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Foreword

ISO

technical committees collaborate in fields of mutual interest. Other international organizations,

(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

governmental

and 1
techn

Intern

on-governmental, in liaison with ISO and IEC, also take part in the work. In the field,
blogy, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

Stan
an In

1ISO/I
Subc

This 4
revise

1ISO/I
frequ

The C]':ain task of the joint technical committee is to prepare International Standards. Draft

ards adopted by the joint technical committee are circulated to national badies for voting. |

FC 18046-3 was prepared by Joint Technical Committee ISOAEC JTC 1, Informatior
bmmittee SC 31, Automatic identification and data capture techniques.

econd edition cancels and replaces the first edition (ISO/IEC 18046-3:2007) which has be
d.

FC 18046 consists of the following parts, under ‘the general title Information technol
bncy identification device performance test methods:

art 1: Test methods for system performance
art 2: Test methods for interrogator performance

art 3: Test methods for tag performance

rnational Standard requires approval by at least 75 % of the national bodies casting a vote.

f information
Part 2.

International
Publication as
technology,

en technically

bgy — Radio
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Introduction

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 may include:

e Freight containers

e Returnable Transport Items (RTI)
e Trangport units

e Prodlict packaging

e Prodtct tagging

Performance| tests define test methods that deliver results that allow the“comparison of different |RFID
systems, intefrogator and tags in order to select among them for use in a particular application.

The performance characteristics of devices (tags and interrogation equipment) may vary drastically que to
application fgctors as well as the particular RFID air interface (frequency, modulation, protocol, etc.) [being
supported. Of key concern is the matching of the various perforfnance characteristics to the user applidation.
Additionally, |n an open environment users of such technology demand multiple sources for these dgvices
from technolpgy providers. A key challenge is a method\ef evaluating the differences between various
technology providers' products in a consistent and equitable manner.

This International Standard provides a framework for'meeting the above noted concern and challenggs. To
this end, clegr definitions of performance as relate\to user application of RFID technology in the supply|chain
are provided|Based on such application-basedydefinitions test methods are defined with attention to the test
parameters r¢quired for a consistent evaluation of RFID devices.

Of particular significance, these tests are defined for RFID devices having one antenna. It is common practice
to have produicts with both single and. multiple antennas to define an RFID transaction zone sufficient fpr the
application. The defined methodstean easily be extended from equipment with a single antenna to apply to
equipment with multiple antepnas, in order to evaluate performance under conditions more closely majching
those of a pafticular application.

The Internatipnal Organization for Standardization (ISO) and International Electrotechnical Commission|(IEC)
draw attention to the-fact that it is claimed that compliance with this document may involve the use of patents.

The ISO and |[ECtake no position concerning the evidence, validity and scope of these patent rights.

The holder of this patent right has assured the ISO and IEC that he is prepared to grant a free license to an
unrestricted number of applicants on a worldwide, non-discriminatory basis and under other reasonable terms
and conditions to make, use, and sell RFID reader antenna design / patterns for implementations of this
ISO/IEC International Standard, which is related to testing. In this respect, the statements of the holder of this
patent right are registered with the ISO and IEC. Information may be obtained from the following company.

vi © ISO/IEC 2012 — All rights reserved
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Impinj inc
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Tel: 206/517-5300
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Patent pending
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Information technology — Radio frequency identification device
performance test methods —

Part 3:
Test methods for tag performance

[ds)

This
mana
the s¢
does

2 Normative references

jcope

nternational Standard defines test methods for performance characteristics of RFID

gement, and specifies the general requirements and test requirements, for tags which are
lection of the devices for an application. The summary of the test réports form a unified tad
hot apply to testing in relation to regulatory or similar requirements:

ags for item
applicable to
datasheet. It

t. For dated

test

test

test

test

The following referenced documents are indispensable’ for the application of this documer

refergnces, only the edition cited applies. For undated references, the latest edition of the referenced
docurnent (including any amendments) applies.

ISO/IEC 18000-1, Information technology — Radio-frequency identification for item management — Part 1:
Reference architecture and definition of parameters to be standardized

ISO/IEC 18000-2, Information technalégy — Radio-frequency identification for item management — Part 2:
Parameters for air interface communications below 135 kHz

ISO/IEC 18000-3, Information\technology — Radio-frequency identification for item management — Part 3:
Parameters for air interface.communications at 13,56 MHz

ISO/IEC 18000-6, Information technology — Radio-frequency identification for item management — Part 6:
Parameters for air ihterface communications at 860 MHz to 960 MHz

ISO/IEC 18000-7; Information technology — Radio-frequency identification for item management — Part 7:
Parameterstfor active air interface communications at 433 MHz

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 TR 18047-3, Information technology — Radio frequency identification device conformance
methods — Part 3: Test methods for air interface communications at 13,56 MHz

ISO/IEC TR 18047-4, Information technology — Radio frequency identification device conformance
methods — Part 4: Test methods for air interface communications at 2,45 GHz

ISO/IEC TR 18047-6, Information technology — Radio frequency identification device conformance
methods — Part 6: Test methods for air interface communications at 860 MHz - 960 MHz

ISO/IEC TR 18047-7, Information technology — Radio frequency identification device conformance

methods — Part 7: Test methods for air interface communications at 433 MHz

© ISO/IEC 2012 — All rights reserved
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ISO/IEC 19762 (all parts), 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 found in ISO/IEC 19762 apply.

4 Symbols and abbreviated terms

HTHR Identification
HTHR Read
HTHR Write

H max

Hsurival
Lm
ETHR identification
ETHR Read
ETHR write
SDegradation

Emax

Esurvival
ARCS
IRejection
G
D

MPE

Identification magnetic field threshold
Reading magnetic field threshold

Writing magnetic field threshold

Maximum operating magnetic field
Survival magnetic field

Load Modulation

Identification electromagnetic field threshold
Reading electromagnetic field threshold
Writing electromagnetic field threshold
Sensitivity degradation

Maximum operating electromagneétic field
Survival electromagnetic field

Delta radar cross section

Interference rejection

Antenna gain

Distance between the tag and the antenna

Maximum Permissible human Exposure

SAR

Specific Absorption Rate

5 Conditions applicable to the test methods

5.1 Number of tags to be tested

Unless otherwise specified, testing shall be performed on 30 randomly chosen tags among a population of

1000 functional tags.

© ISO/IEC 2012 — All rights reserved
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5.2 Test environment

Unless otherwise specified, testing shall take place in air environment of temperature 23 °C +/- 3 °C (73 °F +/-
5 °F) and of relative humidity 40 % to 60 %.

5.3 RF environment
The tests shall be performed in a known RF environment.

For measurements of propagative UHF tags (ISO/IEC 18000-6) an anechoic chamber is the recommended
test environment.

For measurement of inductive tags at frequencies below 30 MHz a typical laboratory environmert is sufficient,
wherg consideration is given to minimize the impact of electromagnetic sources that may influende the results.

5.4 |Pre-conditioning

Wherg pre-conditioning is required by the test method, the identification tags to be tested shall be conditioned
to thel test environment for a period of 24 hours before testing.

5.5 |[Default tolerance
Unlegs otherwise specified, a default tolerance of +/- 5 % shall be applied to the quantity values given to

specily the characteristics of the test equipment (e.g. linear dimensions) and the test method prdcedures (e.g.
test eguipment adjustments).

5.6 |Total measurement uncertainty

The tptal measurement uncertainty for each quantity determined by these test methods shall bg stated in the
test rgport.

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

5.7 |Test result reporting

Each |test result shall be reported with the number of samples, minimum value, maximum valug, mean value
and sfandard deviation.

For npeasurement curves additionally to the curves on minimum value, maximum value, meg@n value and

standprd deviatiori;:the individual curves of 5 randomly selected measured devices shall be shown in a figure
as wdll.

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 the dielectric parameter or other critical parameters of material are known they should be notified in the test
report.

5.9 Test communication parameters

All the tests can be done for various communication parameters (forward and return link). The tests conditions
must be recorded in the test report.

© ISO/IEC 2012 — All rights reserved 3
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5.10 Teste

quipment limits

Test equipment for survivability field maximum level shall be able to handle the maximum level declared by
the product vendor. It shall be ensured that the test equipment is not limiting the performance measurement.

5.11 Human exposure to EMF

High magnetic or electromagnetic field strength may exceed the limits of maximum permissible human
exposure to EMF, which should be considered accordingly. FCC guidelines for MPE and SAR or EC

1999/519/CE

6 Setup ¢

6.1 Testa

This clause ¢
base standar

6.2 Testa

This clause q
base standar

As the test apparatus described in ISO/IEC 18047-3 is only designed for a magnetic field strength up to

the test set-u
6.3 Testa

6.3.1

This clause
base standar
described in

6.3.1.1  An
For propagat
have more th
antenna shal
frequency an

Propagative UHF tags measurement

are examples for relevant documents.

pf test equipment for tag test

pparatus and test circuits for ISO/IEC 18000-2 tags

efines the test apparatus and test circuits for verifying the operation of @\tag according
] ISO/IEC 18000-2. The test set-ups used shall be as described in ISO/IEC-18047-2.

pparatus and test circuits for ISO/IEC 18000-3 tags
efines the test apparatus and test circuits for verifying the ‘opéeration of a tag according

] ISO/IEC 18000-3. The test set-ups used shall be as described in ISO/IEC 18047-3.

bs as described in Annex B shall be used for magnetic field strength >5 A/m.

pparatus and test circuits for ISO/IEC #8000-6 tags

efines the test apparatus and test circuits for verifying the operation of a tag according
d ISO/IEC 18000-6. The test set-up used for measurement of propagative UHF tags sh
SO/IEC 18047-6.

tenna polarization

ve UHF tests, a(linear or circular polarized antenna shall be used, except when testing tag
an one antenna-or for sensitivity degradation measurements, in which case a circular pol
be used. The'circularly polarized antenna shall have an axial ratio that is less than 1 dB oV
J orientation ranges of the testing.

to the

to the

5 A/m

to the
all be

s that
arized
er the

© ISO/IEC 2012 — All rights reserved
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6.3.1.2 Test set-up for interference rejection measurement of propagative UHF tags

Figure 1 and Figure 2 show the test set-up arrangements for interference rejection measurement:

G Tag G
Desired 7 % 7 Interferer
RF generator ¢ > < | RF generator
D D
4 y

Control
Computer
(Optional)

Figure 1 — Test set-up for interference rejection measurement

G D ag
Desired %
RF generator _
y i Coupler
Control Interferer
Computer RF generator.
(Optional)

Figure 2 — Test set-up for interference rejection measurement
For this test, the tag under test.shall be placed at the same distance D from the two RF gegnerators and
oriented for optimum field strength reception. The distance D shall be 0,8 — 1,1 m.
NOTH The distance0f0,8 — 1,1 m covers all values for 3 A for the frequencies from 860-960 MHz.

The antennas shall have the same gain with a VSWR <1:2.

6.3.2| Inductive UHF tags measurement

This
base
Annex C.

f a tag acgording to the
e-JHEtags is shown in

6.4 Test apparatus and test circuits for ISO/IEC 18000-7 tags

This clause defines the test apparatus and test circuits for verifying the operation of a tag according to the
base standard, ISO/IEC 18000-7. The test set-ups used shall be as described in ISO/IEC 18047-7.

© ISO/IEC 2012 — All rights reserved 5
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7 Functional tests for inductive tags as defined in ISO/IEC 18000-2 and
ISO/IEC 18000-3 and ISO/IEC 18000-6

7.1 Identification magnetic field threshold (Hrur 1dentification)

7.1.1 Purpose

The purpose of this test is to determine the threshold level of magnetic field strength required for tag
identification. As the tag needs energy to operate, it has to be supplied by the magnetic field. The identification
magnetic field threshold, Hryr identification, iS the minimum field strength allowing tag identification.

71.2 Test |Lrocedure

At a fixed fre
varied from z

71.21 1S(

The selection

Identification

1) The|waveform generator shall be set to the required operating frequency of 125 kHz or 134,2 kk

2) The|waveform generator amplitude shall be set to a yalue below the identification magneti
threshold. This amplitude is typically zero.

3) Theltag shall be inserted in the test equipment.

4) An inventory command shall be continuously'sent with the code generator and the amplitude sh
incr¢ased after each inventory command. antil the complete Ull can be measured with the Heln
equipment coils.

5) The|data transfer shall be verifiedby comparison with ISO/IEC 18000-2. In case the tag respo

wrong, then step 4) shall be repeated with higher amplitude.

6) The

7) The
Ugrnt

The measurg
magnetic fielg

Huency as allowed by the regulation, the magnetic field strength of the generating field sh
bro until modulation of the tag is detected and the tag is identified.

D/IEC 18000-2 compliant tag
of system parameters shall be done in order to challenge the tag epergy supply.

magnetic field threshold, Hryr 1gentification, Measurement procedure;

tag shall be removed from the test equipment.

magnetic field strength H for the individual tag shall be calculated by use of the measurs
A-

ments shall be performed on all tags. Hryr igentification Shall be the highest value of all mea
strength H for the individual tags.

all be

lz.

c field

all be
nholtz

nse is

bment

sured

71.2.2 ISOAEC18000=-3 comptlianttay

The selection
Identification

1) The

of system parameters shall be done in order to challenge the tag energy supply.
magnetic field threshold, Hryr igentification, Measurement procedure:

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.

3) The

tag shall be inserted in the test equipment.

© ISO/IEC 2012 — All rights reserved
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An inventory command shall be continuously sent with the code generator and the ampl

itude shall be

increased after each inventory command until the complete Ull 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.

The 1
magn

7.1.2.
The ¢
Identi

1

The o
streng

)

713

heasurements shall be performed on all tags. Hrr igentification Shall be the highest value of
etic field strength H for the individual tags.

3
election of system parameters shall be done in order to challenge the tag energy supply.

fication magnetic field threshold, Hryr identification, Measurement procedure:

heasurements shall be performed on all tags. The Htur igentification Value is the highest n
th of-allFmeasurements.

L_Testreport

ISO/IEC 18000-6 compliant tag

The waveform generator shall be set to the required operdting frequency (860 MHz t
5 MHz steps, with additional tests at 866 MHz, 915 MHz, and 953 MHz).

The waveform generator amplitude shall be set to’,a“value below the identification n
threshold. This amplitude is typically zero.

The tag shall be inserted in the equipment test.
An inventory command shall be continuously sent with the code generator and the amp
increased after each inventory command until the complete Ull can be measured

antenna

The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the ta
wrong, then step 4) shall bé-repeated with higher amplitude.

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

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

all measured

D 960 MHz in

nagnetic field

itude shall be

with the test

g response is

ed in the test

measurement

hagnetic field

The test report shall give the measured identification magnetic field threshold Hryr igentifications the environment
conditions and communication parameters. All these parameters shall be recorded according to the example
in Table 1.
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Table 1 — Parameters that shall be recorded for this measurement

Test: Identification magnetic field threshold (Hrug igentification)

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % | Data rate: kbps Data coding:

Full command code: Ox

Return Lin

k

Data rate: kbps

| Data coding:

Test Results

HTHR Identification XX, XX MA/M

7.2 Readi

7.21

The purpose
In order to su
density) shal
magnetic fielg

7.2.2 Test procedure

At a fixed frg
reading of bl
memory addr
with data hav
by the byte s
block).

7.2.21  1S(

The selection

Purpgse

ng magnetic field threshold (Hrur read)

pf this test is to determine the threshold level of magnetic field strength that allows a tag re
ccessfully read tag data, the command need to be transmitted correCtly and enough energ
be available to read the tag. The reading magnetic field threshold, Hrpr read, is the mir
strength allowing tag reading.

bck user memory is possible. The reading shallsbe performed on the first and the last
ess with a read single block command. Beforehand, all blocks of the user memory shall be
ing the same number of 1 and 0 uniformly:distributed. (i.e. by using the binary digits repres
equence 5A hex, 3C hex, OF hex and FO hex throughout the memory for a four bytes mg

D/IEC 18000-2 compliant tag
of system parameters shall\be done in order to challenge the tag energy supply.
netic field thresholdHyr read, Measurement procedure:

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

waveformigenerator amplitude shall be set to a value below the identification magneti
shold. This/amplitude is typically zero.

tag,shall be inserted in the test equipment.

hding.
y (flux
imum

quency the magnetic field strength of the generating field has to be varied from zero yntil a

block

filled
ented
Bmory

lz.

c field

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

plete tag response can be measured with the Helmholtz equipment coils.

wrong, then step 4) shall be repeated with higher amplitude.

tag shall be removed from the test equipment.

Urnta as defined in ISO/IEC 18047-2.

Reading mag
1) The
2) The

thre
3) The
4)

com
3)
6) The
7)
8)

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

The data transfer shall be verified by comparison with ISO/IEC 18000-2. In case the tag response is

The magnetic field strength H for the individual tag shall be calculated by use of the measurement
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The measurements shall be performed on all tags. Hryr read Shall be the highest value of all measured
magnetic field strength H for the individual tags.

7.2.2.2

ISO/IEC 18000-3 compliant tag

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

Reading magnetic field threshold, Hrpr read, Measurement procedure:

1agnetic field

vith the code

and until the

g response is

[ed in the test

measurement

1) The waveform generator shall be set to the required operating frequency of 13,56 MHz.
1 e waveform generator amptitude shattbe settoa vatue befow the Tdentification T
threshold. This amplitude is typically zero.

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

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

5) The data transfer shall be verified by comparison with ISO/IEC.$8000-3. In case the ta
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 inser
equipment.

7) The magnetic field strength H for the individualtag shall be calculated by use of the
made on the calibration coil.

g) The steps 3) to 7) shall be repeated.with the read single block command sent to the last block

address.

The measurements shall be performed-oh all tags. Hryr read Shall be the highest value of

magn

7.2.3

The t

etic field strength H for the individual tags.

Test report

st report shall give the.measured reading magnetic field threshold Hryr read, the environmg

all measured

bnt conditions

and cpmmunication parameters. All these parameters shall be recorded according to the exampl¢ in Table 2.
Table 2 — Parameters that shall be recorded for this measurement
Test: Reading’magnetic field threshold (Hrhr read)
Tempefature: Humidity:
Tag. Rrotocol: Tag Ull:
Forward tink
Modulation index:% Data rate: kbps Data coding:
Block number:
Command: 0x
Return Link
Data rate: kbps Data coding:
Data block size: bytes Data read:
Test Results
HruRr Read XX,XX mA/m
© ISO/IEC 2012 — All rights reserved 9
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7.3 Writing magnetic field threshold (Hrur write)

7.3.1 Purpose

The purpose of this test is to determine the threshold level of magnetic field strength 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, Hryr write, IS the
minimum magnetic field strength allowing writing into the tag.

7.3.2 Test procedure

At a fixed frequency the magnetic field strength of the generating field has to be varied from zero until a writing

of block use
address with
distributed ar
5A hex, 3C h

7.3.21  1IS(

The selection

Writing magn
1) The

2) The
thre

3) The

4) Aw

gengrator and the amplitude shall be incréased after each write single block command un

com

5) The

wromg, then step 4) shall be repeated with higher amplitude.

6) Theltag shall be removed from the test equipment.

7) The|magnetic field strength H for the individual tag shall be calculated by use of the measurs
UrHta-

8) The|steps 3)0. 7) shall be repeated with the write single block command sent to the last
addfess.

The measure

memory is possible. The writing shall be performed on the first and the last block im:¢
a write single block command. The data shall have the same number of 1 and Qhuni
d its size equal to the block size. (i.e by using the binary digits represented by the byte seq
bXx, OF hex and FO hex throughout the memory for a four bytes memory block).

D/IEC 18000-2 compliant tag

of system parameters shall be done in order to challenge the tag energy supply.

etic field threshold, Hryr wiite, Measurement procedure:

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

waveform generator amplitude shall be set to a valué below the identification magneti
thold. This amplitude is typically zero.

tag shall be inserted in the test equipment.
fite single block command shall be continuously sent to the first block address with the
plete tag response can be measured with the Helmholtz equipment coils.

data transfer shall be verified by~comparison with ISO/IEC 18000-2. In case the tag respo

ments shall be performed on all tags. Hrur wite Shall be the highest value of all mea

bmory
ormly
ience

lz.

c field

code
til the

nse is

bment

block

sured

magnetic fiel

strengthHfor the mdividuat tags:

7.3.2.2 ISOI/IEC 18000-3 compliant tag

The selection

of system parameters shall be done in order to challenge the tag energy supply.

Writing magnetic field threshold, Hrpr write, Measurement 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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The tag shall 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
made on the calibration coil.

measurement

The steps 3) to 7) shall be repeated with the write single block command, sent to the last block

address.

The fmeasurements shall be performed on all tags. Hrtyr wiite Shall be the rhighest value of

magn

7.3.2,

The

Writin

1

)

3

etic field strength H for the individual tags.

ISO/IEC 18000-6 compliant tag

election of system parameters shall be done in order to challenge the tag energy supply.

g magnetic field threshold, Htyr write, measurement procedure:

The waveform generator shall be set to the ‘tequired operating frequency (860 MHz t
5 MHz steps, with additional tests at 866 MHz; 915 MHz, and 953 MHz).

The waveform generator amplitude shall be set to a value below the identification n
threshold. This amplitude is typically zero.

The tag shall be inserted in thé_equipment test.

A write command shall-be-continuously sent to the first writeable word of Ull memory

all measured

b 960 MHz in

hagnetic field

with the code

generator and the amplitude shall be increased after each write command until the complete Ull can

be written.

The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the ta
wrong, thefistep 4) shall be repeated with higher amplitude.

The tag)shall be removed from the test equipment and the calibration coil shall be inser
equipment.

 response is

ed in the test

-Fhe magnetic field strength H for the individual tag shall be calculated by use of the

measurement

made on the calibration coil.

The measurements shall be performed on all tags. The Hrur write Value is the highest magnetic field strength of
all measurements.

7.3.3 Test report

The test report shall give the measured writing magnetic field threshold Hrpr write; the environment conditions
and communication parameters. All these parameters shall be recorded according to the example in Table 3.

© ISO/IEC 2012 — All rights reserved
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Table 3 — Parameters that shall be recorded for this measurement

Test: Writing magnetic field threshold (Hrur write)
Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Block number: Data block size: bytes Data written:
Command: Ox
Return Link
Data rate: kbps | Data coding:
Test Results
Hrur write ‘ XX, XX mA/m

7.4 Maximjum operating magnetic field (Hax)

7.41 Purpogse

The purpose pf this test is to determine the maximum magnetic field H,x allowing the tag identification.

7.4.2 Test procedure
At a fixed frefluency the magnetic field strength of the generating field has to be increased from identification
magnetic field threshold (Hrtur 1gentification) UNtil an identification of¢the tag is not possible. The maximum
operating mapnetic field strength (Hmax) is the maximum magneticfield allowing tag identification.

As this test may be destructive a different lot of samples shall be'used.

7.4.21 ISO/IEC 18000-2 and ISO/IEC 18000-3 and:dSO 18000-6 compliant tag
Maximum opegrating magnetic field, H,.x, measurement procedure:

1) The|waveform generator shall be, set to the required operating frequency according the relevant

standard, of 125 kHz;134,2 kHz; #3,56 MHz; or 860 MHz to 960 MHz in 5vMHz steps, with addjtional

testg at 866 MHz, 915 MHz, and\953 MHz.

2) The|waveform generator.amplitude shall be set to the value of identification magnetic field thrgshold
(HTHR Identification)-

3) Theltag shall be inserted in the test equipment.
4) Theltag shall'be left under the magnetic field strength during 30 seconds.

5) An ipventory or query command shall be sent with the code generator to check if the tag can feturn

't Tl alat 4 £ laall i H P N H HINE laYaVilmlal 4 1 4 pu | pu |
IS I SMUTIST. TTIT Udla UallolTl oSTidil VT VTTTITTU Uy CUTTIPalrioUNT Willt To'UTTL W PTUtULUTN Sstaliuard.

6) The waveform amplitude shall be set to the value of identification magnetic field threshold (Hrugr
identification), @and the tag shall be left under this magnetic field strength for 5 seconds.

7) The magnetic field strength shall be increased.

8) The steps 4) to 8) shall be repeated until the tag does not send a valid response, then note the
magnetic field strength H for the individual tag as the value with the last valid response.

The measurements shall be performed on 10 tags. Hy.x shall be the lowest value of all measured magnetic
field strength H for the individual tags.
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7.4.3 Testreport

The test report shall give the measured maximum operating magnetic field Hy.x, the environment conditions
and communication parameters. All these parameters shall be recorded according to the example in Table 4.

Table 4 — Parameters that shall be recorded for this measurement

Test: Maximum magnetic operating field(Hmax)

Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
ogutatiom imex—% I DataTaterkKbps I Datacoding:
Command: 0x
Rleturn Link
Djata rate: kbps | Data coding:

Test Results
Hinax ‘ XX, XX A/m

7.5 |Survival magnetic field (Hsyrvival)

7.5.1| Purpose
The gurpose of this test is to determine the maximum magnetic field (Hsyviva)) Value at which the tag stops

operdting when exposed to this high value, even if the operating magnetic field is reduced to a value in the
rangg between Hryr identification @Nd Hmax afterwards.

7.5.2| Test procedure
At a fjxed frequency the magnetic field strength of the generating field has to be increased from identification
magngtic field threshold (Hthr identification) Until the tag destruction. The survival magnetic field (Hsuwival) is the
maxirhum magnetic field before tag destruction.

As this test is destructive a differentlet samples shall be used.

7.5.21 ISO/IEC 18000-2, ISO/IEC 18000-3 and ISO/IEC 18000-6 compliant tag
Surviyal magnetic field, Hgunivai, measurement procedure:

1) The waveform generator shall be set to the required operating frequency, at the relevant standard, of
125 kHz;134,2 kHz; 13.56 MHz; or 860 MHz to 960 MHz in 5 MHz steps, with additjonal tests at
866 _MHz, 915 MHz, and 953 MHz.

2) .AThe waveform generator amplitude shall be set to the value of identification magnetic field threshold

\
“ I HR Tdentification /-

3) The tag shall be inserted in the test equipment.
4) The tag shall be left under the magnetic field during 30 seconds.

5) The waveform amplitude shall be set to the value of identification magnetic field threshold (Hrur

Identification)-

6) An inventory command shall be sent with the code generator to check if the tag can return its
response. The data transfer shall be verified by comparison with ISO/IEC protocol standard.

7) The tag shall be left under this magnetic field for 5 seconds.

© ISO/IEC 2012 — All rights reserved 13
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8) The magnetic field strength shall be increased.

9) The steps 4) to 8) shall be repeated until the tag does not send a validresponse, then note the

magnetic field strength H for the individual tag as the value with the last valid response.

The measurements shall be performed on 10 tags. Hsuniva Shall be the lowest value of all measured magnetic

field strength H for the individual tags.

7.5.3 Testreport

The test report shall give the measured maximum operating magnetic field Hsynivai, the environment conditions

and communicatiom parameters—Altthese parametersshattberecordedaccording to theexampteim Tat

Table 5 — Parameters that shall be recorded for this measurement

e 5.

Test: Survjval magnetic field (Hsurvivar)
Temperatufe: Humidity:
Tag Protocpl: Tag Ull:
Forward L|nk
Modulation|index: % | Data rate: kbps Data coding:
Command:|0x
Return Link
Data rate: §bps | Data coding:
Test Results
Hsurvival ‘ XX,xx A/m

7.6 Load modulation (L)

7.6.1 Purpgse

The purpose| of this test is to determine the amplitude of the load modulation signal within the op€
magnetic field range.

7.6.2 Test procedure

At a fixed frefjluency the magnetic.field strength of the generating field has to be increased from identifi
magnetic field threshold (Hryridentication) 0 Maximum operating magnetic field (Hnax) with a step size of
for ISO/IEC 18000-2 compliant/tags and with a regular step of 0,5 A/m for ISO/IEC 18000-3 compliant
and with a re¢gular step_of\0,1 A/m for ISO/IEC 18000-6 compliant tags. The tag load modulation sh
calculated agcording t0<{the load modulation conformance measurement for the steps of magnetic
strength.

7.6.21 ISO/EC 18000-2 compliant tag

rating

cation
1 A/m
tags,
all be
field

Load modulation signal measurement procedure:

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

2) The waveform amplitude shall be set to the value of identification magnetic field threshold

(HtHR 1dentification)-

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

4) An inventory command shall be sent with the code generator.
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The load modulation for the individual tag shall be calculated by use of the measurement made with
the test equipment according the conformance procedure of ISO/IEC 18047-2.

The magnetic field strength shall be increased to the next value and the load modulation
measurement for the individual tag shall be calculated for each magnetic field strength step until
maximum operating field (Hmax).

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation
calculated for the individual tags.

7.6.2.2

ISO/IEC 18000-3 compliant tag

Load

1

2

Fore
calcu

7.6.2,

Load

)
)

)

modulation signal measurement procedure:

3

modulation signal measurement procedure:

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

The waveform generator amplitude shall be set to the value of identification-magnetic fjeld threshold
(HTHR Identification)-

The tag shall be inserted in the test equipment.
An inventory command shall be sent with the code generator(

The load modulation for the individual tag shall be calculated by use of the measuremgnt made with
the test equipment according to the conformance precedure of ISO/IEC 18047-3.

The magnetic field strength shall be increased to the next value and the loag modulation
measurement for the individual tag shall be.calculated for each magnetic field strength step until
maximum operating field (Hnax)-

hch magnetic field strength steps, the load modulation L, shall be the lowest value of all logd modulation
ated for the individual tags.

ISO/IEC 18000-6 compliant.tag

The waveform generator shall be set to the operating frequency (860 MHz to 960 MHz in 5 MHz
steps, with additional tests at 866 MHz, 915 MHz, and 953 MHz).

The wavefarm generator amplitude shall be set to the value of the identification magnetic field
threshold (Hrur identification)-

Thetag shall be inserted in the test equipment.

An invantary caommand chall ha cant with coda aanarator
RO R-GoMaRe-SHarBe-SeR-WHR-6666e-geReator-

The load modulation for the individual tag shall be calculated by use of the measurement made with
the test antenna.

The magnetic field strength shall be increased to the next value and the load modulation
measurement for the individual tag shall be calculated for each magnetic field strength step until
maximum operating field (Hmax)-

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation
calculated for the individual tags
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7.6.3 Testreport

The test report shall give the tag load modulation signal values (upper and lower sidebands) from identification
magnetic field threshold (Hryr igentification) 10 the maximum operating magnetic field (Hnax), the environmental
conditions and communication parameters. All these parameters shall be recorded according to the example
in Table 6.

Table 6 — Parameters that shall be recorded for this measurement

Test: Load modulation (L)

Temperature: Humidity:

Tag Protocet: Fagoit

Forward Link

Modulation|index: % Data rate: kbps Data coding:
Command:|0x

Return Link

Data rate: Hbps Data coding:

Data block pize: bytes Data read:

Test Results

Load moddilation values for upper sideband :

I-m UPPER @ HTHR Identification XX, XX mV

U uprer @ XX MA/m XX, XX mV.

Load moddilation values for lower sideband :

Lm | OWER @ HTHR Identification XX, XX mV

Um Lower @ XX MA/m XX, XX mV

Load modulation curve (optional) :

Load modulation upper & lower
(mv)
'
' 4

Mag n‘etic field ‘strength‘ (A/m)
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8 Functional tests for propagative tags as defined in ISO/IEC 18000-6
8.1 Identification electromagnetic field threshold (Etyr igentification) @and frequency peak(s)

8.1.1 Purpose

The purpose of this test is to determine the electromagnetic field threshold level required for tag identification.
As the tag needs energy to operate, it has to be supplied by the electromagnetic field. The identification
electromagnetic field threshold, Etyr 1gentification, 1S the minimum electromagnetic field allowing tag identification.

rength of the
tsponds. This
test ghall be done with a frequency step of 5 MHz from 860 MHz to 960 MHz and ,also for the three test
frequé¢ncies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz).

The selection of system parameters shall be done in order to challenge the tagenergy supply.
Identification electromagnetic field threshold, Etpr identification, @Nd frequency/peak measurement prpcedure:
1) The waveform generator shall be set to the required operating frequency of 860 MHz.

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

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

4) A command shall be continuously sent.with the code generator and the amplitude shall|be increased
after each command until the complete tag response can be measured.

5) The data transfer shall be verified“by comparison with ISO/IEC 18000-6. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

g8) The electromagnetic field.'strength E for the individual tag shall be calculated by use of the waveform
generator amplitude.

7) The steps 1) to-6):shall be repeated by increasing the frequency to the next frequency step and for
the three testfrequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz).

If the| starting amplitude of the waveform generator is set above the identification electromagnetic field
thresmold, then;yin next steps, it shall be decreased or increased until Identification electrorhagnetic field
threshold, Eqrr identification IS found, such that a complete tag response can be received at Etyr igediification @and no
or incpmplete tag response can be received at Etyr igentification — 0,1 dB.

The measurements shall be performed on all tags. Ethr igentification Shall be the highest value of all measured
electromagnetic field strength E for the individual tags.

8.1.3 Test report

The test report shall give for the full band of ISO/IEC 18000-6 from 860 to 960 MHz, and for the three test
frequencies defined in ISO/IEC 18047-6, Etyr igentification VErsus frequency curves, the frequency peak(s) and
the —3 dB bandwidth for each peak plus the environmental conditions and communication parameters. All
parameters shall be recorded according to the example in Table 7.

NOTE The frequency peak is the frequency that corresponds to the minimum of Etpr igentiication-
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Table 7 — Parameters that shall be recorded for this measurement

Test: Identification electromagnetic field threshold (Etur igentification) @nd frequency peak(s)

Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % | Data rate: kbps Data coding:
Command: Ox

Return Link

Data rate: kbps | Data coding:

FestR 14
TCSTNECSUIS

Frequency -3 db BW E1HR identification
xxx MHz xx MHz XX, XX V/m
Ethr DENTIFI¢ATION VErSUS frequency curve:
953 MH
—_ 866 MHz
£
2
s
o
c
£
(7]
T
°
=
o
S
w
Frequency peak
860 870 880 890 900 940 920 930 940 950 960

Frequency (MHz)

8.2 Reading electromagnetic field threshold (Ethr read)

8.2.1 Purpogse

The purpose pf this test is to determine the threshold level of electromagnetic field that allows a tag read

order to sucdessfully read tag data, the command shall be transmitted correctly and enough energy sh
available to|read the tag.( The reading electromagnetic field threshold, Ethr Read, IS the min

electromagnagtic field allowing-tag reading.

8.2.2 Test procedure

For each tag .frequency peak and for the three test frequenC|es defined in ISO/IEC 18047- 6 (866

ng. In
all be
imum

MHz;

ading

of the memory is p033|ble the reading shaII be performed on the flrst and the Iast memory address W|th aread
command. Beforehand, the memory shall be filled with data having the same number of 1 and O uniformly
distributed. (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).

For this test the memory shall be the user memory, or in case not available any other memory that is not the

Ull memory.

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

18
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ng electromagnetic field threshold, Etyr read, measurement procedure:

) The waveform generator shall be set to the required operating frequency of 866 MHz.

) The waveform generator amplitude shall be set to a value below the identification electromagnetic

field threshold. This amplitude is typically zero.
) The tag shall be inserted in the test equipment.

) A read single block shall be continuously sent with the code generator to the first add
command and the amplitude shall be increased after each read single block comm

ress memory
and until the

If the
then,
is fou
canb

The fneasurements shall be performed on all\tags. Etprreas Shall be the highest value of

electr

8.2.3

The t
peak
envirg
the e

combplete taa resnonse canbe measured
g ) g

) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the‘ta
wrong, then step 4) shall be repeated with higher amplitude.

) The electromagnetic field strength E for the individual tag shall be calculatedby use of
generator amplitude.
address.

) The steps 1) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz
frequency peak.

starting amplitude of the waveform generator is set above the Reading electromagnetic fi
hd, such that a complete tag response can be received at Etyr reag @nd no or incomplete

b received at Etir Reaq — 0,1 dB.

bmagnetic field strength E for the individual tags.

Test report

bst report shall give the measured reading electromagnetic field threshold Etyr read fOr €2
and for the three test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 M
nmental conditions and communication parameters. All these parameters shall be recordeg
ample in Table 8.

Table 8 — Parameters that shall be recorded for this measurement

 response is

the waveform

) The steps 3) to 6) shall be repeated with the read single block command sent to the last block

and for each

eld threshold,

in next steps, it shall be decreased or increased uqtil*Reading electromagnetic field threshold, Etyr read

tag response

all measured

ch frequency
Hz), plus the
according to

Test: Reading electromagnetic field threshold (Erpr read)

Mounting Material:
Temperature: Humidity:
Thg Pratocol Tag Ull-
Forward Link
Modulation index: % Data rate: kbps Data coding:
Command: Ox
Return Link
Data rate: kbps Data coding:
Data Block size: bytes Data read : 0x
Test Results
Frequency E1hR Read
xxx MHz xx,xx V/m
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8.3 Writing electromagnetic field threshold (Etur write)

8.3.1 Purpose

The purpose of this test is to determine the threshold level of electromagnetic field that allows a tag write
operation. In order to successfully write data into the tag, the data shall be transmitted correctly and enough
energy shall be available during the memory access. The writing electromagnetic field threshold (Ethr write) 1S
the minimum electromagnetic field allowing tag write operation.

8.3.2 Test procedure

For each tag frequency peak and for the three test frequencies defined in ISO/IEC 18047-6 (866|MHz;
915 MHz; 958 MHz). the electromagnetic field of the generating field has to be varied from zero untiha“riting
of block usef memory is possible. The writing shall be performed on the first and the last bleek mémory
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.

For this test the memory shall be the user memory, or in case not available any other memory that is not write
protected.

The selection of system parameters shall be done in order to challenge the tag energy supply.
Writing electrpmagnetic field threshold, E1pr write, measurement procedure:
1) The waveform generator shall be set to the required operating frequency of 866 MHz.

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

3) The fag shall be inserted in the test equipment:
4) A wirjte single block to the first address miemory command shall be continuously sent with thel code
gendrator and the amplitude shall be increased after each write single block command until the

complete tag response can be meastired.

5) The pata transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag respohse is
wrong, then step 4) shall be repéeated with higher amplitude.

6) The plectromagnetic fi€ld strength E for the individual tag shall be calculated by use of the waveform
gendrator amplitude.

7) The [steps 3)10/6) shall be repeated with the write single block command sent to the last|block
addrgss.

8) The steps ) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz and forl each

frequerey-peak-

If the starting amplitude of the waveform generator is set above the Writing electromagnetic field threshold,
then, in next steps, it shall be decreased or increased until Writing electromagnetic field threshold, Etyr read IS
found, such that a complete tag response can be received at Etyr wiite @and No or incomplete tag response can
be received at E1yr wiite — 0,1 dB.

The measurements shall be performed on all tags. Erprwite Shall be the highest value of all measured
electromagnetic field strength E for the individual tags.
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8.3.3 Testreport

The test report shall give the measured writing electromagnetic field threshold Eryr wiite for each frequency
peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz), plus the
written data and the size of one single block, the environment conditions and communication parameters. All
these parameters shall be recorded according to the example in Table 9.

Table 9 — Parameters that shall be recorded for this measurement

Test: Writing electromagnetic field threshold (Erur write)
Mounting Material:

Temperature— Humidity:
Tag Protocol: Tag Ull:
Forward Link
Mpdulation index: % Data rate: kbps Data coding;
Copmmand:0x
Return Link
Data rate: kbps Data coding:
Data Block size: bytes Data wrote : 0x
Test Results
Frequency ETpiR Write
xxx MHz xx,Xx V/Im

8.4 |Sensitivity degradation (Spegradation)

8.4.1| Purpose

The purpose of this test is to determine the sensitivity degradation (directivity) of the tag in various orientations
(azimpth and elevation).

8.4.2| Test procedure
For gach tag frequency peak-and for the four test frequencies defined in ISO/IEC 18047{6 (866 MHz;
915 MHz; 953 MHz), the electremagnetic field strength of the generated field has to be varied ffom zero until
modujation of the tag is detected and the tag responds.

Sensitivity degradatiof, Spegradation, Measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 866 MHz.

) Thewaveform generator amplitude shall be set to a value below the identification electromagnetic
field threshold. This amplitude is typically zero.

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

4) A command shall be continuously sent with the code generator and the amplitude shall be increased
after each command until the complete tag response can be measured.

5) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag response is
wrong, then step 4) shall be repeated with higher amplitude.

6) The electromagnetic field strength E for the individual tag shall be calculated by use of the waveform
generator amplitude.
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7) The steps 3) to 6) shall be repeated for the tag azimuth orientations and the tag elevation orientations
(see Figure 3 and Figure 4) with 15° step size over 90° (0°, 15°, 30°, ...90°).

8) The steps 1) to 7) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

/ ( ®

90°

/ Tag
o

Test Antenna
(Circular polarization)

150 0° (reference position)

Figure 3 — Elevation tag orientations‘(Front view)

15° 0° (reference position)

45°

90°

Test Antenna Tag

(Circular polarization)

Figure 4 — Azimuth tag orientations (top view)

If the starting amplitude of the waveform generator is set above the identification electromagnetic field
threshold, then, in next steps, it shall be decreased or increased until an electromagnetic field threshold, E is
found, such that a complete tag response can be received at E and no or incomplete tag response can be
received at E — 0,1 dB.

The measurements shall be performed on 10 tags. For each orientation step, the electromagnetic field
strength threshold value is the highest value of all measured electromagnetic field strength E for the individual
tags.

22 © ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

8.4.3 Testreport

The test report shall give electromagnetic field strength threshold value and curves (E versus Azimuth and E
versus Elevation) for each frequency peak and for the four test frequencies defined in ISO/IEC 18047-6
(866 MHz; 915 MHz; 953 MHz), plus the environmental conditions and communication parameters. All these
parameters shall be recorded according to the example in Table 10.

Table 10 — Parameters that shall be recorded for this measurement

Test: Sensitivity degradation (Spegradation)
Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Mpdulation index:% | Data rate: kbps Data coding:
Cpmmand:0x

Return Link

Data rate: kbps | Data coding:

Test Results

1% Frequency: xxx MHz
E|vs. Azimuth -45°: xx,xx Vim +45°: xx,xx V/im | -90% xX,xx V/m +90°: xx,xx M/m
E|vs. Elevation -45°: xx,xx Vim +45°: xx,xx V/im _[\-90°: xx,xx V/m +90°: xx,xx M/m

21pd Frequency : xxx MHz

E4nr versus Azimuth curve: Ernr versus Elevation curve:
Ethr vs Azimuth Ethr vs Elevation
E E
£ £
i i
-90 .0 90 -90 0 90
Azimuth (°) Elevation (°)

8.5 [Maximum operating electromagnetic field (Eax)

8.5.1| Purpose
The purpose of thisitest is to determine the maximum electromagnetic field E.x allowing the tag |dentification.

8.5.2| Test procedure

For gach‘tag frequency peak and for the four test frequencies defined in ISO/IEC 18047{6 (866 MHz;
915 MHz;” 953 MHz).the generating electromagnetic field strength has to be increased from| identification
electromagnetic field threshold (Etpr igentiication) UNtil an identification of the tag is not possible. The maximum
operating electromagnetic field (Emax) is the maximum electromagnetic field allowing tag identification.

Maximum operating electromagnetic field, E,.x, measurement procedure:
1) The waveform generator shall be set to the required operating frequency of 866 MHz.

2) The waveform generator amplitude shall be set to the value of identification electromagnetic field
threshold (Etnr dentification)-

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

4) The tag shall be left under the magnetic field strength during 30 seconds.
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5) A command shall be continuously sent with the code generator and the amplitude shall be increased
after each command until the complete Ull can be measured.

6) The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag response is
wrong, then step 4) shall be repeated with a higher amplitude.

7) The waveform amplitude shall be set to the value of identification electromagnetic field threshold

(ETHR 1dentification), @and the tag shall be left under this magnetic field strength for 5 seconds.

8) The electromagnetic field strength shall be increased.

. , .
9) The efnpc A) to R) shall he rnpnai‘or{ until _the +ag can’t roturn its response; then—note the

elecfromagnetic field strength E for the individual tag.

The measurgments shall be performed on 10 tags. E..x shall be the lowest value of all, megsured
electromagngtic field strength E for the individual tags.

The measur¢ments shall be repeated for the three test frequencies 915 MHz, 958 MHz and for

frequency pegk.

8.5.3 Test geport

peak, the en
according to

The test repTrt shall give the measured maximum operating electromagnegtic field E, ., for each freq

Table 11 — Parameters that shall be recorded for this measurement

each

Llency

ironmental conditions and communication parameters. Allithese parameters shall be recorded
he example in Table 11.

Test: Maximum operating electromagnetic field (Emax)

Mounting Nlaterial:

Temperatufe: Humidity:
Tag Protodol: Tag Ull:
Forward Ljnk
Modulationfindex: % | Data rate: kbps Data coding:
Commandj 0x
Return Link
Data rate: kbps | Datacoding:
Test Results
Frequency Enmax
xxx MHz XX,xxX V/Im

8.6 Survival electromagnetic field (Esyrvival)

8.6.1 Purpose

The purpose of this test is to determine the maximum electromagnetic field (Esyniva)) Value at which the tag
stops operating when exposed to this high value, even if the operating electromagnetic field is reduced to a
value in the range between Etyr igentification @Nd Emax-

8.6.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz;
915 MHz; 953 MHz), the electromagnetic field of the generating field has to be increased from identification
electromagnetic field threshold (Etpr gentification) UNtil the tag destruction. The survival electromagnetic field
(Esunvival) is the maximum electromagnetic field before tag destruction.

24
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Survival operating electromagnetic field, Esyniva, measurement procedure:

) The waveform generator shall be set to the required operating frequency of 866 MHz.

threshold (Etur identfication)-

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

4) The tag shall be left under the electromagnetic field strength during 30 seconds.

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

Y\ __Thao wavaeform amnlittida chall ha cat ta tha valug of idaontification alactramaanatic f
} rHE—WeetoH—apHtbae—SHa—oe—Set+to—+tHe—Yarbae—o—1aeRtHeaHoR—ereeHoagheHc—

(ETHR 1dentification)-

) A command shall be continuously sent with the code generator and the amplitude shall
after each command until the complete Ull can be measured.

) The data transfer shall be verified by comparison with ISO/IEC 18000-6._In case the ta
wrong, then step 4) shall be repeated with a higher amplitude.

) The tag shall be left under this electromagnetic field for 5 seconds
) The electromagnetic field strength shall be increased.

0) The steps 4) to 9) shall be repeated until the tag’ can’t return its response, th
electromagnetic field strength E for the individual tag,\record the previous value.

The measurements shall be performed on 10 tag$::\Esuniva shall be the lowest value of

electr

The

bmagnetic field strength E for the individual tags:

frequéncy peak.

8.6.3

The t
peak

envirg
exam

Test report

bst report shall give the measured maximum operating electromagnetic field Egyniva for €3
and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 9
nmental conditions and communication parameters. All parameters shall be recorded acq
ple in Table 12.

Table 12 — Parameters that shall be recorded for this measurement

eld threshold

be increased

j response is

en note the

all measured

measurements shall be repeated for the-‘three test frequencies 915 MHz, 953 MHz and for each

ch frequency
53 MHz), the
ording to the

Test: Survival electromagnetic field (Esyrvival)
Mounting Material:
Temperature: Humidity:
T g Protocaol: T:ag L
Forward Link
Modulation index:% | Data rate: kbps Data coding:
Command:0x
Return Link
Data rate: kbps | Data coding:
Test Results
Frequency Esurvival
xxx MHz xx,Xx V/Im
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8.7 Delta radar cross section (ARCS)

8.71

Purpose

The purpose of this test is to determine the delta radar cross section and the angle information during the tag
backscattering for different electromagnetic field strength. The angle information, A, is the phase difference
between a tag modulated state and an un-modulated state.

8.7.2 Test procedure

For each ta

frequency peak and for the three test frequencies defined in ISO/IEC 18047-6 (866

MHz;

915 MHz; 95

electromagng
regular step s

measuremen

ISO/IEC 1804

Delta radar ¢
The

The
thres

The
A co

The
ISO/

The
field
perfd
7) The
freqy

The measure
lowest value

8.7.3 Test freport

The test repd
identification

B MHz), the electromagnetic field of the generating field has to be increased from identifi
tic field threshold (Etyr identification) 0 the maximum operating electromagnetic field (Eyjix)

uch that there is a minimum of 10 points of delta radar cross section and angle informatio
s. The delta radar cross section and the angle information shall be calculated aecording

| 7-6 conformance measurement.

oss section, ARCS, and angle information, A@, measurement procedure:
vaveform generator shall be set to the required operating frequency of-866 MHz.

waveform generator amplitude shall be set to the value of ddentification electromagneti
hold (Ethr igentification)-

ag shall be inserted in the test equipment.
mmand shall be continuously sent with the code.

delta radar cross section and angle information shall be measured according t
EC 18047-6 procedure that is applicable forthe Type of the DUT (e.g. Type A.).

electromagnetic field strength E shall’be increased until maximum operating electroma
(Emax) and the measurements of delta radar cross section and angle information sh
rmed for each electromagnetic field strength step.

steps 1) to 6) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for
ency peak.

ments shall be perfarmed on 10 tags. The ARCS value and angle information, A@, shall §
Df all individual tags measurements.

rt shall give the ARCS curve and the angle information curve versus electromagnetic fielg

cation
with a
1! A(p,
to the

c field

b the

netic
bl be

each

e the

from
c field

electromagnetic field threshold (Etyr identification) 0 the maximum operating electromagneti

(Emax), the environment conditions and communication parameters. These parameters shall be recorded
according to the example in Table 13.
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Table 13 — Parameters that shall be recorded for this measurement

Test: Delta radar cross section (ARCS) & angle information

Mounting Material:

Temperature: Humidity:
Tag Protocol: Tag UlI:
Forward Link
Modulation index: % | Data rate: kbps Data coding:
Command: 0x
Return Link
Data rate: kbps | Data coding:
Test Results
Frequency : xx MHz
ARCS vs E Ao vs E
E < /K_
= e
S
14
< T T
Emin Emax Emin Emax
E (Vim) E (Vim)

8.8

8.8.1

The p

8.8.2
For ¢
915 |\

electr
tests

8.8.2,

1

1

)

Interference rejection (Irejection)

urpose of this test is to determine the interference rejection ability of the tag.

Purpose

Test procedure

ach tag frequency peak and for, the four test frequencies defined in ISO/IEC 1804716 (866 MHz;
Hz; 953 MHz), the interferer “electromagnetic field has to be increased relative to| the desired
bmagnetic field until the tag gan no longer demodulate the desired generator command. Fof this test, the
bt-up described in sub clause 6.3.1 is used.

Continuous wayve (CW) interference rejection:
The desired.generator shall be set to the required operating frequency of 866 MHz.

The desired generator waveform amplitude shall be set to the value of identification electromagnetic
field-threshold (Etr identification)-

The interferer generator shall be set to the operating frequency of 866 MHz +/-0 Hz freqyiency offset.

The interferer generator amplitude shall be set to a value below identification magnetic field threshold,
which is typically zero.

The tag shall be inserted in the test equipment.

The interferer generator amplitude shall emit a CW signal at increasing amplitude until the tag can no
longer demodulate the desired generator command.

The interferer electromagnetic field strength E shall be calculated by use of the interferer generator
amplitude.
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9)

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

The steps 1) to 8) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

Modulated interference rejection:

The desired generator shall be set to the required operating frequency of 866 MHz.

The desired generator waveform amplitude shall be set to 6 dB above the value of identification

elect
The

The
whic

The

The
amp
the d

The
amp

The
+/- 6

The
freqy

The measure
the lowest va

8.8.3 Test report

The test rep
frequency pe
plus the eny|

according to the example iniTable 14.

enufncaton/-

nterferer generator shall be set to the operating frequency of 866 MHz +/-0 Hz frequency- offset.

nterferer generator amplitude shall be set to a value below identification magnetic_field thre
N is typically zero.

ag shall be inserted in the test equipment.
nterferer generator amplitude shall send an appropriate command, at’increasing or decre
iven amplitude level.

nterferer electromagnetic field strength E shall be calculated by use of the interferer gen
itude.

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

steps 1) to 8) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for
ency peak.

ments shall be performed on all tags: The interferer electromagnetic field strength value sh
ue of all measured interferer electromagnetic field strength E for the individual tags.

prt shall give the interferer electromagnetic field strength for each frequency offset for
bk and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz; 915 MHz; 953
ronment conditiens and communication parameters. All these parameters shall be rec

Table 14 — Parameters that shall be recorded for this measurement

shold,

asing

itude in 0,25 dB steps until the tag replies to exactly 50% of the-desired generator command at

erator

- 500,

each

all be

each
MHZz),
orded

Test: Interfereng

ewréjection (Iresecrion)

Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % | Data rate: kbps Data coding:
Command: 0x

Return Link

Data rate: kbps | Data coding:

Test Results

Interferer frequency Offset (kHz) | 0 | 200 |+200 | -400 | +400 | -600 | +600 | -800 | +800

-1000 |+1000] -1200

| +1200

Frequency: xxx MHz

CW interference rejection

Modulated interference rejection
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8.9 Maximum identification fade rate (Erage identification)

8.9.1

Purpose

The purpose of this test is to determine the maximum electromagnetic-field fade rate that a tag can tolerate
during identification.

8.9.2

Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC 18047-6 (866 MHz;
915 MHz; 953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the field envelope)

at eaih frequency step, with an increasing triangle wave modulation rate, until the tag stops res
Figurg 5).
the tag can’t respond.
E (V/m)
A Maximum fade (slew) rate; the tag r¢sponds.
E1hR identification + 9 dB » &
AE
Ed o \\ x Hz x Hz x Hz
identification
EhR identification - 3 dB W T N \ >
>
Time (s)
= Command === Tag response
Fade rate (V/m.s)= —— = 2.AE¥F With:  AE : Electomagnetic field variation in [V/m
T/2 T : Period Time in seconds
F : Frequency in Hz

Identi
1

2

Figure 5 — Fade rate measurement

fication faderate measurement procedure:

) The-waveform generator shall be set to the required operating frequency of 866 MHz.

) \.The waveform generator amplitude shall be set to be 3 dB above the tag’s minimum elq

ponding (see

ectromagnetic

field identification threshold and the maximum waveform generator amplitude shall be set to 9 dB
above the tag’s minimum electromagnetic field identification threshold.

The waveform generator shall be set to send an appropriate command, so that the tag repeatedly

returns its Ull. The data transfer shall be verified by comparison with ISO/IEC 18000-6. 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

3) The tag shall be inserted in the test equipment.
4)

frequency shall be recorded.
3)

frequency.
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6) The steps 4) to 5) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

The measurements shall be performed on all tags. Erage dentification Value shall be the lowest value of all
measured electromagnetic field fade rate E for the individual tags.

8.9.3 Test report

The test report shall give for each frequency peak and for the four test frequencies defined in
ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz), the Erage identificaion VErsus frequency, the environmental
conditions, and communication parameters. All these parameters shall be recorded according to the example
in Table 15.

Table 15 — Parameters that shall be recorded for this measurement

Test: Maximum identification fade rate (Erade ientification)
Mounting Material:

Temperatufe: Humidity:
Tag Protocpl: Tag Ull:
Forward Link
Modulation|index: % | Data rate: kbps Data coding:
Command:|0x
Return Link
Data rate: Rbps ‘ Data coding:
Test Results
Frequency Triangle wave modulation frequency Erade Identification
xxx MHz xx Hz xX,xx V/ m.s

8.10 Maximjum write fade rate (Efage write)

8.10.1 Purpogse

The purpose|of this test is to determine/the maximum electromagnetic-field fade rate that a tag can tdlerate
during writing.

8.10.2 Test procedure

For each tag frequency~peak and for the four test frequencies defined in ISO/IEC 18047-6 (866|MHz;
915 MHz; 958 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the field envé¢lope)
at each freqliency- step, with an increasing triangle wave modulation rate, until the tag stops writing (see
Figure 5).

Write fade-rate measurement procedure:

1) The waveform generator shall be set to the required operating frequency of 866 MHz.

2) The waveform generator amplitude shall be set to be 3 dB above the tag’s minimum electromagnetic
field identification threshold and the maximum waveform generator amplitude shall be set to 9 dB
above the tag’s minimum electromagnetic field identification threshold.

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

4) The waveform generator shall be set to send an appropriate command, so the tag repeatedly writes

its memory and returns a valid indicator that the writing was successful. The data transfer shall be
verified by comparison with ISO/IEC 18000-6. Modulate the command amplitude envelope, as
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described in step (2), using triangle-wave modulation, from 0 Hz to the frequency at which the tag
stops writing correctly. The triangle-wave modulation frequency shall be recorded.

5) The electromagnetic field fade (slew) rate E shall be calculated by use of triangle-wave envelope’s
frequency.

6) The steps 4) to 5) shall be repeated for the three test frequencies 915 MHz, 953 MHz and for each
frequency peak.

The measurements shall be performed on all tags. Efage write Value shall be the lowest value of all measured
electromagnetic field fade rate E for the individual tags.

8.10.3 Test report

The fest report shall give for each frequency peak and for the four test frequencies defined in
ISO/IEC 18047-6 (866 MHz; 915 MHz; 953 MHz), the Erage wite versus frequeney, the e¢nvironmental
condifions, and communication parameters. All these parameters shall be recorded,according tq the example
in Table 16.

Table 16 — Parameters that shall be recorded for this-measurement

Test: Maximum identification fade rate (Erage write)
Mpunting Material:
Temperature: Humidity:
Tag Protocol: Tag Ull:
Ferward Link
Mpdulation index: % Data rate: kbps Data coding:
Cpmmand: Ox
Return Link
Data rate: kbps Data coding:
Data Block size: bytes Data-wrote : Ox
Test Results
Frequency Triangle wave modulation frequency EFade write
xxx MHz xx Hz xX,xx V/ m.s

9 HRunctional tests for 433,920 MHz propagative tags as defined in ISO/IEC 18000-7
9.1 (ldentification electromagnetic field threshold (Etyr igentification) @nd frequency tolerance

9.1.1| .Parpose

This test determines the electromagnetic field threshold level 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, Etpr identification, 1S the minimum electromagnetic field that
allows a tag to be identified.

9.1.2 Test procedure
The specification for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,920 MHz

(x20ppm), which is approximately £8,7 kHz. Since both the reader and the tag may be shifted by 20ppm, and
potentially in opposite directions, the system must function within £+40ppm (approximately 17,4 kHz) of the
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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, Etyr igentification, Measurement procedure:
1) 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.

Recommendedtestdistance between—the tag'slocation—and -the reference—antenna—should be
g

2 mdters, minimum, with 3 meters preferred.

2) Set & 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 ¢utput
levell must be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBnavailable as the
maximum output.

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

The generator should be set up so that the following conditions existwhen modulated:

Symbol LOW = fc +50 kHz (433,970 when centred,at'433,920 MHz)
Symbol HIGH = fc -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 appragpriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the| code
gendrator so all protocol timing can be maintained/within correct relationships.

4) Mount the tag being evaluated on a minimum™20 x 20 inch metal sheet reflector for this test, attached
in the mounting configuration specified for'the specific tag model being evaluated. Orient the fag so
its main response is facing the sourcesignal.

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

6) Adjukt the signal sourceé-for minimum output, then send a Wakeup Header command followed
immediately by a Colleet’command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag Under test responds reliably.

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

8) Repe¢at ssteps 6) and 7) after increasing the centre frequency to 433,940 MHz.

8) Repeat steps 6) and 7) after decreasing the centre frequency to 433,900 MHAZ.

9) Perform the measurements in steps 6) and 7) on all tags. The Etur igentification Value is the greatest
electromagnetic field strength noted out of all measurements.

NOTE 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 Test report

The test report provides data recorded for the system’s lower, nominal, and upper tolerance limits. The
environmental conditions and communication parameters shall be recorded according to the example in
Table 17.
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Table 17 — Parameters recorded for E1hr 1dentification Measurement

Test: Identification electromagnetic field threshold (Erhr igentification) at centre frequency and +/-40ppm)
Mounting Material:
Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Deviation (kHz): | Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
EqHR identification: XX, XX dBuV/m ETHR identification: XX, XX dBuV/m ETHR identification: XX, XX dBuV/im
ID: ID: ID:

9.2 [Reading electromagnetic field threshold (Ethr read) and frequency tolerance

9.2.1| Purpose

This test determines the electromagnetic field threshold level that\allows a tag reading. To suc¢essfully read
tag data, transmit the command correctly, with enough energy available to read the tag.|The reading
electrpmagnetic field threshold, Etyr read, IS the minimum eleCtromagnetic field that allows tag reading.

9.2.2| Test procedure

Run the tests at 433,920 MHz, nominal, then at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm). Set the
signa| source’s electromagnetic field below the level that allows a tag to respond to a command, then increase
the figld to a level where it is possible to read.the tag’s ID and memory contents.

For tHis test, use user memory or, if this-is hot available, any other memory that is not the Ull memory.

The gpecification for ISO/IEC 18000-7 tags and readers specifies an operating frequency of 433,920 MHz
(+20ppm), which is approximately+8,7 kHz. Since both the reader and the tag may be shifted hy 20ppm and
potentially in opposite directions, the system must function within £+40ppm (approximately 17,4 kHz) of the

nominal centre frequency:

For donvenience in_setting up the signal source, use a low frequency of 433,900 MHz, ngminal centre
frequency of 433,920 MHz, and a high frequency of 433,940 MHz for the following tests.

Read|ng electromagnetic field threshold, Etyr reads, Measurement procedure:

~

Set up all test equipment in an anechoic chamber or some other fully characterized gnd controlled
[ocation iree ifrom inierierence 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 meters, minimum, with 3 meters preferred.

2) Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
150 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.
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NOTE If g
be removed frg

9.2.3 Test report

The test repo
environments

34

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

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

Symbol LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -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) Mou
in th
its m

5) Alter
plate

6) Adju
imme¢
the t:

7) Recq

8) Rep¢at steps 6) and 7) after increasing the centre frequeneyto 433,940 MHz.

9) Repe¢at steps 6) and 7) after decreasing the centre frequency to 433,900 MHz.

10) Meag
mea

Nt the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, att
b mounting configuration specified for the specific tag model being evaluated. Orientthe f{
Qin response is facing the source signal.

hatively, depending on expected tag usage, the tag can be placed on a non:metallic mo
or pole, or attached in the mounting configuration specified for the tag modehbeing evaluat

5t the signal source for minimum output, then send a Wakeup lkeader command fol
bdiately by a Collect With Data command as defined in 18000-7..Adjust the signal sourct
hg under test responds reliably.

rd the data for the tag when mounted vertically, then whenhorizontally polarized.

ure all tags. The Etyr reag Value is the greatest electromagnetic field strength noted out
surements.

ne tag is clearly lower in sensitivity than\all others—requires more signal before it will respond—it
m the tests and replaced with anothertag.

It provides data recorded for the system’s lower, nominal, and upper tolerance limits. Reco
| conditions and communication parameters according to the example in Table 18.

Table 18 — Parameters recorded for E1yr read measurement

hched
ag so

inting
ed.

owed
e until

of all

should

rd the

Test: Readjng electromagnetic field threshold (Erur read) at centre frequency and +40ppm)
Mounting Material:
Temperaturg: Humidity:
Tag ProtocaLI: Tag Ul
Forward Link
Deviation (kHz): | Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect With Data command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
ETHR Read! xx,xx dBuV/m ETHR Read! xx,xx dBuV/m EthR Read: xx,xx dBuV/m
ID & Data: ID & Data: ID & Data:
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9.3 Writing electromagnetic field threshold (Etnr write)

9.3.1

Purpose

This test determines the electromagnetic field threshold level that allows a tag write operation. To successfully
write data into the tag, transmit the data correctly, with enough energy available during the memory access.
The writing electromagnetic field threshold (Etxr write) is the minimum electromagnetic field allowing a tag write

pm). Set the
nd to a level

operation.
9.3.2 Test procedure
Run acte ~t 422 Q2N M2  ~orainAal and ot 422 QNN ME-=- (A0nnoa) and 422 Q40 MU= (40

_ ests—at-433,020-MHz—nominal—and-at-433,000-MHz{-40ppm)-and—433,040-MHz{-+40
signa| source’s electromagnetic field below the level that allows a tag to respond to a comimg
wherg it is possible to write the tag’s memory.

For this test, use user memory or, if this is not available, any other memory that is not the Ull mefory.
Writing electromagnetic field threshold, Etyr wiite, Measurement procedure:

1

Set up all test equipment in an anechoic chamber or some other fully characterized 4
location free from interference sources and propagation infldences, such as sign
reflections, absorptions, or blockages.

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

Recommended test distance between the tag’s—location and the reference antenr
2 meters, minimum, with 3 meters preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK
150 kHz with waveforms and timings as'Specified in ISO/IEC 18000-7. The signal sq
level must be adjustable over a 100 dB-range in 10 dB steps, with at least 10 dBm av
maximum output.

nd controlled
ificant signal
receiver.

a should be
modulation at

urce’s output
hilable as the

As a modulator for this signal"source, use a code generator certified to properly gengrate relevant

command sequences and timing.
The generator should be set up so the following conditions exist when modulated:

SymbollLOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
SymbolHIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

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

b appropriate
vith the code

test, attached

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this

in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so

its main response is facing the source signal.

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
Adjust the signal source for minimum output, then send a Wakeup Header comm
immediately by a Write command as defined in ISO/IEC 18000-7. Adjust the signal so
tag under test responds reliably.

Record the data for the tag when mounted vertically, then when horizontally polarized.

Repeat steps 6) and 7) after increasing the centre frequency to 433,940 MHz.
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9) Repeat steps 6) and 7) after decreasing the centre frequency to 433,900 MHz.

10) Measure all tags. The Eryr wiite Value is the greatest electromagnetic field strength noted out of all
measurements.

NOTE 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.

9.3.3 Test report

The test report provides data recorded for the system’s lower, nominal, and upper tolerance limits. Record the
environmentgl conditions and communication parameters according to the example in Table 19.

Table 19 — Parameters recorded for Etygr write measurement

Test: Writipg electromagnetic field threshold (Etur write) at centre frequency and *40ppm)
Mounting Material:
Temperatufe: Humidity:
Tag Protocpl: Tag Ull:
Forward Link
Deviation (kHz): | Data Rate: kbps Data Coding:
Command:|Wakeup followed by Write command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
EtHR write xx,xx dBuV/m EthR write xx,xx dBuV/m EthR write xx,xx dBuV/m

9.4 Sensilivity Directivity (Spirectivity)

9.4.1 Purpogse

This test detgrmines the tag’s sensitivity\to-various orientations, such as azimuth and elevation (see Figyre 6).
This, of courde, is a determination of the/directivity of the tag. Determine the directivity under all conditigns for
which the tap is designed. This may include the tag being mounted on a metal surface (a reflegtor of
20 x 20 inchgs being representative) or on a non-metallic object, such as a cardboard box or wooden post.

9.4.2 Test procedure

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

Rotate the tag in 15-degree 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, and 345 degrees. However, if the tag is mounted on a metal
plate, only 0-90 and 315-345 degree levels need to be taken.
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Sensitivity Directivity, Spirectivity, Measurement procedure:

1
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Figure 6 — Azimuth and elevation/pattern

Set up all test equipment in an anechoic chamber or some other fully characterized 4
location free from interference sources-and propagation influences, such as sign
reflections, absorptions, or blockages. This is particularly important when measuring
since any reflections will distort the pattern measurement.

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

Recommended test distance between the tag’s location and the reference antenr
2 meters, minimum, with>3 meters preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK
150 kHz with wayeforms and timings as specified in ISO/IEC 18000-7. The signal so
level must bé _adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm av
maximum-output.

Use-a.code generator certified to properly generate relevant command sequences an
modulator for this signal source.

nd controlled
ificant signal
tag patterns
receiver.

a should be
modulation at

urce’s output
hilable as the

d timing as a

The gannr:\fnr should he set up-so. the 'Fnllnuuing conditions-exist when-modulated:

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

Mount the tag being evaluated on a minimum 20 x 20 inch 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. If mounted on a metal sheet, only +90
zero reference between tag and reader needs to be evaluated.
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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. If
used in this manner, take a full 360-degree pattern.

6) Adjust the signal source for minimum output, then send a Wakeup Header command followed
immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until the

tag under test responds reliably.

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

8) Repeat steps 6) and 7), rotating the azimuth by 15 degrees until data has been taken for 0, 15, 30, 45,

345

60, 75,90, 105_120_135_150_165_180_195_210 225 240 _255_270_285_300 315 330 a

degrges, while elevation remains at 0 degrees.

NOTH

9) Repgat steps 6) and 7), rotating the elevation by 15 degrees until data has been\taken for 0, 1
0, 75, 90, while azimuth remains at 0 degrees.

45, 4

10) Measgure all tags. The Spiectivity Value is the greatest electromagnetic field“strength noted out

measgurements.

9.4.3 Test report

The test report gives for each angle the Spircivity Values and curves(E versus azimuth and E versus eley
plus all envirpnmental conditions and communication parametefs. ‘Record all these parameters accord

the example

n Table 20.

Table 20 — Parameters recorded for Spjrectiviey Measurement

a metal mounting plate has been used to mount the tag, measurements can be restricted {6 0-9
270-3p45 degrees, since radiation between 105-255 degrees will be blocked by the metal mountingjsurface.

0 then

5, 30,

of all

ation),
ing to

Test: Sengitivity directivity (Spirectivity)

Mounting M

aterial:

Temperatu

e:

Humidity:

Tag Protoc

DI

Tag.Ull:

Forward L

nk

Modulation

Index: %

| Data Rate: kbps | Data Coding:

Command:

0x

Return Lin

k

Data Rate:

kbps

| Data Coding:

Test Results

E 4Buvim) VS

Azimuth -15°:

-30°: -45°; -60°: -75°:

-90°:

E (¢Buvim) VS

Azimuth 15°:

30°: 45°; 60°: 75°:

90°:

E (¢Buvim) VS

Elevation 15°:

30°: 45°; 60°: 75°:

90°:

Spirectivity Versus Azimuth curve:

Shirectivityy Versus Elevation curve:
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Interference rejection (Irejection)

Purpose

This test determines the interference rejection ability of the tag.

9.5.2 Test procedure

A tag is placed in the test setup, and the signal source’s level is set to 3 dB above Erpyrreaq SO that the tag is
responding to all Wake Up plus Collect commands with its ID.

A sedond, unmodulated signal source at 433,920 MHz is set to a level 20 dB below the EryrR
the Igvel is increased until the tag no longer responds to the Wake Up plus Collect comma

consi

ered the tag’s On Channel Iggjecion level. This is repeated for the 1 adjacent channel (+

2" adjacent channel (500 kHz).

9.5.24

1

Unmodulated interference rejection:

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

Tests should be run using two identical reference antennas attached to two signal sour
antenna also connected to a receiver.

Recommended test distance between the tag’s location and the source antennas should
minimum, with 3 meters preferred. The two anténnas should be equal in gain and sqg
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
150 kHz with waveforms and timings*as specified in ISO/IEC 18000-7. The signal sg
level must be adjustable to the Eqygkeaq level plus 3 dB.

Use a code generator certified to properly generate relevant command sequences an
modulator for this signal source.

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

SymbolhLOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbel HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

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

Laq level, then
nds. This is
P50 kHz) and

nd controlled
ificant signal

ces, with one

be 2 meters,
parated from

modulation at
urce’s output

d timing as a

b appropriate
vith the code

4)

Mountthe tag bemng evatuatedonm a mimmurm 20 X 20 nch metat sheet Teftector for this

est, 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.

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

Adjust the signal source for minimum output, then send a Wakeup Header comm

evaluated.

and followed

immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until the

tag under test responds reliably (Etyr read), then increase the signal by 3 dB.

Adjust the second unmodulated signal source to 433,920 MHz. Set the level to 20 dB below the

Ethr read lEVEl set in step 6.

© ISO/IEC 2012 — All rights reserved

39


https://iecnorm.com/api/?name=d4af8c5228112aed87c11642307c06cc

ISO/IEC 18046-3:2012(E)

9.5.22 Mg

40

8) Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands from the 1° generator. This is considered the tag's Co-Channel Irgjecion l€VEL.
Record this value in Table 21 below.

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

level

to 20 dB below the Etpr reaq l€Vvel set in step 6.

10) Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands from the 1% generator. This is considered the tag’s upper 1% Adjacent Channel

IReject

on level. Record this value in Table 21 below.

11) Adju
level

12) Adju
Colle

IRejec,

13) Adju
level

14) Adju
Colle

IRejec

15) Adju
level

16) Adju
Colle

IRejec

1) Set Qip all test equipment in an anechoic chamber or some other fully characterized and con

locatf]
refle

Test:
ante

Recq

minimum, with 3 meters preferred. The two antennas should be equal in gain and separated

each

st-the-second—unmodilated-sighal-source—+t0-433:920-MHz— 250 kHz{433;670-MHz)}—S
to 20 dB below the Ethr read l€VEI SEL in step 6.

5t the second generator to the level at which the tag no longer responds to the Wake U
ct commands from the 1% generator. This is considered the tag’s lower 1% Adjacent CH
on level. Record this value in Table 21 below.

5t the second unmodulated signal source to 433,920 MHz + 500 kHz (434,420 MHz). S
to 20 dB below the Ethr read l€VEI SEL N Step 6.

5t the second generator to the level at which the tag no longer-responds to the Wake U
ct commands from the 1% generator. This is considered the’tag’s upper 2 Adjacent Ch
on level. Record this value in Table 21 below.

5t the second unmodulated signal source to 433,920~MHz — 500 kHz (433,470 MHz). S
to 20 dB below the Etpr reaq l€Vvel set in step 6.

5t the second generator to the level at which ‘the tag no longer responds to the Wake U

ct commands from the 1% generator. This-is’ considered the tag’s lower 2 Adjacent CH
on level. Record this value in Table 21 below.

dulated interference rejection:

on free from interferencexsources and propagation influences, such as significant
ctions, absorptions, or blockages.

na also connectedto a receiver.

mmended{est distance between the tag’s location and the source antennas should be 2 m

other'y at least one wavelength to reduce interactions between them.

t the

b plus
annel

et the

b plus
annel

bt the
b plus

annel

rolled
signal

5 should be run using two identical reference antennas attached to two signal sources, with one

eters,
from

2) Set

ignal source 1 to transmit FSK with a 433,920 MHz centre frequency, using FSK modulafion 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 Etyr reaq level plus 3 dB.

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

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

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

Mount the tag being evaluated on a minimum 20 x 20 inch 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.

plate or pole, or attached in the mounting configuration specified for the tag model being

Alternatively, depending on expected tag usage, the tag can be placed on a non-metallic mounting

evaluated.

3

AdJiuc‘r the eignal source for minimum hllfpllf’ then send g \I\IQl(Qllp Header _com

immediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal’sg
tag under test responds reliably (Ethr read), then increase the signal by 3 dB.

Adjust the second modulated signal source to 433,920 MHz. Set the leveDto 20 g
EtHr Read lEVEI SEL iN StEp 6.

Adjust the second generator to the level at which the tag no longerirésponds to the V
Collect commands from the 1% generator This is considered thie, tag’s Co-Channel
Record this value in Table 21 below.

Adjust the second modulated signal source to 433,920 MHz+"250 kHz (434,170 MHz).
to 20 dB below the Ethr read leVeEl set in step 6.

—

[0) Adjust the second generator to the level at which-the tag no longer responds to the V
Collect commands from the 1% generator. This is-Considered the tag’s upper 1% Adja
Irejection I€VEl. Record this value in Table 21 below.

—

1) Adjust the second modulated signal sour¢e to 433,920 MHz — 250 kHz (433,670 MHz).
to 20 dB below the Etr read l€VEl SEL in‘step 6.

—_

2) Adjust the second generator to the“level at which the tag no longer responds to the V
Collect commands from the 1% generator. This is considered the tag’s lower 1% Adja
Irejection I€VEl. Record this valué'in Table 21 below.

—

3) Adjust the second modulated signal source to 433,920 MHz + 500 kHz (434,420 MHz),
to 20 dB below the EThr read l€VEl set in step 6.

—

4) Adjust the seecond generator to the level at which the tag no longer responds to the \
Collect commands from the 1% generator. This is considered the tag’s upper 2 Adja
Irejection l€y€l. Record this value in Table 21 below.

—

5) Adjust the second modulated signal source to 433,920 MHz — 500 kHz (433,470 MHz),
10.20 dB below the Ethr read leVeEl set in step 6.

and followed
urce until the

B below the

Vake Up plus
IRejection level.

Set the level

Vake Up plus
cent Channel

Set the level

Vake Up plus
cent Channel

Set the level

Vake Up plus
cent Channel

Set the level

16) Adjust the second generator to the level at which the tag no longer responds to the

Vake Up plus

Collect commands from the 1% generator. This is considered the tag’s lower 2 Adjacent Channel

Irejection I€VEl. Record this value in Table 21 below.

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

9.5.3 Test report

The test report provides data for On Channel, 1% Adjacent Channel (+250 kHz), and 2" Adjacent (+500 kHz)
channels, plus all environmental conditions and communication parameters. Record all these parameters
according to the example in Table 21.
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