded for the system’s low, nominal, and high tolerance limits. Record
the epvironmental conditions and commugication parameters according to the example in|Table 11.

Table 11 — Parameters recorded for E1yp write M€asurement

Test: Writing electromagnetic field threshold (Eqyg wrice) at centre frequency and 40 ppm

Mounting Material:

Temperature: Humidity:
Tag Hrotocol: Tag UII:
Forward Link

Devigtion (kHz): |Data Rate: kbps Data Coding:
Cominand: Wakeup followed by Write command

Return Link
DatalRaté: kbps !ngm Coding:

Test Results

Centre Frequency f.-40ppm f. +40ppm
xxx MHz xxx MHz xxx MHz

E1HR write XX%XX dBuV/m E1HR write XX%XX dBuV/m E1HR write XX%XX dBuV/m

9.4 Sensitivity Directivity (Spirectivity)

9.4.1 Purpose

This test determines the tag’s sensitivity to various orientations, such as azimuth and elevation (see
Figure 6). This is a determination of the directivity of the tag. Determine the directivity under all
conditions for which the tag is designed. This may include the tag being mounted on a metal surface
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(a reflector of 50 x 50 cm being representative) or on a non-metallic object, such as a cardboard box or
wooden post.

9.4.2 Testprocedure

Run tests at 433,920 MHz, nominal. Set the signal source’s electromagnetic field below the level that
allows a tag to respond to a Wakeup/Collect command, then raise the field to a level where the tag

responds reliably to a Wakeup/Collect command.

Rotate the tag in 15° increments. Record the level that is then required for a reliable Wakeup/Collect
command to get reliable responses from the tag at 0°, 15°, 30°, 45°, 60°, 75°, 90°, 105°, 120°, 135°, 150°,

165°, 180°, 195°%210°225%240°-255°270°285%-300°315%-330°anmd 345" However, if the

mounted on ja metal plate, only 0°-90° and 315°-345° levels need to be taken.

In Figure 6,
pattern)
Sensitivity O
1) Setupa
location
reflectid

1) represents the top view (azimuth pattern) and 2) represents the side view (eley

irectivity,

| test equipment in an anechoic chamber or some other fully characterized and contj
free £rom interference sources and propagation influences, such as significant §

ns; absorptions, or blockages. This is particularly important when measuring tag pat
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Figure 6. —Azimuth and elevation pattern

SDirectivity’

measurement procedure:

since anyréflections will distort the pattern measurement.

Fag is

ation

olled
ignal
terns

Tests should be run using a known reference antenna attached to the signal source and receiver.

Recommended test distance between the tag’s location and the reference antenna should be

2 metres, minimum, with 3 metres preferred.
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2)

3)

4)

5)

6)

7)
8)

9)

10)

9.4.3

ISO/IEC 18046-3:2020(E)

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output
level must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the

maximum output.

Use a code generator calibrated to properly generate relevant command sequences and timing as a

modulator for this signal source.
The generator shall be set up so the following conditions exist when modulated:

Symbol LOW = £, +50 kHz (433,970 MHz when centred at 433,920 MHz)

Symbol HIGH = f_-50 kHz (433,670 MHz when centred at 433,920 MHz)

Use an FSK receiver and decoder to receive, decode, and send tag responses ‘to

generator so all protocol timing can be maintained within correct relationships.

NMount the tag being evaluated on a minimum 50 x 50 cm metal sheet reflector for this t

S|
I

o its main response is facing the source signal. If mounted on a meétal sheet, only +9
eference between tag and reader needs to be evaluated.

Alternatively, depending on expected tag usage, the tag canbe placed on a non-metal
)t
[f used in this manner, take a full 360° pattern.

- = N

hg under test responds reliably.

o w il |

epeat steps 6) and 7), rotating the:@zimuth by 15° until data has been taken for 0°,
0°, 75°,90°, 105°, 120°, 135°, 150°, 165°, 180°, 195°, 210°, 225°, 240°, 255°, 270°, 285
30° and 345° while elevation remains at 0°.

o) ON

ol

Fa metal mounting plate’has been used to mount the tag, measurements can be restricf

—

K
6

epeat steps 6) and)7), rotating the elevation by 15° until data has been taken for 0°,
0°, 75° and 90°%.while azimuth remains at 0°.

measurements.

Test report

monitoring software so tag responses can be evaluated. Synchronize the decoder w

djust the signal source for minimum output, ¢hén send a Wakeup Header commg
mmediately by a Collect command as defined inISO/IEC 18000-7. Adjust the signal sou

ecord the data for the tag when mountéd vertically, then when horizontally polarized.

appropriate
ith the code

est, attached

ih the mounting configuration specified for the specific tag model being evaluated. Ofrient the tag

D° from zero

lic mounting

late or pole, or attached in the mounting configuration specified for the tag model being evaluated.

nd followed
rce until the

15°, 30°, 45°,
P, 300°, 315°,

ed to 0°-90°

hen 270°-345°, since radiation between 105°-255° will be blocked by the metal mounting surface.

15°, 30°, 45°,

Nleasure all4ags. The Sp; e qiviey Value is the greatest electromagnetic field strength noed out of all

The test report gives for each angle the Sp;.q.yiry values and curves (E versus azimuth and E versus
elevation), plus all environmental conditions and communication parameters. Record all these
parameters according to the example in Table 12.

© ISO/IEC 2020 - All rights reserved

33


https://iecnorm.com/api/?name=bc6f3f16604a99f6057a6fab75d25f83

ISO/IEC 18046-3:2020(E)

Table 12 — Parameters recorded for Sp; . yiry Measurement

Test: Sensitivity directivity (Sp;rectivity)

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag UIL:
Forward Link
Modulation Index: % Data Rate: Data Coding:
kbps

Command: 0x

Return Link

Data Rate: kljps Data Coding:

Test Results
E(4Buv/m) VS-[AZimuth -15°: -30°: -45°: -60°: -75°: -90°:
E(4Buv/m) VS-[AzZimuth 15°: 30°: 45°: 60°: 75% 90°:
E(4Buv/m) VS-[Elevation 15°: 30°: 45°: 60°: 75% 90°:

SDirectivity

vdrsus Azimuth curve:

Spirectivity Versus Elevation curve:

9.5 Interference rejection (Iggjection)

9.5.1 Purpose

This test determines the interference rejéction ability of the tag.

9.5.2 Tesfjprocedure

9.5.2.1 General

Atagis placgd in the tesfisetup, and the signal source’s level is set to 3 dB above Eqyg peaq SO that the tag
is respondinjg to all Wakeup plus Collect commands with its ID.

A second, unjmodufated signal source at 433,920 MHz is set to a level 20 dB below the EtyR reaq
then the levglisjincreased until the tag no longer responds to the Wakeup plus Collect commands

is consideredtietag s O Cirammet oo, tevet This TsTepeated for the T adjacent ciammet (25
and 2nd adjacent channel (500 kHz).

9.5.2.2 Unmodulated interference rejection:

level,
This
kHz)

1) Setup all test equipment in an anechoic chamber or some other fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using two identical reference antennae attached to two signal sources, with
one antenna also connected to a receiver.
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2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

ISO/IEC 18046

The recommended test distance between the tag’s location and the source ante

-3:2020(E)

nnae should

be 2 metres, minimum, with 3 metres preferred. The two antennae should be equal in gain and
separated from each other by at least one wavelength to reduce interactions between them.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output

level must be adjustable to the Eqyg peaq l€vel +3 dB.

Use a code generator calibrated to properly generate relevant command sequences and timing as a

modulator for this signal source.

The generator shall be set up so the following conditions exist when modulated:

Symbol LOW =, +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = £, -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an FSK receiver and decoder to receive, decode, and send tag responses to
monitoring software so tag responses can be evaluated. Synchronize the decoder w
generator so all protocol timing can be maintained within correct relationships.

NMount the tag being evaluated on a minimum 50 x 50 cm metal shéet reflector for this t
ih the mounting configuration specified for the specific tag model being evaluated. O
sp its main response is facing the source signal.

Iternatively, depending on expected tag usage, the tag-.can be placed on a non-metal

djust the signal source for minimum output; then send a Wakeup Header commg
mmediately by a Collect command as definedin ISO/IEC 18000-7. Adjust the signal sou
hg under test responds reliably (Etyr reag)ithen increase the signal by 3 dB.

[ il eviliie >SS o Tl >

djust the second unmodulated signalbsource to 433,920 MHz. Set the level to 20 d
THR Read l€Vel set in step 6).

ollect commands from the-1t generator. This is considered the tag’s Co-Channel I}
ecord this value in Table 13.

> willan e Y walliery

_—l

pvel to 20 dB belaw)the Eqpg peaq 1€Vel set in step 6).

ollect commands from the 15t generator. This is considered the tag’s upper 15t Adja
level. Record this value in Table 13.

—_~

Rejection

A
level'to 20 dB below the Eryp o o level setin step 6)

appropriate
ith the code

est, attached
Irient the tag

lic mounting

late or pole, or attached in the mounting configuration specified for the tag model being evaluated.

nd followed
rce until the

B below the

djust the second generator to‘the level at which the tag no longer responds to the Wakeup plus

ejection level.

djust the second unmodulated signal source to 433,920 MHz + 250 kHz (434,170 NHz). Set the

djust the second generator to the level at which the tag no longer responds to the Wakeup plus

rent Channel

djustthe second unmodulated signal source to 433,920 MHz - 250 kHz (433,670 MHz). Set the

12) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s lower 15t Adjacent Channel

IRgjection l€Vel. Record this value in Table 13.

13) Adjust the second unmodulated signal source to 433,920 MHz + 500 kHz (434,420 MHz). Set the

level to 20 dB below the Eqyg peaq 1€Vel set in step 6).

14) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s upper 214 Adjacent Channel

IRgjection l€Vel. Record this value in Table 13.

15) Adjust the second unmodulated signal source to 433,920 MHz - 500 kHz (433,470 MHz). Set the

level to 20 dB below the Eqyp reaq l1€Vel set in step 6).
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16) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s lower 2"d Adjacent Channel
IRgjection l€Vel. Record this value in Table 13.

9.5.2.3 Modulated interference rejection

1) Setup all test equipment in an anechoic chamber or some other fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using two identical reference antennae attached to two signal sources, with
one antqmmmma d‘lbU LUIlIlCLLCd 0dl CLCiVCI.

Recomnjended test distance between the tag’s location and the source antennae should be-2/megtres,
minimufn, with 3 metres preferred. The two antennae should be equal in gain and separated|from
each otHer by at least one wavelength to reduce interactions between them.

2) Setsigngl source 1 to transmit FSK with a 433,920 MHz centre frequency, using FSK modulatjon at
+50 kHZ7 with waveforms and timings as specified in ISO/IEC 18000-7. The’signal source’s output
level must be adjustable to the Eqyg peaq level +3 dB.

Use a cofle generator calibrated to properly generate relevant command sequences and timing as a
modulator for this signal source.

The gengrator shall be set up so the following conditions exist when modulated:
Symbpl LOW = f_ +50 kHz (433,970 MHz when centred-at 433,920 MHz)
Symbpl HIGH = £, -50 kHz (433,870 MHz when centréd at 433,920 MHz)

3) Use an [FSK receiver and decoder to receive,décode, and send tag responses to appropriate
monitorfng software so tag responses can bg evaluated. Synchronize the decoder with the| code
r so all protocol timing can be maigtained within correct relationships.

4) Mount the tag being evaluated on a minimmum 50 x 50 cm metal sheet reflector for this test, attached
ounting configuration specified for the specific tag model being evaluated. Orient the tag
so its main response is facing thessodrce signal.

5) Alternatfively, depending on e€Xpected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached jnthe mounting configuration specified for the tag model being evalyated.

6) Adjust the signal source for minimum output, then send a Wakeup Header command followed
immediately by a Gellect command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag undgr test responds reliably (Eryp peaq), then increase the signal by 3 dB.

7) Adjust
ETHR Rea

e, segond modulated signal source to 433,920 MHz. Set the level to 20 dB beloy the
level set in step 6).

8) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15' generator This is considered the tag’s Co-Channel Iggje.tion leVel.
Record this value in Table 13.

9) Adjust the second modulated signal source to 433,920 MHz + 250 kHz (434,170 MHz). Set the level
to 20 dB below the Epyg peaq l€Vvel set in step 6).

10) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s upper 15t Adjacent Channel

IRgjection 1€Vel. Record this value in Table 13.

11) Adjust the second modulated signal source to 433,920 MHz - 250 kHz (433,670 MHz). Set the level
to 20 dB below the Etyg peaq l€vel set in step 6).
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12) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s lower 15t Adjacent Channel

IRejection level. Record this value in Table 13.

13) Adjust the second modulated signal source to 433,920 MHz + 500 kHz (434,420 MHz). Set the level
to 20 dB below the Eqyg peaq l€vel set in step 6).

14) Adjust the second generator to the level at which the tag no longer responds to the Wakeup plus
Collect commands from the 15t generator. This is considered the tag’s upper 2"d Adjacent Channel

IRgjection l€Vel. Record this value in Table 13.

15) Adjust the second modulated signal source to 433,920 MHz - 500 kHz (433,470 MHz). Set the level
tp 20 dB below the Eqyg peaq l€vel set in step 6).

16) Adjust the second generator to the level at which the tag no longer responds to-the Wakeup plus
(ollect commands from the 15t generator. This is considered the tag’s lowerr2h4’Adja¢ent Channel
level. Record this value in Table 13.

~

Rejection

Measure all tags. The interferer electromagnetic field value recorded?is’ the smallegt one of all
measurements done.

9.5.3| Testreport

The fest report provides data for On Channel, 15t Adjacent“Channel (+250 kHz), and P4 Adjacent
(#500 kHz) channels, plus all environmental conditions, afid communication parameter$. Record all
thesd parameters according to the example in Table 13,

Table 13 — Parameters recorded for Iy jon Measurement

Test: Interference rejection (Igeiection)

Mounting Material:

Temperature: Humidity:
Tag Hrotocol: Tag-UIT:
Forward Link

Modulation Index: % | Data Rate: kbps Data Coding:
Comipand: 0x

Return Link
Data [Rate: kbps |Data Coding:

Test Results
Interiferer Frequency Offset 0 Hz 250 khz | -250kHz | 500 kHz || -500 kHz

CW Interfefence Rejection

Modulated Interference Rejection

9.6 Maximum operating electromagnetic field (Ey;,,)

9.6.1 Purpose

This test determines the maximum electromagnetic field (Ey,,) that still allows tag identification.

9.6.2 Testprocedure

Run the tests at 433,920 MHz, nominal. First, set the signal source’s electromagnetic field to a level that
allows a tag to respond to a command in order to confirm that it operates correctly. The signal level
will then be raised to a level where the tag ceases to respond to commands or to the full signal level
available from the test source, whichever comes first.
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Maximum operating electromagnetic field, Ey,,, measurement procedure:

1y

2)

3)

4)

5)

6)

7)

8)

Set up all test equipment in an anechoic chamber or some other fully characterized and controlled
location free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages.

Tests should be run using a known reference antenna attached to the signal source and receiver.

Recommended test distance between the tag’s location and the source antenna should be 2 metres,
maximum, with 1 metre preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHﬂn\‘Nlth waveforms and timings as specitied 1n ISO/IEC 18000-7. The signal source’s-output

level myst be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available-3s the
maximujm output.

It may bf necessary to add a power amplifier, with up to 10 watts output, betweenthesignal spurce
and the pntenna to obtain sufficient signal strength to overload the tag.

Any relqy or duplexer used to isolate the signal source from the receiver used in these tests|must
have suffficient isolation and power handling capacity to handle this poweér level.

Use a code generator calibrated to properly generate relevant command sequences and timing as a
modulator for this signal source.

The signjal source should be set up so the following conditions exist when modulated:
Symbpl LOW = f_ +50 kHz (433,970 MHz when centredat433,920 MHz)
Symbpl HIGH = £, -50 kHz (433,870 MHz when centred at 433,920 MHz)

Use an |FSK receiver and decoder to receive,decode, and send tag responses to appropriate
monitorfng software so tag responses can be\evaluated. Synchronize the decoder with the| code
r so all protocol timing can be maintained within correct relationships.

Mount the tag being evaluated on a minimum 50 x 50 cm metal sheet reflector for this test, attached
ounting configuration specified for the specific tag model being evaluated. Orient the tag
so its main response is facing the'source signal.

Alternatjively, depending on expected tag usage, the tag can be placed on a non-metallic mounting
plate or pole, or attached imthe mounting configuration specified for the tag model being evalyated.

Adjust the signal sourcé for minimum output, then send a Wakeup Header command followed
immediately by a €ollect command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag undgr test résponds reliably.

Adjust the signial source level for maximum output, then send a Wakeup Header command followed
immedigtely’by a Collect command as defined in ISO/IEC 18000-7. |O

If the tag responds, record this level as Ey,, for the tag. If the tag does not respond, lower the source
level until the tag begins to respond once again, and record this level as Ej,,. Test with the tag
mounted vertically, then when horizontally polarized.

Measure all tags. The E,, value is the lowest electromagnetic field strength noted that causes the
tag to cease to respond properly out of all measurements made during these tests.

NOTE If one tag is clearly lower in overload capacity than all others—requires less signal before it ceases to
respond—it can be removed from the tests and replaced with another tag.
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Test report

The test report provides data recorded for the tags. Record the environmental conditions and
communication parameters. Record all parameters according to the example in Table 14.

Table 14 — Parameters recorded for Ey;,, measurement

Test: Maximum operating electromagnetic field (Ey,,) at centre frequency

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag UIL:

Forward Link
Devidtion (kHz): |Data Rate: kbps Data Coding:
Comnpand: Wakeup followed by Collect command

Return Link

Data Rate: kbps |Data Coding:

Test Results

Centrp Frequency

XXX M

Hz

EMax

xx,xx dBuV/m

9.7

9.7.1

This fest determines the maximum survival electromagnetic field (Eg,i,41) value after y

cease
and H

9.7.2

Expope each tag to an increaSing electromagnetic field strength beyond the norma

oper4
and H
the 13
elect

Survi

1) 3

ot

Survival electromagnetic field (Egyviyal)

Purpose

s to operate even if signal levels are returned to within the operating range as defined
Max*

Test procedure

ting conditions, then attempt to read the tag with levels reset to a normal level betwy¢
'Max- When the tag ceases to respond to normal signal levels, it indicates that it has
st used overload,signal level. The survival electromagnetic field (E,,;y41) 1S the levg
romagnetic fieldabove E),, achieved before tag destruction.

val electromagnetic field, E, ., j,,, measurement procedure:

et up all‘test equipment in an anechoic chamber or some other fully characterized ar
pcation® free from interference sources and propagation influences, such as signi

—

'hich the tag
by ETHR Read

ly expected

Pen ETyR Read
hot survived

| of extreme

d controlled
ficant signal

efléctions, absorptions, or blockages.

WARNING — Since this test uses high EMF energy that could exceed appropriate human exposure
levels, proper precautions should be taken.

Tests should be run using a known reference antenna or radiating structure attached to the signal
source and receiver.

Recommended test distance between the tag’s location and the source antenna should be 2 metres,
maximum, with 1 metre preferred. Closer spacing may be required, depending on the type of EMF
test equipment chosen to generate high-power EMF signals.

2) Setasignal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. Adjust the signal source’s
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output below Ey,, but well above Etyg peaq- It can be the same or a separate signal source from the

high-power EMF generator being used to try to overload the tag.

Use a code generator calibrated to properly generate relevant command sequences and timing as a

modulator for this signal source.

The generator shall be set up so the following conditions exist when modulated:
Symbol LOW = f_ +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = £, -50 kHz (433,870 MHz when centred at 433,920 MHz)

3) Use an g, decode, 3 D
monitorfng software so tag responses can be evaluated Synchronlze the decoder w1th the| code
generatgr so all protocol timing can be maintained within correct relationships.

4) Mount the tag being evaluated on a minimum 50 x 50 cm metal sheet reflector for thistest, attached
in the mounting configuration specified for the specific tag model being evaluated: Orient the tag
so its main response is facing the source signal.

5) Alternatfively, depending on expected tag usage, the tag can be placed onajnon-metallic mounting
plate or pole, or attached in the mounting configuration specified for the€ag model being evalyated.

6) Adjust the signal source for proper output, then send a Wakeéup” Header command followed
immeditely by a Collect command as defined in ISO/IEC 18000¢7. Adjust the signal source until the
tag undgr test responds reliably.

7) Adjust the high-power signal source to a level higher thamEy;,,, then remove this level (or if a §ingle
generatgr is being used, reduce the level to a normal réading level).

8) Atalevdl between Eqpyg peag and Ey,y attempt to read the tag.

9) If the tap responds correctly, readjust the high-power signal source to a level at least 3 dB Higher
than thg previous level used, then repeat stép 8).

10) If the tag does not respond, repeat the«read attempt several times to confirm that the tag has|been
damagedg.

11) Measurg all tags. The Eg, ;.4 ¥alue is the lowest electromagnetic field strength noted out|of all
measur¢ments just below the level that causes tag failure.

NOTE If pne tag is clearlylower in survival capacity than all others—requires less signal before it ceases to

function—it dan be removed\from the tests and replaced with another tag.

9.7.3 Tesfjreport

The test report, gives the measured minimum electromagnetic field level causing damage to thg tag,

Eg,rvival- Recordall parameters according to the example in Table 15.

Table 15 — Parameters recorded for Eg . ;,o Measurement
Test: Survival electromagnetic field (Egyival)
Mounting Material:
Temperature: Humidity:
Tag Type: Tag ID:
Test Results
ESurvival XX, XX V/m
40 © ISO/IEC 2020 - All rights reserved
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