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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

tablished by the respective organization to deal with particular fields of technical activity. SO

and |IEC

technical committees collaborate in fields of mutual interest. Other international organizations, gevernmental
nd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of information

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

he main task of the joint technical committee is to prepare International Standards. Draft Inte

n International Standard requires approval by at least 75 % of the national bedies casting a vote.

>

ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

-

BO/IEC 18046-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 31, Automatic identification and data capture techniques.

-

—- —

equency identification device performance test methods:

— Part 3: Test methods for tag performance

—

he following parts are under preparation:

— Part 1: Test methods for system performance

—+ Part 2: Test methods for interrogator performance

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

rnational

1
Standards adopted by the joint technical committee are circulated to national badies for voting. Publication as
3

ttention is drawn to the possibility that some of the elements of this document may be the subject jof patent

hnology,

BO/IEC 18046 consists of the following parts, under the general title Information technology + Radio
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Introduction

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

e freight containers,
e feturnable transport items (RTIs),
e fransport units,

e product packaging,

o roduct tagging.

U

Performance tests define test methods that deliver results that allow, thé" comparison of different RFI
systems| interrogator and tags in order to select among them for use in aparticular application.

O

The performance characteristics of devices (tags and interrogation equipment) can vary drastically due f
applicatipn factors as well as the particular RFID air interface {(frequency, modulation, protocol, etc.) bein|
supported. Of key concern is the matching of the various performance characteristics to the user application.
Additionglly, in an open environment users of such technalegy demand multiple sources for these devic
from technology providers. A key challenge is a method of evaluating the differences between vario
technology providers' products in a consistent and equitable manner.

Q

This parf of ISO/IEC 18046 provides a framewark-for meeting the above-noted concern and challenges.
this end/ clear definitions of performance as related to user applications of RFID technology in the supply
chain ar¢ provided. Based on such application-based definitions, test methods are defined with attention
the test garameters required for a consistent evaluation of RFID devices.

Of particllar significance, these tests are defined for RFID devices having one antenna. It is common practi
to have products with both single‘and multiple antennas to define an RFID transaction zone sufficient for th
applicatipn. The defined methads can easily be extended from equipment with a single antenna to apply
equipment with multiple antennas, in order to evaluate performance under conditions more closely matchin
those of p particular application.

The Intefnational Qrganization for Standardization (ISO) and International Electrotechnical Commission (IEG)
draw attention to-the fact that it is claimed that compliance with this document may involve the use of patents

The ISOfand\EC take no position concerning the evidence, validity and scope of these patent rights.

The holder of this patent right has assured ISO and IEC that he is willing to negotiate licenses under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. 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 2007 — All rights reserved
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Test methods for tag performance

Scope

his part of ISO/IEC 18046 defines test methods for performance characteristics of radio f
entification (RFID) tags for item management, and specifies the general requirements and test requ
br tags which are applicable to the selection of the devices for an application. The summary of the te
brm a unified tag datasheet. It does not apply to testing in relation to regulatory or similar requiremen

Normative references

he following referenced documents are indispensable for{the application of this document. F
pferences, only the edition cited applies. For undated-references, the latest edition of the reg
locument (including any amendments) applies.

BO/IEC 18000-1, Information technology — Radio frequency identification for item management -
Peference architecture and definition of parameters to be standardized

BO/IEC 18000-2, Information technology.-= Radio frequency identification for item management -
arameters for air interface communications below 135 kHz

BO/IEC 18000-3, Information technology — Radio frequency identification for item management -
arameters for air interface communications at 13,56 MHz

BO/IEC 18000-6, Information/technology — Radio frequency identification for item management -
arameters for air interface-Communications at 860 MHz to 960 MHz

BO/IEC 18000-7, Information technology — Radio frequency identification for item management -
arameters for active air interface communications at 433 MHz

BO/IEC TR 18047-2, Information technology — Radio frequency identification device conformg
hethods < _Part 2: Test methods for air interface communications below 135 kHz

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

equency
irements
5t reports
c

or dated
ferenced

— Part 1:

— Part 2:

— Part 3:

— Part 6:

— Part 7:

nce test

nce test

ISO/IEC TR 18047-4, Information technology — Radio frequency identification device

methods — Part 4: Test methods for air interface communications at 2,45 GHz

ISO/IEC TR 18047-6, Information technology — Radio frequency identification device

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

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

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

conformance test

conformance test

conformance test

ISO/IEC 19762 (all parts), Information technology — Automatic identification and data capture (AIDC)
techniques — Harmonized vocabulary
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https://standardsiso.com/api/?name=2213b5dbb6f85f9414577d1a3107290a

ISO/IEC 18046-3:2007(E)

3 Terms and definitions

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

4 Symbols and abbreviated terms

HTHR Identification

HTHR Read
HTHR Write]
Hmax
HSurvivaI
Lm

ETHR Identi
ETHR Read
ETHR Write
SDegradatio

Emax

ESurvival

ARCS
IRejection
G

D
MPE

SAR

Identification magnetic field threshold

fication

Reading mmagneticfietdthreshotd

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 electromagnetic field
Survival electromagnetic field

Delta radar cross section

Interference rejection

Antenna gain

Distance betweenjthe tag and the antenna
Maximum.Pérmissible human Exposure

Specific’Absorption Rate

© ISO/IEC 2007 — All rights reserved
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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.

5.2 Test environment

Unless otherwise specified, testing shall take place in air environment of temperature 233 ¢ +/-3° C
(Y3° F +/- 5° F) and of relative humidity 40 % to 60 %.

8.3 RF environment
Tlhe tests shall be performed in a known RF environment.

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

Hor measurement of inductive tags a typical laboratory environment is sudfiCient, where consideration is given
b minimize the impact of electromagnetic sources that may influence¢the results.

—

8.4 Pre-conditioning

<

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

—

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

ecify the characteristics of the test equipment (e.g. linear dimensions) and the test method procedyres (e.g.
test equipment adjustments).

.6 Total measurement uncertainty

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

OTE Basic ipformation is given in “ISO Guide to the Expression of Uncertainty in Meadqurement’,
I$BN 92-67-10188-9,-1993.

.7 Testresult reporting

ach:test result shall be reported with the number of samples, minimum value, maximum value, mgan value
nd-standard deviation.

For measurement curves additionally to the curves on minimum value, maximum value, mean value and
standard deviation, the individual curves of 5 randomly selected measured devices shall be shown in a figure
as well.

5.8 Test mounting material
For UHF tags, the tests may be performed with or without applied mounting material. When the mounting

material is defined by the tag manufacturer, the tests shall be performed with the specified mounting material
and in the free air.

© ISO/IEC 2007 — All rights reserved 3
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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
shall be recorded in the test report.

5.10 Test equipment limits

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

5.11 Human exposure to EMF

High mdgnetic or electromagnetic field strength may exceed the limits of maximum jpermissible huma
exposurg to EMF, which should be considered accordingly. FCC guidelines for MPE 'and SAR or E
1999/519/CE are examples for relevant documents.

(J)>S

6 Setup of test equipment for tag test

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

[¢]

This clayse defines the test apparatus and test circuits for verifying the operation of a tag according to th
base stapdard ISO/IEC 18000-2. The test set-ups used shall be,as described in ISO/IEC TR 18047-2.

6.2 Test apparatus and test circuits for ISO/IEC:18000-3 tags

[¢]

This clayse defines the test apparatus and test circuits for verifying the operation of a tag according to th
base stapdard ISO/IEC 18000-3. The test set-ups used shall be as described in ISO/IEC TR 18047-3.

[®]

As the tg¢st apparatus described in ISO/IEC TR 18047-3 is only designed for a magnetic field strength up f
5 A/m the test set-ups as described in Annex B shall be used for magnetic field strength >5 A/m.

6.3 Test apparatus and testcircuits for ISO/IEC 18000-6 tags

6.3.1 Propagative UHF tags)measurement

[¢)

This clayse defines the'test apparatus and test circuits for verifying the operation of a tag according to th
base stapdard ISO/IEC 18000-6. The test set-up used for measurement of propagative UHF tags shall be 3
describefl in ISO/IEC'TR 18047-6.

[

6.3.1.1 Antenna polarization

For propagative UHF tests, a linear polarized antenna shall be used, except when testing tags that have more
than one antenna or for sensitivity degradation measurements, in which case a circularly polarized antenna
shall be used. The circularly polarized antenna shall have an axial ratio that is less than 1 dB over the
frequency and orientation ranges of the testing.

4 © ISO/IEC 2007 — All rights reserved
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6.3.1.2 Test set-up for interference rejection measurement of propagative UHF tags

Figure 1 shows the test set-up arrangement for interference rejection measurement:

VAR

Interferer
RF generator

Desired
RF generator

2007(E)

=

(o

1

oD > O —

o -

aQ =J

nmaximum dimension of the RF generator antenna.

7.

Control
Computer
(Optional)

Figure 1 — Test set-up for interference rejection measurement

or this test, the tag under test shall be placed at the same distance D.from the two RF gener3
2

riented for optimum field strength reception. The distance D shall be-as follows: D > 2L

he antennas shall be the same with gain G known, linearly polarized and with VSWR <1:1,5.

.3.2 Inductive UHF tags measurement
his clause defines the test apparatus and test circuits for verifying the operation of a tag accordi

ase standard, ISO/IEC 18000-6. The test set-up*used for measurement of inductive UHF tags is
nnex C.

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

his clause defines the test apparatus and test circuits for verifying the operation of a tag accordi

ase standard, ISO/IEC 18000-7:The test set-ups used shall be as described in ISO/IEC TR 18047-1.

Functional tests'for inductive tags as defined in ISO/IEC 18000-2, ISO/IEC 1
nd ISO/IEC 18000-6

.1 Identification magnetic field threshold (Htur igentification)

1.1 Purpose

tors and

with L being the

ng to the
shown in

ng to the

8000-3

1

he_purpose of this test is to determine the threshold level of magnetic field strength requiredl 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 igentification, iS the minimum field strength allowing tag identification.

7.1.2 Test procedure

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

71.21 ISO/IEC 18000-2 compliant tag

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

© ISO/IEC 2007 — All rights reserved
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Identification magnetic field threshold, Hyr dentification,» Measurement procedure:

1)
2)

3)

4)

5)

6)

7)

The meg
magnetic

71.2.2
The sele

Identificq

1)
2)

3)

4)

5)

6)

7)

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

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

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

increased after each inventory command until the complete Ull can be measured with the Helmhol{z
equipment coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-2. 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.

The magnetic field strength H for the individual tag shall be calculated by dse”of the measurement
URHTA-

surements shall be performed on all tags. Hrur igentification Shall be thevhighest value of all measured
field strength H for the individual tags.

ISO/IEC 18000-3 compliant tag
ction of system parameters shall be done in order to challenge the tag energy supply.
tion magnetic field threshold, Hrr 1gentifications, Measurement procedure:

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

[oN

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

The tag shall be inserted in the. test equipment.

An inventory command shall-be continuously sent with the code generator and the amplitude shall bj
increased after each ipventory command until the complete Ull can be measured with the sense coi

)

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 tes
equipment.

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

rv-\nrln opn-thao calihratinn ~~ul

oot o trC—CamoTratror O

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

71.23

ISO/IEC 18000-6 compliant tag

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

© ISO/IEC 2007 — All rights reserved
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Identification magnetic field threshold, Hyyr dentification, Measurement procedure:

1) The waveform generator shall be set to the required operating frequency (860 MHz to 960 MHz in
5 MHz steps, with additional tests at 866 MHz, 922 MHz, and 953 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 equipment test.

code-generatorand-the-amplitude shall
plete Ull can be measured with the test

until the com

be increased after each inventory command
antenna

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

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

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

—

he measurements shall be performed on all tags. The Hrur 1gentification Value is the highest magnetic field
trength of all measurements.

(7))

7.1.3 Test report

—

he test report shall give the measured identification nyagnetic field threshold Hrur igentification the e€nviironment
pnditions and communication parameters. All these parameters shall be recorded according to the|example
im Table 1.

Q

Table 1 — Parameters that shall be recorded for this measurement

Test: Identification magnetic field threshold (Hrur identification)

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index: % | Data rate: kbps Data coding:
Full command code: Ox:

Return Link

Data rate: kbps | Data coding:

Test Results

HrHR identification | XX, XX mA/m

1.2/~ Reading magnetic field threshold (Hyr read)

7.21 Purpose
The purpose of this test is to determine the threshold level of magnetic field strength that allows a tag reading.
In order to successfully read tag data, the command need to be transmitted correctly and enough energy (flux

density) shall be available to read the tag. The reading magnetic field threshold, Hrpr Rread: IS the minimum
magnetic field strength allowing tag reading.

7.2.2 Test procedure

At a fixed frequency the magnetic field strength of the generating field has to be varied from zero until a
reading of block user memory is possible. The reading shall be performed on the first and the last block

© ISO/IEC 2007 — All rights reserved 7
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memory

address with a read single block command. Beforehand, all blocks of the user memory shall be filled

with data having the same number of 1 and 0 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).

7.2.21

ISO/IEC 18000-2 compliant tag

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

measurement nrocedure:
™

Reading

1)
2)

3)

4)

5)

6)

7)

8)

The megsurements shall be performed on alltags. Hryr read Shall be the highest value of all measured

magnetic

7.2.2.2
The sele

Reading

maanetic field threshold  H
~J 7 TTIN TNCau’y

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

[oN

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

The tag shall be inserted in the test equipment.
A read single block command shall be continuously sent to the first block/address with the cod

generator and the amplitude shall be increased after each read single\block command until th
complete tag response can be measured with the Helmholtz equipment'coils.

D O

The data transfer shall be verified by comparison with ISO/IEC 18000-2. 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.

The magnetic field strength H for the individual tag-shall be calculated by use of the measurement
URHTA-

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

field strength H for the individual tags.

ISO/IEC 18000-3 compliantitag
ction of system parametefs;shall be done in order to challenge the tag energy supply.
magnetic field threshold, Hryr read, 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 a value below the identification magnetic field
threshotd: This amplitude is typically zero.

The tag shall be inserted in the test equipment.

4)

5)

6)

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

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.

© ISO/IEC 2007 — All rights reserved
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The magnetic field strength H for the individual tag shall be calculated by use of the measurement
made on the calibration coil.

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 on all tags. Hryr reag Shall be the highest value of all measured
magnetic field strength H for the individual tags.

723 _Testreport

Tlhe test report shall give the measured reading magnetic field threshold Hryr reaq, the environment cpnditions
dnd communication parameters. All these parameters shall be recorded according to the example in Table 2.

Table 2 — Parameters that shall be recorded for this measurement

Test: Reading magnetic field threshold (Hrur read)

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation index:% Data rate: kbps lData coding:

Block number:

Command: 0x

Return Link
Data rate: kbps Data coding:
Data block size: bytes Data read:

Test Results

HrHR Read | XX, XX mA/m

7.3.1

—

Q0O

.3.2 Test procédure

7.3 Writing magnetic field threshold-(Hrur write)

Purpose

he purpose of this test is to determine the threshold level of magnetic field strength that allows tag Writing. In
rder to successfully write data“into the tag, the data shall be transmitted correctly and enough en¢rgy (flux
ensity) shall be available during the memory access. The writing magnetic field threshold, Htyr wiie, is the
inimum magnetic field-strength allowing writing into the tag.

t a fixed freguency the magnetic field strength of the generating field has to be varied from zero until|a writing
block user memory is possible. The writing shall be performed on the first and the last block| memory
dress*with a write single block command. The data shall have the same number of 1 and O pniformly

istributed and its size equal to the block size. (i.e by using the binary digits represented by the byte dequence

hex, 3C hex, OF hex and FO hex throughout the memory for a four bytes memory block).

7.3.2.1

ISO/IEC 18000-2 compliant tag

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

Writing magnetic field threshold, Hyyr wiite, measurement procedure:

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

2) The waveform generator amplitude shall be set to a value below the identification magnetic field

threshold. This amplitude is typically zero.

© ISO/IEC 2007 — All rights reserved 9
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3)

4)

5)

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 Helmholtz equipment coils.

The data transfer shall be verified by comparison with ISO/IEC 18000-2. 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.

The megsurements shall be performed on all tags. Hryr wite Shall be the highest yalue of all measured

magnetic

7.3.2.2

The sele

Writing nhagnetic field threshold, Hryr wiite, Measurement procedure:

8)

The magnetic field strength H for the individual tag shall be calculated by use of the measuremerLt
UgrhTa.

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

field strength H for the individual tags.

ISO/IEC 18000-3 compliant tag

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

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

[oN

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

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 cod

generator and the amplitude shall be increased after each write single block command until th
complete tag response can beymeasured with the sense coils.

D @

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 tegt
equipment.

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

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

addrass
2GGFeSS-

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

7.3.2.3

ISO/IEC 18000-6 compliant tag

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

10
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1) The waveform generator shall be set to the required operating frequency (860 MHz to 960 MHz in
5 MHz steps, with additional tests at 866 MHz, 922 MHz, and 953 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 equipment test.

—A—write-command-shall-be-continuoushy-sent-te-the-first-writeable-werd-of-UH-memoerwith-the code
generator and the amplitude shall be increased after each write command until the complete Ull can
be written.

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

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

7) The magnetic field strength H for the individual tag shall be calculated by use of the meagurement

Q

Q -

made on the calibration coil.

7.3.3 Test report

he test report shall give the measured writing magnetic field threshold Hryr wiite, the environment ¢
nd communication parameters. All these parameters.shall be recorded according to the example in Table 3.

Table 3 — Parameters that'shall be recorded for this measurement

Tlhe measurements shall be performed on all tags. The Hrur wiite Valuéiis the highest magnetic field sfrength of
Il measurements.

pnditions

Test: Writing magnetic field threshold (Hrug wiite)
Temperature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Block number: Data block size: bytes Data written:
Command: 0x
Return Link
Data rate: kbps | Data coding:
Test Results
Hrhr write | XX, XX mA/m

7-4+—Purpose

7.4 . Maximum operating magnetic field (Hax)

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

7.4.2 Test procedure

At a fixed frequency the magnetic field strength of the generating field has to be increased from identification
magnetic field threshold (Hthr igentification) UNtil an identification of the tag is not possible. The maximum

operating magnetic field strength (H.x) is the maximum magnetic field allowing tag identification.

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

© ISO/IEC 2007 — All rights reserved
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7.4.21 ISO/IEC 18000-2, ISO/IEC 18000-3 and ISO 18000-6 compliant tag
Maximum operating magnetic field, H,.x, 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 additional tests at
866 MHz, 922 MHz, and 953 MHz.

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

‘ H HR d,em'fga,t'nn) :

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

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

5) JAn inventory command shall be sent with the code generator to check if the tag\«can return ifs
response. The data transfer shall be verified by comparison with ISO/IEC protocol. standard.

6) |The waveform amplitude shall be set to the value of identification magnetic field threshold
(HtHR 1dentification), @nd the tag shall be left under this magnetic field strength-for5 seconds.

7) [The magnetic field strength shall be increased.

o

8) |The steps 4) to 8) shall be repeated until the tag can’t return-its response, then note the magnet
field strength H for the individual tag.

[¢)

The megsurements shall be performed on 10 tags. H.x shall be.the lowest value of all measured magnet
field strehgth H for the individual tags.

7.4.3 Test report

The test|report shall give the measured maximumcperating magnetic field H,,.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)
Temgerature: Humidity:
Tag Rrotocol: Tag Ull:
Forwprd Link
Modylation index: % | Data rate: kbps Data coding:
Comand: 0x
Retugn Link
Data fate: kbps | Data coding:
Test Results
Hmax ‘ xX,XX A/m

7.5 Survival magnetic field (Hsyrvival)

7.5.1 Purpose
The purpose of this test is to determine the maximum magnetic field (Hsuwivai) value at which the tag stops

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

12 © ISO/IEC 2007 — Al rights reserved


https://standardsiso.com/api/?name=2213b5dbb6f85f9414577d1a3107290a

ISO/IEC 18046-3:
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At a fixed frequency the magnetic field strength of the generating field has to be increased from identification
magnetic field threshold (Hthr igentification) Until the tag destruction. The survival magnetic field (Hsywival) is the
maximum magnetic field before tag destruction.

As this test is destructive a different lot samples shall be used.

7.5.2.1

ISO/IEC 18000-2, ISO/IEC 18000-3 and ISO/IEC 18000-6 compliant tag

g

J

=h

Q -

urvival magnetic field, Hsyniva, measurement procedure:

1)

The waveform generator shall be set to the required operating frequency, at the relevant sta
125 kHz; 134,2 kHz; 13,56 MHz; or 860 MHz to 960 MHz in 5 MHz steps, with additiona
866 MHz, 910 MHz, 922 MHz, and 953 MHz.

nhdard, of
tests at

The waveform generator amplitude shall be set to the value of identificatien-magnetic field threshold

(HTHR Identification)-

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

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

An inventory command shall be sent with the<code generator to check if the tag can
response. The data transfer shall be verified byccomparison with ISO/IEC protocol standard.

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

The magnetic field strength shall be-increased.

hreshold

eturn its

The steps 4) to 8) shall be repéated until the tag can’t return its response, then note the magnetic field

strength H for the individual.tag, record the previous value.

he measurements shall be performed on 10 tags. Hsywiva Shall be the lowest value of all measured
eld strength H for the individual tags.

.5.3 Test report

he test report-shall give the measured maximum operating magnetic field Hgywiva, the environment G
nd communication parameters. All these parameters shall be recorded according to the example in

Table 5 — Parameters that shall be recorded for this measurement

magnetic

onditions
[able 5.

Test: Survival magnetic field (HsyrvivaL)
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
Hsurvival | XX, xx A/m

© ISO/IEC 2007 — All rights reserved
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7.6 Load modulation (L)

7.6.1 Purpose

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

762 T

At a fixef

magnetic
for 1ISO/I
and with
calculate
strength.

7.6.2.1

Load mo

For each
calculate

7.6.2.2

Load mo
1)
2)

est procedure

Yy na
field threshold (HtHr dentification) 10 Maximum operating magnetic field (H.x) with a step size of A/
FC 18000-2 compliant tags and with a regular step of 0,5 A/m for ISO/IEC 18000-3 compliant)tag
a regular step of 0,1 A/m for ISO/IEC 18000-6 compliant tags. The tag load modulationr shall b
d according to the load modulation conformance measurement for the steps of magnetic fiel

ISO/IEC 18000-2 compliant tag
dulation signal measurement procedure:
The waveform generator shall be set to the required operating frequency’of 125 kHz or 134,2 kHz.

The waveform amplitude shall be set to the value of idéentification magnetic field threshol
(HTHR Identification)-

The tag shall be inserted in the test equipment.
An inventory command shall be sent with the codesgenerator.

The load modulation for the individual tag shall’lbe calculated by use of the measurement made wit
the test equipment according the conformance procedure of ISO/IEC TR 18047-2.

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

magnetic field strength steps) the load modulation L, shall be the lowest value of all load modulatio
d for the individual tags.

ISO/IEC 18000-3 compliant tag
dulation signalmieasurement procedure:
The wavefoerm 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 field threshol

p

[e NN 0]

= 5

-

Hetm o
THTae

oot
ftcattons

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

4) An inventory command shall be sent with the code generator.

5) The load modulation for the individual tag shall be calculated by use of the measurement made with
the test equipment according to the conformance procedure of ISO/IEC TR 18047-3.

6) 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 (Hax).

14

© ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2213b5dbb6f85f9414577d1a3107290a

ISO/IEC 18046-3:

2007(E)

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation

calculated for the individual tags.

7.6.2.3 ISO/IEC 18000-6 complian

Load modulation signal measurement

t tag

procedure:

1) 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, 922 MHz, and 953 MHz).

threshold (Hrur igentification)-

3) The tag shall be inserted in th

the test antenna.

O T

alculated for the individual tags.

7.6.3 Test report

—

e test equipment.

4) An inventory command shall be sent with code generator.

2) The waveform generator amplitude shall be set to the value of the identification magn

5) The load modulation for the individual tag shall be calculated by use of the measurement n

6) The magnetic field strength shall be increased to the néxi~value and the load m
measurement for the individual tag shall be calculated forieach magnetic field strength §
maximum operating field (Hmax)-

or each magnetic field strength steps, the load modulation lg;)shall be the lowest value of all load m

etic field

ade with

bdulation
step until

bdulation

he test report shall give the tag load modulationssignal values (upper and lower sidebands) from identification

agnetic field threshold (Hthr igentification) 10 thé 'maximum operating magnetic field (H.x), the envirpnmental
nditions and communication parameters.(All these parameters shall be recorded according to the|example
im Table 6.
Table 6 — Parameters that shall be recorded for this measurement
Test: Load modulation (L)
Temperature: Humidity:
Tag Protocol: 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:
Test Results
Load modulation values for upper sideband :
Lm UPPER @ HTHR Identification XX, XX mV
Lm uprer @ XX MA/m XX, XX mV
Load modulation values for lower sideband :
Lm LOWER @ HTHRIdentification XX,XX mV
Lm Lower @ xx mA/m XX, XX mV
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Load

modulation curve (optional) :

Load modulation upper & lower
(mv)

Mag n‘etic field ‘strength‘ (A/m)

8 Fur

8.1 Identification electromagnetic field threshold (Etyr 1gentification). and frequency peak(s)

811 P
The purg

As the t
electrom

81.2 T

For the

generating field has to be varied from zero untili/modulation of the tag is detected and the tag responds. Th

test sha
frequenc

The sele

Identificd

Ictional tests for propagative tags as defined in ISO/IEC 18000-6

urpose
ose of this test is to determine the electromagnetic field threshold level required for tag identification.

bg needs energy to operate, it has to be supplied by<the electromagnetic field. The identification
agnetic field threshold, Etyr igentifications 1S the minimum.&lectromagnetic field allowing tag identification

est procedure

SO/IEC 18000-6 frequency band from 860 to 960 MHz, the electromagnetic field strength of th

—~ 0 O

| be done with a frequency step of\5MHz from 860 MHz to 960 MHz and also for the four te$
es defined in ISO/IEC TR 18047-6.(866 MHz; 910 MHz; 922 MHz; 953 MHz).

ction of system parameters shall be done in order to challenge the tag energy supply.
tion electromagnetic field threshold, Etpr igentification, @nd frequency peak measurement procedure:
The waveform genherator shall be set to the required operating frequency of 860 MHz.

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

[¢)

Thetag shall be inserted in the test equipment.

16

Acommand sthat-becontimuousty sentwiththetode generatorand-theamptitudestattbe-mcreased
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 tag response is
wrong, then step 4) shall be repeated with higher amplitude.

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

The steps 1) to 6) shall be repeated by increasing the frequency to the next frequency step and for
the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922 MHz; 953 MHz).
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The measurements shall be performed on all tags. Etpr 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 four test
frequencies defined in ISO/IEC TR 18047-6, Ethr 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 EthR identification-

Table 7 — Parameters that shall be recorded for this measurement

Test: Identification electromagnetic field threshold (Etur identification) @and frequency peak(s)

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
Frequency -3 db BW ETHR identification
xxx MHz xx MHz xx,xx V/m

Etur iDEnTIFICATION VErsus frequency curve:

953 MH

866 MHz

Ethr field strength (V/m)

Frequency peak

860 870 880 890 900 910 920 930 940 950 960
Frequency (MHz)

8.2 <Reading electromagnetic field threshold (Etur read)

8.2.1 Purpose
The purpose of this test is to determine the threshold level of electromagnetic field that allows a tag reading. In
order to successfully read tag data, the command shall be transmitted correctly and enough energy shall be

available to read the tag. The reading electromagnetic field threshold, Ethr Read, IS the minimum
electromagnetic field allowing tag reading.

8.2.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz;
910 MHz; 922 MHz; 953 MHz), the electromagnetic field of the generating field has to be varied from zero until
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a reading of the memory is possible; the reading shall be performed on the first and the last memory address
with a read command. Beforehand, the memory shall be filled with data having the same number of 1 and 0
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 mem
The sele

Reading

8)

The megsurements shall be performed-on all tags. Erprreas Shall be the highest value of all measured

electrom

8.23 T

The test
peak an
953 MHz
recorded

ory.

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

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 eléctromagnet
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 address memof
command and the amplitude shall be increased after each read single/block command until th
complete tag response can be measured.

O <

The data transfer shall be verified by comparison with ISO/IEC48000-6. In case the tag response iIs
wrong, then step 4) shall be repeated with higher amplitude.

The electromagnetic field strength E for the individual tag_shall be calculated by use of the waveform
generator amplitude.

=

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

[The steps 1) to 7) shall be repeated for,the three test frequencies 910 MHz, 922 MHz, 953 MHz and

for each frequency peak.

agnetic field strength E for the.ndividual tags.

est report

report shall give the-measured reading electromagnetic field threshold Etyr read fOr each frequenc
d for the four(test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922 MHz
), plus the efivironmental conditions and communication parameters. All these parameters shall b
according-fo the example in Table 8.

[CERR S

18
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Table 8 — Parameters that shall be recorded for this measurement

Test: Reading electromagnetic field threshold (Etur read)

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:
Data Block size: bytes Data read : Ox
Test Results
Frequency ETHR Read
xxx MHz xx,xx V/m

8.3.1

O —

= 0

.3.2 Test procedure

8.3 Writing electromagnetic field threshold (Etur write)

Purpose

he purpose of this test is to determine the threshold level of glectromagnetic field that allows a ftag write
peration. In order to successfully write data into the tag, the data shall be transmitted correctly and enough
nergy shall be available during the memory access. The wfiting electromagnetic field threshold (Ethr write) iS
e minimum electromagnetic field allowing tag write operation.

or each tag frequency peak and for the fouritest frequencies defined in ISO/IEC TR 18047-6 (§66 MHz;
10 MHz; 922 MHz; 953 MHz). the electromagnetic field of the generating field has to be varied from gero until
writing of block user memory is possible: The writing shall be performed on the first and the last block
emory address with a write single block command. The data shall have the same number of[1 and O

.

O T

niformly distributed and its size equal.to the block size.

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

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

Writing electromagnetic field threshold, Etxr wiite, Measurement procedure:

1) Thetwaveform 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 tag shall be inserted in the test equipment.

4) A write single block to the first address memory command shall be continuously sent with the code
generator and the amplitude shall be increased after each write single block 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)

8)

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

The steps 1) to 7) shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz and
for each frequency peak.

The measurements shall be performed on all tags. Erprwite Shall be the highest value of all measured

electrom

8.3.3 Testreport

The test

peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922 MHz
953 MHZ), plus the written data and the size of one single block, the environment conditions an

commun

agnetic field strength E for the individual tags.

report shall give the measured writing electromagnetic field threshold Etyr wiite fOr each frequena

O It <

cation 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 (Etur write)
Mounting Material:
Tempgrature : Humidity:
Tag Pfotocol: Tag Ull:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Comnpand:0x
Returp Link
Data fjate: kbps Data coding:
Data Block size: bytes Data wrote : 0x
Test Results
Frequency Erhr write
xxx MHz xx,xx V/im

8.4 Sgnsitivity degradation (Spegragation)

8.41 Purpose

The purdose of this test is todetermine the sensitivity degradation (directivity) of the tag in various orientation

(azimuth

8.4.2 Tlest procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHZz;
910 MHZ; 922 MHz; 953 MHz), the electromagnetic field strength of the generated field has to be varied from
zero unti| modulation of the tag is detected and the tag responds.

(2

and elevation).

N

Sensitivity degradation, Spegradation, Measurement procedure:

1)
2)

3)

20

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 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.
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4) 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.

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.

7) The steps 3) to 6) shall be repeated for the tag azimuth orientations and the tag elevation orientations
(see Figure 2 and Figure 3) with 15° step size over 90° (0°, 15°, 30°, ...90°).

8) The steps 1) to 7) shall be repeated for the three test frequencies 910 MHz, 922 MHz,-953

for each frequency peak.

15° 0° (reference position)
/ ] 45°

90° a\

/ Tag
o

Test Antenna
(Circular polarization)

Figure(2 ~— Elevation tag orientations (Front view)

15° 0° (reference position)

45°

90°

MHz and

Test Antenna Tag

(Circular polarization)

Figure 3 — Azimuth tag orientations (top view)

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.
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8.4.3

Test report

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 TR 18047-6
(866 MHz; 910 MHz; 922 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 (S ion)

Mounting Material:

Tempgrature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

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

Return Link

Data fjate: kbps | Data coding:

Test Results

1°* Fréquency: xxx MHz

E vs. [Azimuth -45°: xx,xx V/im +45°: xx,xx V/im | -90°: xx,xx V/im +90°: xx,xx V/im

E vs. Elevation -45°: xx,xx V/im +45°: xx,xx V/im | -90°: xx,xx V/m +90°: xx,xx V/im

2nd Frequency : xxx MHz

Erur Yersus Azimuth curve: Erur versus Elevation curve:

Ethr vs Azimuth Ethr vs Elevation
E E
£ £
w w
-90 0 90 -90 0 90
Azimuth (°) Elevation (°)

8.5

8.5.1

The purgdose of this test is‘t@ determine the maximum electromagnetic field E,,., allowing the tag identification.

8.5.2

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz;

Maximum operating electromagnetic field (E.x)

Purpose

Tlest procedure

N

910 MHZ; ,922'MHz; 953 MHz),the generating electromagnetic field strength has to be increased fro
identification’ electromagnetic field threshold (Etug ienisicaion) Until an identification of the tag is not possiblég.
The maximum operating electromagnetic field (En.x) 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 (Etr identification)-

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

22
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4) The tag shall be left under the magnetic field strength during 30 seconds.

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
(E1uR dentification), @nd the tag shall be left under this magnetic field strength for 5 seconds.

8) The electromagnetic field strength shall be increased.

9) The steps 4) to 8) shall be repeated until the tag can’'t return its response,-then hote the
electromagnetic field strength E for the individual tag.

—

he measurements shall be performed on 10 tags. E..x shall be the lowestOvalue of all measured
lectromagnetic field strength E for the individual tags.

[0}

—

he measurements shall be repeated for the three test frequencies 910.MHz, 922 MHz, 953 MHZ and for
ach frequency peak.

D

8.5.3 Testreport

—

he test report shall give the measured maximum operating’ electromagnetic field E,., for each ffequency
eak, the environmental conditions and communication parameters. All these parameters shall be fecorded
ccording to the example in Table 11.

DT

Table 11 — Parameters that shall be recorded for this measurement

Test: Maximum operating electromagnetic field (Ens.)
Mounting Material:
Temperature: Humidity:s
Tag Protocol: TagUl:
Forward Link
Modulation index: % [ Data rate: kbps Data coding:
Command: 0x
Return Link
Data rate: kbps | Data coding:
Test Results
Frequency Emax
xxx MHz xx,xx V/im

8.6  Survival electromagnetic field (Esyrvival)

8.6 4 Purpose

The purpose of this test is to determine the maximum electromagnetic field (Esyviva)) 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 gentification @Nd Emax-

8.6.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz;
910 MHz; 922 MHz; 953 MHz), the electromagnetic field of the generating field has to be increased from
identification electromagnetic field threshold (Etur igentification) Until the tag destruction. The survival
electromagnetic field (Esynival) is the maximum electromagnetic field before tag destruction.
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Survival

10)

The megsurements shall be performed on 10 tags. Eg.i47;shall be the lowest value of all measured

electrom

The medsurements shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz and fq
each frequency peak.

8.6.3 Tlest report

The test

peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922 MHz
953 MHZ), the environmental conditiens and communication parameters. All parameters shall be recorde]

accordin

operating electromagnetic field, Esyniva, Measurement procedure:
The waveform generator shall be set to the required operating frequency of 866 MHz.

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

The tag shall be inserted in the test equipment.

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

The waveform amplitude shall be set to the value of identification electromagnetic field threshold
ETHR Identification)-

A command shall be continuously sent with the code generator and the amplitude shall\bg increased
hfter 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 tag response is
vrong, 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.
The steps 4) to 9) shall be repeated until the tag canit\return its response, then note the

blectromagnetic field strength E for the individual tag, record the previous value.

agnetic field strength E for the individual tags.

-

report shall give the measured maximum operating electromagnetic field Eg,niva for each frequena

O It <

) to the example in Table 12.

Table-12>— Parameters that shall be recorded for this measurement

Test:|Survival electromagnetic field (Esurvival)
Mounting Material
Temperature: Humidity:
Tag Hrotocols Tag Ull:
Forwprd-Link
Modullauon index: % i Data rate: Kbps i Data coding:
Command:0x
Return Link
Data rate: kbps Data coding:
Test Results
Frequency Esurvival
xxx MHz xX,xx V/Im

24
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8.7 Delta radar cross section (ARCS)

8.71

Purpose

2007(E)

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

or each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047¢6, (§

10 MHz; 922 MHz; 953 MHz), the electromagnetic field of the generating field has to be-increa
identification electromagnetic field threshold (Ethgr igentification) 0 the maximum operating electromagr
(Emax) with a regular step such that there is a minimum of 10 points of delta radar cross/section a
imformation, A@, measurements. The delta radar cross section and the angle information shall be ¢
gccording to the ISO/IEC TR 18047-6 conformance measurement.

1)
2)

3)
4)

5)

6)

7)

—~~

Delta radar cross section, ARCS, and angle information, A@, measurement procedure:

8.7.3 Test report

carding to the example in Table 13

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

The waveform generator amplitude shall be set to the value of identification electromagn
threshold (Ethr identification)-

The tag shall be inserted in the test equipment.
A command shall be continuously sent with the.code.

The delta radar cross section and angle information shall be measured according
ISO/IEC TR 18047-6 procedure.

The electromagnetic field strength-E shall be increased until maximum operating electro
field (Emax) and the measurements of delta radar cross section and angle information
performed for each electromagnetic field strength step.

The steps 1) to 6) shallibe repeated for the three test frequencies 910 MHz, 922 MHz, 953
for each frequency peak.

66 MHz;
sed from
etic field
nd angle
blculated

etic field

to the

magnetic
shall be

MHz and

Tlhe measurements shall)be performed on 10 tags. The ARCS value and angle information, Ag, shall be the
Ipwest value of all individual tags measurements.

Tlhe test teport shall give the ARCS curve and the angle information curve versus electromagnetic field from
dentification electromagnetic field threshold (Etugr igentification) t0 the maximum operating electromagr
Eviax)y the environment conditions and communication parameters. These parameters shall be

etic field
recorded
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Table 13 — Parameters that shall be recorded for this measurement

Test:

Delta radar cross section (ARCS) & angle information

Moun

ting Material:

Temperature: Humidity:

Tag

Protocol: Tag Ull:

Forw.

ard Link

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

Command: 0x

Return Link

Data

Fate: kbps | Data coding:

Test Results

Freqyency : xx MHz

ARCS vs E Ap vs E
\ ; /x
<
Emin Emax Emin Emax
E (V/m) E\(V/m)

8.8 Int
881 P
The purp

8.8.2 Tlest procedure

For eacH

910 MHZ; 922 MHz; 953 MHz), the interferer electromagnetic field has to be increased relative to the desire

electrom

test set-yp described in sub clause 6.3.1 is used.

8.8.2.1
1)
2)

3)
4)

erference rejection (Irejection)

urpose

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

tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MH:

b Qv

bgnetic field until the tag can no longerdemodulate the desired generator command. For this test, th

Continuous wave (CW) interference rejection:

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

[¢)

The desired generator waveform amplitude shall be set to the value of identification electromagnet
field thresholdErtr identification)-

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

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

5)
6)

7)

8)

9)

26

I'he tag shall be Iinserted 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.

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

The steps 1) to 8) shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz and
for each frequency peak.
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8.8.2.2 Modulated interference rejection:

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

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

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

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

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

6) The interferer generator amplitude shall send an appropriate command at incréasing amplijude until
the tag can no longer demodulate the desired generator command.

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

8) The steps 3) to 7) shall be repeated for the interferer frequeney offset +/- 200, +/- 400 +/- 600,
+/- 800 and +/-1000 kHz.

9) The steps 1) to 8) shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz and

1

—

for each frequency peak.

he measurements shall be performed on all tags. The iaterferer electromagnetic field strength valug shall be

Ihe lowest value of all measured interferer electromagnetic field strength E for the individual tags.

.8.3 Test report

he test report shall give the interferer electromagnetic field strength for each frequency offset [for each
equency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz;
22 MHz; 953 MHz), plus the environment conditions and communication parameters. All these parameters

hall be recorded according to the éxample in Table 14.

Table 14 — Parameters that shall be recorded for this measurement

Test: Interference rejection (Iresecrion)

Mounting Material:

Temperature: Humidity:

Tag Protocol; Tag Ull:

Forward Link

Modulationindex: % | Data rate: kbps Data coding:

Conimand: 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

Frequency: xxx MHz

CW interference rejection

Modulated interference rejection
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8.9 Maximum identification fade rate (Er.qe identification)

891 P

urpose

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

892 T

est procedure

For eac
910 MHz
envelope
respondi

ETHR id

ETHR id

ETHR id

Fade

Identificd

1)

tag frequency peak and jor the four test frequencies defined In ISO/NET TR 18047-6 (866 MHZ;
; 922 MHz; 953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the-fiel
) at each frequency step, with an increasing triangle wave modulation rate, until the tag. stop
hg (see Figure 4).

n Q.

the tag can’t respond.
E (V/m)

A Maximum fade (slew) rate;'the tag responds.

Entification +9dB

AE

\\XHZ X Hz x Hz

Entification W \ \
Entification 3dB T . >
>
Time (s)
= Command == Tag response
rate (V/im.s)=——=2.AE.F With : AE : Electomagnetic field variation in V/m
T/2 T : Period Time in seconds
F : Frequency in Hz

Figure 4 — Fade rate measurement

tion fade-rate’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 electromagnet

28

fiefddentificatiomthreshotd—and—the mmaximumwaveform generator amptitude—shattbe—setto 9
above the tag’s minimum electromagnetic field identification threshold.

The tag shall be inserted in the test equipment.

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

The steps 4) to 5) shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz and
for each frequency peak.

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

8.9.3 Testreport

The test report shall give for each frequency peak and for the four test frequencies-dg¢fined in
IBO/IEC TR 18047-6 (866 MHz; 910 MHz; 922 MHz; 953 MHz), the Efage identification VErsus [frequgncy, the
gnvironmental conditions, and communication parameters. All these parameters shall be recorded gccording
tp the example in Table 15.

Table 15 — Parameters that shall be recorded for this measurement

Test: Maximum identification fade rate (Er.de identification)

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
Frequency Triangle wave modulation frequency EFade identification
xxx MHz xx Hz xx,xx V/ m.s

Qo —

(o]

§.10 Maximum write fade rate (Erage write)

8.10.1 Purpose

.10.2 Test procedure

he purpose of this test.is to determine the maximum electromagnetic-field fade rate that a tag can tolerate
uring writing.

or each-tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (§66 MHz;
10 MHZz; 922 MHz; 953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the field
nyelope) at each frequency step, with an increasing triangle wave modulation rate, until the tag stogs writing

P

~——~ 0 © T

3 [y ra-4)\
CC T Igurc—r -

Write fade-rate measurement procedure:

1)
2)

3)

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 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.

The tag shall be inserted in the test equipment.
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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
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 910 MHz, 922 MHz, 953 MHz and
for each frequency peak.

The medsurements shall be performed on all tags. Er.qe wite Value shall be the lowest value of all measured
electrompgnetic field fade rate E for the individual tags.

8.10.3 Tiest report

The tes| report shall give for each frequency peak and for the four test fréquencies defined i
ISO/IEC[TR 18047-6 (866 MHz; 910 MHz; 922 MHz; 953 MHz), the Era.4e wite¥€fsus frequency, th
environmental conditions, and communication parameters. All these parameters shall be recorded according
to the example in Table 16.

D S

Table 16 — Parameters that shall be recorded for this measurement

Test: [Maximum identification fade rate (Erade write)
Mounfing Material:
Tempgrature: Humidity:
Tag Hrotocol: Tag UlI:
Forward Link
Modulation index: % Data rate: kbps Data coding:
Command: 0x
Return Link
Data fate: kbps Data coding:
Data Block size: bytes Data wrote : Ox
Test Results
Frequency Triangle wave modulation frequency Erade write
xxx MHz xx Hz xx,xx V/ m.s

9 Functional tests for 433,920 MHz propagative tags as defined in ISO/IEC 18000-7

9.1 Id]:ntification electromagnetic field threshold (EtyR identification) @nd frequency tolerance

9.1.1 Purpose

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.
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9.1.2 Test procedure

2007(E)

The specification 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 by 20ppm, and
potentially in opposite directions, the system shall function within +40ppm (approximately 17,4 kHz) of the
nominal centre frequency. For convenience in setting up the signal generator, use a centre frequency low of
433,900 MHz, nominal of 433,920 MHz, and a high of 433,940 MHz for the following tests.

Identification electromagnetic field threshold, Etxr identification, Measurement procedure:

1)

2)

3)

4)

5)

6)

)

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

ontrolled
Nt signal

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

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

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK mod
+50 kHz with waveforms and timings as specified in ISO/IEG18000-7. The signal source
level shall be adjustable over a 100 dB range in 10 dB steps,\with at least 10 dBm availab)
maximum output.

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

The generator should be set up so that the following conditions exist when 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)

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

Mount the tag being evaluated on a minimum 20 x20 inch metal sheet reflector for this test,

be 2 m,

lation at
s output
e as the

relevant

propriate
he code

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

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

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

mounting
uated.

followed
until the

8)
9)

10)

NOTE

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

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

greatest

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.
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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.

Table 17 — Parameters recorded for Etyr 1gentification measurement

Test: Identification electromagnetic field threshold (Erur identification) at centre frequency and +/-40ppm)
Mounting Material:
Tempgrature: Humidity:
Tag Pyotocol: Tag Ull:
Forward Link
Deviagion (kHz): | Data Rate: kbps Data Coding:
Comnpand: Wakeup followed by Collect command
Returh Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc+40ppm
xxx MHz xxx MHz xxx MHz
ETHR Identification: XX, XX dBuV/m Ethr ification: XX, XX dBuV/m ETHR Iderififitation: XX, XX dBuV/m
ID: ID: ID:

9.2 Raading electromagnetic field threshold (Etur read) @and- frequency tolerance

9.2.1 Purpose

This test| determines the electromagnetic field threshold level that allows a tag reading. To successfully rea
tag datal transmit the command correctly, with enodgh energy available to read the tag. The reading
electrompgnetic field threshold, Ethr read, is the minimum electromagnetic field that allows tag reading.

o

9.2.2 Tlest procedure

Run the fests at 433,920 MHz, nominal, then at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm). Set th
signal sdurce’s electromagnetic field-below the level that allows a tag to respond to a command, then increas
the field fo a level where it is possible-to read the tag’s ID and memory contents.

D O

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

The spetgification for ISOJIEC 18000-7 tags and readers specifies an operating frequency of 433,920 MH
(+20ppml), which is approximately +8,7 kHz. Since both the reader and the tag may be shifted by 20ppm an
potentially in oppgosite directions, the system shall function within +40ppm (approximately 17,4 kHz) of th
nominal gentre frequency.

O O N

For conyehience in setting up the signal source, use a low frequency of 433,900 MHz, nominal centre

f r A, EoXo M ataTaul W IN| pu | | P P Ay EsXoWaV. Faul W IN| £ . £o11 H 4+ ry
requen OT %400, JzU Vi Z,antanignrequencCy-oT 409, I540 VI TZ TOrtheTONoOWHIgTteStS:

Reading electromagnetic field threshold, Etxr read, 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.

Recommended test distance between the tag’s location and the reference antenna should be 2 m,
minimum, with 3 m preferred.
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Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output
level shall be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the
maximum output.

Use a code generator 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)

3)

4)

5)

6)

7)

8)
9)

OTE

oz

D -

e removed from the tests and replaced with another tag.

9.2.3 Test report

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 responsesyto appropriate
monitoring software so tag responses can be evaluated. Synchronize the decaodér“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.

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

Adjust the signal source for minimum output, then send)a Wakeup Header command |followed
immediately by a Collect With Data command as defided in ISO/IEC 18000-7. Adjust the signal
source until the 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 eeitre frequency to 433,940 MHz.
Repeat steps 6) and 7) after decreasing.the centre frequency to 433,900 MHz.

10) Measure all tags. The Etyr read VaIUE'is the greatest electromagnetic field strength noted put of all

measurements.

If one tag is clearly lower in sensitivity than all others—requires more signal before it will respond+-it should

he test report provides.data recorded for the system’s lower, nominal, and upper tolerance limits. R¢cord the
nvironmental conditions and communication parameters according to the example in Table 18.

Table 18 — Parameters recorded for E1yr read measurement

Test:.Reading electromagnetic field threshold (Erur read) at centre frequency and +40ppm)

Mounting Material:

Temperature: Humidity:

T LI

T Deat L
&g TotoCor ag—ome

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 (ETHR 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 (Etnr wiite) is the minimum electromagnetic field allowing a tag write
operation.

9.3.2 Tstprocedure

Run tests at 433,920 MHz, nominal, and at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm).-Set th

signal squrce’s electromagnetic field below the level that allows a tag to respond to a command,tola lev

where it

For this test, use user memory or, if this is not available, any other memory that is not the Ulhmemory.

Writing electromagnetic field threshold, Etyr wite, Measurement procedure:

1)

34

s possible to write the tag’s memory.

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

lTests 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 n,
minimum, with 3 m preferred.

Set a signal source to transmit FSK with a 433,920"MHz centre frequency, using FSK modulation It
50 kHz with waveforms and timings as spegified in ISO/IEC 18000-7. The signal source’s outpyt
evel shall be adjustable over a 100 dB range‘in 10 dB steps, with at least 10 dBm available as thie
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 setup 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)

Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriat
Mmonitoring saftware so tag responses can be evaluated. Synchronize the decoder with the cod
henerator so’all protocol timing can be maintained within correct relationships.

D O

Q.

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attache]
n.the mounting configuration specified for the specific tag model being evaluated. Orient the tag s
ts 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 evaluated.

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

gnvironmental conditions and communication parameters according to the example in Table 19,

Table 19 — Parameters recorded for Etyr write measurement

Tlhe test report provides data recorded for the system’s lower, nominal, and upper tolerance limits: Record the

Test: Writing electromagnetic field threshold (Erur wiite) 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 Write command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
EthRr write xx,xx dBuV/m EthRr write XX xXx dBuV/m ETHR write xx,xx dBuV/m

9.4 Sensitivity Directivity (Spirectivity)

9.4.1 Purpose

his, of course, is a determination of the directivity of the tag. Determine the directivity under all cong
hich the tag is designed.\This may include the tag being mounted on a metal surface (a re

N < —

©

.4.2 Test procedure

Run tests at 433,920 MHz, nominal. Set the signal source’s electromagnetic field below the level that

210 225, 240, 255, 270, 285, 300, 315 330, and 345 degrees However |f the tag is mounted on
plate, only 0-90 and 315-345 degree levels need to be taken.

© ISO/IEC 2007 — All rights reserved

his test determines the tag’s sensitivity to various orientations, such as azimuth and elevation (see

igure 5).
itions for
lector of

0 x 20 inches being representative) or on a non-metallic object, such as a cardboard box or wooden [post.

allows a

tag to respond to a Wakeup/Collect command, then raise the field to a level where the tag responds rgliably to

p/Collect

—180, 195,
a metal
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Sensitivi

1)
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Figure 5 — Azimuth and elevation pattern

y Directivity, Spirecivity, measurement procedure:

Set up all test equipment in an anechoic chamberor some other fully characterized and controlled
ocation free from interference sources and propagation influences, such as significant signal
reflections, absorptions, or blockages. This jiscparticularly important when measuring tag patterns
since any reflections will distort the pattern measurement.

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 n,
Minimum, with 3 m preferred.

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

[\

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

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

o ball OMM/L = _f a0 L= (422 Q70 MMl 1 + Aot 422 Q20 AMld=)
UyIIIUUI | = v TUU NTI4 \"I‘\)\),JI UV IVITTZ WITCTT UCOTIUCU dl FJIJ, IV 1IVIT IL}

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 degrees from
zero reference between tag and reader needs to be evaluated.
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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.

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 1|5, 30, 45,
60, 75, 90, 105, 120, 135, 150, 165, 180, 195, 210, 225, 240, 255, 270, 285, 300, 315,.330,/and 345
degrees, while elevation remains at 0 degrees.
NOTE A metal mounting plate has been used to mount the tag, measurements can be restricted to 0—90 [then 270-
35 degrees, since radiation between 105-255 degrees will be blocked by the metal mounting surface.
9) Repeat steps 6) and 7), rotating the elevation by 15 degrees until data-has been taken for ¢, 15, 30,
45, 60, 75, 90, while azimuth remains at 0 degrees.
10) Measure all tags. The Spiectiviy Value is the greatest electromagnetic field strength noted put of all
measurements.
9.4.3 Testreport
The test report gives for each angle the Spjqivity Values and-curves (E versus azimuth and E versus glevation),
plus all environmental conditions and communication parameters. Record all these parameters accprding to
the example in Table 20.
Table 20 — Parameters_recorded for Spjrectiviy Measurement
Test: Sensitivity directivity (Spirectivity)
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
E 4Buvim) VS. AZimuth -15°: -30°: -45°: -60°: -75°: -90°:
E aguvimf VS > Azimuth 15°: 30°: 45°: 60°: 75°: 90°:
EusivimpVs. Elevation 15°: 30°: 45°: 60°: 75°: 90°:
Sbirectivity VErsus Azimuth curve: Shirectivityy Versus Elevation curve:
© ISO/IEC 2007 — All rights reserved 37
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9.5 Interference rejection (lrejection)

9.5.1 Purpose

This test

952 T

determines the interference rejection ability of the tag.

est procedure

A tag is placed in the test setup, and the signal source’s level is set to 3 dB above Etyr reaq SO that the tag is

respondi
A secon
the leve
consider
2" adjad

9.5.2.1

1)

g 10 all Vvake Up plus LolleCl commands with Its 1D.

=)

i, unmodulated signal source at 433,920 MHz is set to a level 20 dB below the Eryr reaq level) the)
is increased until the tag no longer responds to the Wake Up plus Collect commands. 'This
bd the tag’s On Channel Irgjection leVel. This is repeated for the 1 adjacent channel (£250-kHz) an
ent channel (500 kHz).

Qv

Unmodulated interference rejection:

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

Tests should be run using two identical reference antennas attached to two signal sources, with one
hntenna also connected to a receiver.

Recommended test distance between the tag’s locationyand the source antennas should be 2 m,
minimum, with 3 m preferred. The two antennas should'be equal in gain and separated from each
pther by at least one wavelength to reduce interactions between them.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulation at
50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s outpyt
evel shall be adjustable to the Etyr reaq l€VEl plus 3 dB.

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

Use an FSK réceiver and decoder to receive, decode, and send tag responses to appropria
Mmonitoring software so tag responses can be evaluated. Synchronize the decoder with the cod
henerator-soall protocol timing can be maintained within correct relationships.

Mountthe tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attach

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

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

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

6) Adjust the signal source for minimum output, then send a Wakeup Header 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 (Etyr read), then increase the signal by 3 dB.

7) Adjust the second unmodulated signal source to 433,920 MHz. Set the level to 20 dB below the Etyr
Read lE€VEl Set in step 6.

38
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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 Iggjection l€VEI.
Record this value in Table 21 below.

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

level to 20 dB below the Etpr read l€VEI SEL N 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
Irejection I€VEl. Record this value in Table 21 below.

Channel

11) Adjust the second unmodulated signal source to 433,920 MHz - 250 kHz (433,670 MHZz)
level to 20 dB below the Etpr reaq l€VEl Set in step 6.

12) Adjust the second generator to the level at which the tag no longer responds toythe Wake
Collect commands from the 1% generator. This is considered the tag’s lower e Adjacent
Irejection I€VEl. Record this value in Table 21 below.

13) Adjust the second unmodulated signal source to 433,920 MHz + 500-kHz (434,420 MHz)
level to 20 dB below the Etpr read l€VEI SEL N StEp 6.

14) Adjust the second generator to the level at which the tag no longer responds to the Waksg
Collect commands from the 1% generator. This is considered the tag’s upper 2m Adjacent
Irejection l€VEl. Record this value in Table 21 below.

15) Adjust the second unmodulated signal source t0:433,920 MHz — 500 kHz (433,470 MHz)
level to 20 dB below the Etpr read l€VEI SEL i Step 6:

16) Adjust the second generator to the level at which the tag no longer responds to the Waksg
Collect commands from the 1° generators This is considered the tag’s lower 2 Adjacent
Irejection I€VEl. Record this value in Table21 below.

9.5.2.2 Modulated interference rejection:

1) Set up all test equipment inyan anechoic chamber or some other fully characterized and ¢
location free from interference sources and propagation influences, such as significa
reflections, absorptions; or blockages.

Tests should be.run using two identical reference antennas attached to two signal sources,
antenna alsgconnected to a receiver.

Recommended test distance between the tag’s location and the source antennas should
minimum, with 3 m preferred. The two antennas should be equal in gain and separated fij
other’by at least one wavelength to reduce interactions between them.

2)\»Set signal source 1 to transmit FSK with a 433,920 MHz centre frequency, using FSK mod

Set the

Up plus
Channel

Set the

Up plus
Channel

Set the

Up plus
Channel

ontrolled
nt signal

with one

be 2 m,
om each

ilation at
s output

150 kHz with waveforms and timings as specified

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.

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 tag so
its main response is facing the source signal.

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

[oN

6) RAdjust the signal source for minimum output, then send a Wakeup Header command followe
mmediately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal sourceuntil th
ag under test responds reliably (Ethr read), then increase the signal by 3 dB.

[¢]

7) RAdjust the second modulated signal source to 433,920 MHz. Set the level to 20 dB~below the Etdr
bead level set in step 6.

8) RAdjust the second generator to the level at which the tag no longer responds-to the Wake Up plu
Collect commands from the 1% generator. This is considered the tag’s.Co-Channel Iggjection l€VE
Record this value in Table 21 below.

Pl 7]

9) Adjust the second modulated signal source to 433,920 MHz + 250kHz (434,170 MHz). Set the levél
0 20 dB below the Etxr read l€Vel 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 Channg¢l
Rejection l€Vel. Record this value in Table 21 below.

11

~

Adjust the second modulated signal source to 433,920 MHz — 250 kHz (433,670 MHz). Set the lev¢
0 20 dB below the Etyr read l€Vel set in step 6

12) 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 lower 1% Adjacent Channg¢l
Rejection l€Vel. Record this value in Table 21 below.

13

~

Adjust the second modulatedssignal source to 433,920 MHz + 500 kHz (434,420 MHz). Set the lev¢l
0 20 dB below the Etxr reag l€Vel set in step 6.

14

~

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus
Collect commands ffom the 1% generator. This is considered the tag’s upper 2m Adjacent Channgl
Rejection l€Vel. Reeord this value in Table 21 below.

15) Adjust the-second modulated signal source to 433,920 MHz — 500 kHz (433,470 MHz). Set the lev¢
0 20 dB\below the Etxr read l€Vel set in step 6.

174

16

~

A\djust the second generator to the level at WhICh the tag no longer responds to the Wake Up pIu

pLav)

IRejection l€VEL. Record this value |nTabIe 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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Table 21 — Parameters recorded for Igejection Measurement

Test: Interference rejection (Iresection)

Mounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

Modulation Index: % | Data Rate: kbps Data Coding:

Command: 0x

Return Link

o0 O [{e]

—

Data Rate: kbps | Data Coding:

Test Results

Interferer Frequency Offset 0 Hz 250 khz -250 kHz 500 kHz -500 kHz

CW Interference Rejection

Modulated Interference Rejection

.6 Maximum operating electromagnetic field (E,ax)

.6.1

his test determines the maximum electromagnetic field (Eyax).that still allows tag identification.

.6.2 Test procedure

Purpose

un the tests at 433,920 MHz, nominal. First, set«the signal source’s electromagnetic field to a level that

Mlaximum electromagnetic field, E,.x,.m€asurement procedure:

llows a tag to respond to a command in order to.confirm that it operates correctly. The signal level|will then
e raised to a level where the tag ceases to respond to commands or to the full signal level available|from the
@st source, whichever comes first.

1) Set up all test equipment in"an anechoic chamber or some other fully characterized and gontrolled

location free from interference sources and propagation influences, such as significapt signal
reflections, absorptions, or blockages.

Tests should be pun using a known reference antenna attached to the signal source and recdiver.

Recommended test distance between the tag’s location and the source antenna should| be 2 m,
maximuny, with 1 m preferred.

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

It may be necessary to add a power amplifier, with up to 10 watts output, between the signal source
and the antenna to obtain sufficient signal strength to overload the tag.

Any relay or duplexer used to isolate the signal source from the receiver used in these tests shall
have sufficient isolation and power handling capacity to handle this power level.

Use a code generator certified to properly generate relevant command sequences and timing as a
modulator for this signal source.
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8) Measure all tags. The E, ., value is the lowest electromagnetic field strength noted that causes the tag

NOTE

respond—Ht should be removed from the tests and replaced with another tag.

9.6.3 Tlest report

The tes

communjcation parameters. Record all:parameters according to the example in Table 22.

The signal source 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)

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
n the mounting configuration specified for the specific tag model being evaluated. Orient the tag\ sp
ts main response is facing the source signal.

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

[oN

Adjust the signal source for minimum output, then send a Wakeup Header ,command followe
mmediately by a Collect command as defined in ISO/IEC 18000-7. Adjust thessignal source until th
ag under test responds reliably.

[¢]

Adjust the signal source level for maximum output, then send a Wakeup-Header command followed
mmediately by a Collect command as defined in ISO/IEC 18000-7.

f the tag responds, record this level as E . for the tag. If the tag/does not respond, lower the sourg
evel until the tag begins to respond once again, and record.this level as E ... Test with the tag
mounted vertically, then when horizontally polarized.

[¢]

o cease to respond properly out of all measurements made during these tests.

If one tag is clearly lower in overload capacity<than all others—requires less signal before it ceases {o

report provides data recorded for the tags. Also record the environmental conditions and

Table 22 — Parameters recorded for E,.x measurement

Test: Maximum electromagnetfic field (Emax) at centre frequency
Moun{ing Material:
Tempgrature: Humidity:
Tag Protocol: Tag Ull:
Forward Link
Deviafion (kHz): | Data Rate: kbps Data Coding:
Comnpand; Wakeup followed by Collect command
Returirtimk
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency
xxx MHz
Emax : xx,xx dBuV/m
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9.7 Survival electromagnetic field (Esyrvival)

9.71

Purpose

This test determines the maximum survival electromagnetic field (Esynival) Value after which the tag ceases to
operate even if signal levels are returned to within the operating range as defined by E1yr read @Nd Enax.

9.7.2 Test procedure

e tag ceases to respond to normal signal levels, it indicates that it has not survived the last\used |overload
gnal level. The survival electromagnetic field (Esynival) is the level of extreme electromagnetic figld above
max achieved before tag destruction.

urvival electromagnetic field, Esywiva, measurement procedure:

1)

2)

3)

Set up all test equipment in an anechoic chamber or some other fully_¢haracterized and gontrolled
location free from interference sources and propagation influences, such as significapt signal
reflections, absorptions, or blockages.

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

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

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

Set a signal source to transmit FSK) with a 433,920 MHz centre frequency, using FSK modulation at
+50 kHz with waveforms and timings as specified in ISO/IEC 18000-7. Adjust the signal|source’s
output below E.x but well above Etyr read- It can be the same or a separate signal source|from the
high-power EMF generatorbeing used to try to overload the tag.

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

The generatorshould 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)

Use' an FSK receiver and decoder to receive, decode, and send tag responses to apjpropriate
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)

5)

6)

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.

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.

Adjust the signal source for proper 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.
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