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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and rjon-governmental, in liaison with ISO and IEC, also take part in the work. In the field ¢f information
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

The fnain task of the joint technical committee is to prepare International Stahdards. Draft| International
Standards adopted by the joint technical committee are circulated to national badies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a votd.

Attenfion is drawn to the possibility that some of the elements of this.doeiment may be the suljject of patent
rights| ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

ISO/IEC 18046-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 31, Automatic identification and data capttre techniques.

ISO/IEC 18046 consists of the following parts, under ‘the general title Information technoldqgy — Radio
frequéncy identification device performance test methods:

— Rart 3: Test methods for tag performance
The fpllowing parts are under preparation:
— Rart 1: Test methods for system performance

— Rart 2: Test methods for interrogator performance

© ISO/IEC 2007 — All rights reserved \
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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:
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tests define test methods that deliver results that allow, the comparison of different
rogator and tags in order to select among them for use in a<particular application.

ctors as well as the particular RFID air interface<(frequency, modulation, protocol, etc.)

[ key concern is the matching of the various perfermance characteristics to the user applid

bgy providers. A key challenge is a methed of evaluating the differences between v
oviders' products in a consistent and equitable manner.

SO/IEC 18046 provides a framewark-for meeting the above-noted concern and challengs

vided. Based on such application-based definitions, test methods are defined with attent
neters required for a consistent evaluation of RFID devices.

significance, these tests are defined for RFID devices having one antenna. It is common pr
he defined methods can easily be extended from equipment with a single antenna to ap

th multiple antennas, in order to evaluate performance under conditions more closely ma
ticular application.
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ents.

The ISO and

IEC 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.
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Affected subclause(s)

Contact details Patent number in this part of
ISO/IEC 18046

Impinj inc Patent pending

701 N. 34" Street, Suite 300 6.3.2,7.1.2.3,
Seattle, WA 98103, USA 7.3.2.3,7.4.21,
Tel: +1 206/517-5300 7.5.21,7.6.2.3

Fax: +1 206/517-5262
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Information technology — Radio frequency identification device
performance test methods —

Part 3:
Test methods for tag performance

1 Scope
This |part of ISO/IEC 18046 defines test methods for performance characteristics of rad
identification (RFID) tags for item management, and specifies the general requirements and test

form

2 Normative references

for tais which are applicable to the selection of the devices for an application. The summary of th

unified tag datasheet. It does not apply to testing in relation to regulatery or similar require

io frequency
requirements
e test reports
Iments.

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

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

ISO/IEC 18000-2, Information technology- <5 Radio frequency identification for item management — Part 2:
Parameters for air interface communications below 135 kHz

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

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

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

ISO/IEC TRA8047-2, Information technology — Radio frequency identification device confprmance test
meth@ds“— Part 2: Test methods for air interface communications below 135 kHz

ISO/IECTTR 1804 7-3,Information techimology — Radio frequericy iderntificatiorr device cornformance test
methods — Part 3: Test methods for air interface communications at 13,56 MHz

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

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

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

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

techniques — Harmonized vocabulary

© ISO/IEC 2007 — All rights reserved


https://iecnorm.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

Identification magnetic field threshold

Reading magnetic field threshold

HTHR Write
Hmax

HSurvivaI

Lm

ETHR Identification
ETHR Read
Ethr write
SDegradation

Emax

ESurvival

ARCS
IRejection
G

D
MPE

SAR

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 between'the tag and the antenna
Maximum Permissible human Exposure

Speeific 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 23° C +/-3° C
(73° F+/=5° F) and of relative humidity 40 % to 60 %

5.3 |RF environment
The tgsts shall be performed in a known RF environment.

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

For measurement of inductive tags a typical laboratory environment is sufficient, where consideration is given
to minimize the impact of electromagnetic sources that may influence(the results.

5.4 |Pre-conditioning

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

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

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

5.6 [Total measurement uncertainty

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

NOTE| Basic information is given in “ISO Guide to the Expression of Uncertainty in [Measurement’,
ISBN 92-67-10188-9,:1993.

5.7 |Testresult reporting

Each ltest result shall be rnpnrfnd with the number of enmplnc’ minimum value maximum valud, mean value

and 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 Testc

ommunication 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 e

quipment limits

Test equipment for survivability field maximum level shall be able to handle the maximum level declared by

the product v

5.11 Huma

endor. It shall be ensured that the test equipment is not limiting the performance measurem

h exposure to EMF

High magnefic or electromagnetic field strength may exceed the limits of maximum pérmissible h

exposure to
1999/519/CE

6 Setup ¢

6.1 Testa

This clause ¢
base standar

6.2 Testa

This clause ¢
base standar

As the test a
5 A/m the tes

6.3 Testa

6.3.1
This clause ¢

base standar]
described in

6.3.1.1

EMF, which should be considered accordingly. FCC guidelines for MRE and SAR ¢
are examples for relevant documents.

pf test equipment for tag test

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

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

pparatus and test circuits for ISO/IEC.18000-3 tags

efines the test apparatus and test circuits for verifying the operation of a tag according
j ISO/IEC 18000-3. The test set-ups\used shall be as described in ISO/IEC TR 18047-3.

bparatus described in ISO/IEC_ TR 18047-3 is only designed for a magnetic field strength
I set-ups as described in Anriex B shall be used for magnetic field strength >5 A/m.

pparatus and test circuits for ISO/IEC 18000-6 tags

Propagative UHF tags-measurement

efines the{est apparatus and test circuits for verifying the operation of a tag according
d ISO/IEE18000-6. The test set-up used for measurement of propagative UHF tags shall
SO/IEC TR 18047-6.

ent.

uman
r EC

fo the

fo the

up to

fo the
be as

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.

© 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

A

Control
Computer
(Optional)

Figure 1 — Test set-up for interference rejection measurement

orien
maxin
The 4
6.3.2
This

base
Anne

6.4

This
base

and

71

7141

For t.hLis test, the tag under test shall be placed at the same distance D from the two RF ge

2

d for optimum field strength reception. The distance D shall be\as follows: D > 2L wit

hum dimension of the RF generator antenna.

ntennas shall be the same with gain G known, linearly polarized and with VSWR <1:1,5.
Inductive UHF tags measurement

tlause defines the test apparatus and test circuits for verifying the operation of a tag acq

standard, ISO/IEC 18000-6. The test setup-used for measurement of inductive UHF tag
C.

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

tlause defines the test apparatus and test circuits for verifying the operation of a tag acqd
standard, ISO/IEC 18000¢7 ;The test set-ups used shall be as described in ISO/IEC TR 180

unctional tests-for inductive tags as defined in ISO/IEC 18000-2, ISO/IE
|SO/IEC 18000-6

Identification magnetic field threshold (Htur identification)

Putpose

nerators and

n L being the

ording to the
5 is shown in

ording to the
47-7.

C 18000-3

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

magn

7.1.2

etic field threshold, Hrpr 1gentifications 1S the minimum field strength allowing tag identification.

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.

7.1.2.

The s

1 ISO/IEC 18000-2 compliant tag

election 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) 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.

3) The

tag shall be inserted in the test equipment.

4) 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 Helmholtz

mentcoils

equi

5) The

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

6) The
7) The
URH'\

The measurg
magnetic field

71.2.2 IS¢
The selection

Identification

1) The
2) The
thre

3) The

4) Ani

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

tag shall be removed from the test equipment.

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

ments shall be performed on all tags. Hrur igentification Shall be theyhighest value of all meg
strength H for the individual tags.

D/IEC 18000-3 compliant tag

of system parameters shall be done in order to challenge the tag energy supply.
magnetic field threshold, Hryr 1gentifications Measurement procedure:

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

waveform generator amplitude shall*be set to a value below the identification magneti
5hold. This amplitude is typically.zero.

tag shall be inserted in the'test equipment.

hventory command shall be continuously sent with the code generator and the amplitude sh

hse is

bment

sured

> field

all be

incre¢ased after each inventory command until the complete Ull can be measured with the sensg¢ coils.

5) The

wroig, then ste€p-4) shall be repeated with higher amplitude.

6) The
equi

data transfer_shall be verified by comparison with ISO/IEC 18000-3. In case the tag respo

tag shall'be removed from the test equipment and the calibration coil shall be inserted in th
prent.

hse is

e test

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

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

7.1.2.3 ISO/IEC 18000-6 compliant tag

The selection

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

The 1
streng

713

The t
condi
in Table 1.

7.2

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.

4) 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 test

alielnd

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

6) The tag shall be removed from the test equipment and the calibration ¢gil shall be i
test equipment.

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

neasurements shall be performed on all tags. The Hrur 1gefiicaton Value is the highest n
th of all measurements.

Test report

bst report shall give the measured identification magnetic field threshold Hryr 1gentifications thé
ions and communication parameters. All thesé. parameters shall be recorded according tg

Table 1 — Parameters that shall be recorded for this measurement

tag response

nserted in the

measurement

hagnetic field

environment
the example

Test: Identification magnetic field threshold (Hrur identification)
Tgmperature: Humidity:
Thg Protocol: Tag Ull:
Fprward Link
Modulation index: % | Data rate: kbps Data coding:
Fhll command code: 0x
Return Link
Dpta rate: kbps | Data coding:
Test Results
H1HR identification | XX, XX mA/m

7.21

Reading magnetic field threshold (HTar reaq)

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
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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.

Reading magnetic field threshold, Hryr read, measurement procedure:

1) ThewaveformgeneratorstattbesettotheTequiredoperating frequency of 125 kHzor 34,2 khiz.
2) The|waveform generator amplitude shall be set to a value below the identification magneti¢ field

threshold. This amplitude is typically zero.
3) Theltag shall be inserted in the test equipment.
4) A rdad single block command shall be continuously sent to the first block“address with the| code

gengrator and the amplitude shall be increased after each read single_block command unil the
complete tag response can be measured with the Helmholtz equipment €ails.

5) Theldata transfer shall be verified by comparison with ISO/IEC 18000-2. In case the tag respopse is
wroig, then step 4) shall be repeated with higher amplitude.

6) Theltag shall be removed from the test equipment.

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

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

The measurgments shall be performed on all tags. Hryr read Shall be the highest value of all megsured
magnetic field strength H for the individual tags.

7.2.2.2 ISQ/IEC 18000-3 compliant-tag
The selection of system parameters'shall be done in order to challenge the tag energy supply.
Reading magnetic field threshold, Hryr read, measurement procedure:

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

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

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

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

5) The data transfer shall be verified by comparison with ISO/IEC 18000-3. In case the tag response 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.

8 © 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 t
address.

he last block

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.

7.23

Test report

The t
and c

estTeport stattgive themeasured reading mragnetic fietdthrestotd R Reag, teemnvironmm
bmmunication parameters. All these parameters shall be recorded according to the exampl

Table 2 — Parameters that shall be recorded for this measurenment

ent conditions
b in Table 2.

Test: Reading magnetic field threshold (Hrur read)
Temperature: Humidity:
Tag Protocol: Tag Ull:
Fprward Link
Modulation index:% Data rate: kbps Data coding:
Bjock number:
Cpmmand: 0x
Rpturn Link
Dpta rate: kbps Data coding:
Dpta block size: bytes Data read:
Test Results
HrHR Read | XX, XX mA/m

7.3

7.31

The p
order
densi
minimn

7.3.2
Ataf

of blg
addre

Writing magnetic field threshold (Hrur write)

Purpose
urpose of this test is to determine the threshold level of magnetic field strength that allows

y) shall be available ‘during the memory access. The writing magnetic field threshold, Hy
um magnetic fieldstrength allowing writing into the tag.

Test procedure

xed frequency the magnetic field strength of the generating field has to be varied from zero
ck user memory is possible. The writing shall be performed on the first and the last b
ss\with a write single block command. The data shall have the same number of 1 an

fag writing. In

to successfully write data-into the tag, the data shall be transmitted correctly and enough energy (flux

LR Writes 1S the

until a writing
lock memory
d 0 uniformly

distri

YN

ol P H L4 +la bl 1 H L1 [ H +l | PP Y o
utcu dariv 1o oIl TUUdl LU 11T VIUUN OIZT. (I.T Uy USiiTy Uic vitialy Urgito 1TCPYICotincu vy uirc

5A hex, 3C hex, OF hex and FO hex throughout the memory for a four bytes memory block).

7.3.2.

The s

Writin

1 ISO/IEC 18000-2 compliant tag
election of system parameters shall be done in order to challenge the tag energy supply.

g magnetic field threshold, Hryr wiite, measurement procedure:

yte sequence

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.
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The measursg
magnetic field

7.3.2.2
The selection

Writing magn

8)

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 magnnfir\ fiald efrnngfh H faor the individual fgg shall ha calculated h\]/ use-of the measurement
Ugrhta.

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

1S(

The

The
thre

The

Aw

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

com

The
Wrof|

The
equi

The
mad

ments shall be performed on all tags. Hiur wiite Shall be the highest value of all meg
strength H for the individual tags.

D/IEC 18000-3 compliant tag

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

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

waveform generator amplitude shall be set_toa value below the identification magneti
shold. This amplitude is typically zero.

tag shall be inserted in the test equipment.
[ite single block command shall ‘be continuously sent to the first block address with the
plete tag response can be.measured with the sense coils.

data transfer shall bevverified by comparison with ISO/IEC 18000-3. In case the tag respo
g, then step 4) shallbe repeated with higher amplitude.

tag shall be rémoved from the test equipment and the calibration coil shall be inserted in th
pment.

magnetic field strength H for the individual tag shall be calculated by use of the measur
e on'the calibration coil.

sured

b field

code

il the

hse is

e test

bment

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

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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g magnetic field threshold, Hryr wiite, measurement procedure:

) 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).

) 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.

4)

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

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

The measurements shall be performed on all tags. The Hryr wiite Value.is the highest magnetic fie

all mq

7.3.3

The t
and ¢

bewrittem:

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

equipment.

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

asurements.

Test report

bmmunication parameters. All these parametefs shall be recorded according to the exampl

Table 3 — Parameters that shall be recorded for this measurement

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

h response is

ed in the test

measurement

Id strength of

pst report shall give the measured writing magnetic field threshold Hryr wiite, the environmeént conditions

b in Table 3.

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

7.4

Maximum operating magnetic field (H..,)

741

Purpose

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

opera

ting magnetic field strength (Hyax) 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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7.421 ISO/IEC 18000-2, ISO/IEC 18000-3 and ISO 18000-6 compliant tag

Maximum op

erating magnetic field, H,ax, 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
(HTHR Identification)-

3) The
4) The

5) An

response. The data transfer shall be verified by comparison with ISO/IEC protocolistandard.

6) The

(HtHR 1dentification), @nd the tag shall be left under this magnetic field strengthfor 5 seconds.

7) The
8) The
field

The measurgments shall be performed on 10 tags. H.x shall be the lowest value of all measured ma

field strength

7.4.3 Test report

The test repart shall give the measured maximum¢operating magnetic field H,,.x, the environment cong

and commun

taa shall he inserted-in the test sauinment
g e Rk o

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

nventory command shall be sent with the code generator to check if the tag-tan retd
waveform amplitude shall be set to the value of identification magnetic field thre
magnetic field strength shall be increased.

steps 4) to 8) shall be repeated until the tag can’t return its‘response, then note the ma

strength H for the individual tag.

H for the individual tags.

cation parameters. All these parameters shall be recorded according to the example in Tab

Table 4 — Parameters that shall be recorded for this measurement

m its

shold

pnetic

gnetic

itions
e 4.

Test: Maximum magnetic operating field(Hmax)
Temperatufe: Humidity:
Tag Protocpl: Tag Ull:
Forward Ljnk
Modulation|index: % | Data rate: kbps Data coding:
Command:|0x
Return Link
Data rate: kbps | Data coding:
Test Results
Hrar } XAt

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
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7.5.2 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 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

Survival magnetic field, Hsyniva, measurement procedure:

1

The measurements shall be performed on 10 tags. Hsunival Shall be the lowest value of all meast
trength H for the individual tags.

field s

7.5.3

The t¢

Test report

st report-shall give the measured maximum operating magnetic field Hsynival, the environm

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

The waveform generator amplitude shall be set to the value of identification-magnetic f
(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 valuet of identification magnetic fi
(HTHR Identification)-

An inventory command shall be sent with thexcode generator to check if the tag d
response. The data transfer shall be verified by~comparison with ISO/IEC protocol standa

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

The magnetic field strength shall beincreased.

t standard, of
onal tests at

eld threshold

pld  threshold

an return its
rd.

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 individuaktag, record the previous value.

red magnetic

bent conditions

and cpmmunication parameters. All these parameters shall be recorded according to the exampl¢ in Table 5.
Table 5 — Parameters that shall be recorded for this measurement
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 — Al rights reserved 13
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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.

7.6.2 Test procedure

At a fixed frequency the magnetic field strength of the generating field has to be increased from identification
magnetic field threshold (Hryr identification) 10 Maximum operating magnetic field (H,,.,) with a step size of 1 A/im

for ISO/IEC 18000-2 compliant tags and with a regular step of 0,5 A/m for ISO/IEC 18000-3 compliant

and with a r
calculated aq
strength.

7.6.2.1 IS¢
Load modula
1) The

2) The
(Hry

3) The
4) Ani

5) The

the fest equipment according the conformante procedure of ISO/IEC TR 18047-2.

6) The
meg
max|

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

calculated for

7.6.2.2 IS¢
Load modula

1) The

gular step of 0,1 A/m for ISO/IEC 18000-6 compliant tags. The tag load modulatiofi~sh
cording to the load modulation conformance measurement for the steps of magnetic

D/IEC 18000-2 compliant tag
ion signal measurement procedure:
waveform generator shall be set to the required operating frequengy of 125 kHz or 134,2 kh

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

R Identification)-

tag shall be inserted in the test equipment.
hventory command shall be sent with the code‘generator.

load modulation for the individual tag shall’be calculated by use of the measurement mad

magnetic field strength shall be increased to the next value and the load modd

mum operating field (Hpyax):

the individual tags.

D/IEC 18000-3.compliant tag
ion signal measurement procedure:

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

tags,
all be
field

Hz.

shold

B with

lation

surement for the individual tag ‘'shall be calculated for each magnetic field strength step until

lation

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

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

maxi

14

mum operating field (Hax)-

© ISO/IEC 2007 — All rights reserved
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For each magnetic field strength steps, the load modulation L, shall be the lowest value of all load modulation

calcul

7.6.2.

Load

1

2

ated for the individual tags.

3 ISOJ/IEC 18000-6 compliant tag

modulation signal measurement procedure:

) 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).

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

threstrotd(HTrR qentication -
) The tag shall be inserted in the test equipment.
) An inventory command shall be sent with code generator.

) The load modulation for the individual tag shall be calculated by use af-the measuremgd
the test antenna.

) The magnetic field strength shall be increased to the next/value and the loa
measurement for the individual tag shall be calculated for(each magnetic field stren
maximum operating field (Hmax)-

nt made with

i modulation
gth step until

For each magnetic field strength steps, the load modulation L, shall be the lowest value of all logad modulation
calculated for the individual tags.
7.6.3| Test report
The t¢st report shall give the tag load modulation(signal values (upper and lower sidebands) fron identification
magngtic field threshold (Hryr igentification) 0 th& maximum operating magnetic field (H,.x), the @nvironmental
conditions and communication parameters(All these parameters shall be recorded according tq the example
in Talple 6.
Table 6 — Parameters that shall be recorded for this measurement
Test: Load modulation (L)
Temperature: Humidity:
Tag Protocol: Tag Ull:
Foprward Link
Modulation index® % Data rate: kbps Data coding:
Cpmmand: 0x
Rpturn Link
Dpta rate:)kbps Data coding:
Dpta‘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
© ISO/IEC 2007 — All rights reserved 15
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Load modulation curve (optional) :

(mv)

Ldad modulation upper & lower

Mag n‘etic field ‘strength‘ (A/m)

8 Functic
8.1
8.1.1 Purpd

The purpose
As the tag n
electromagng

8.1.2 Test procedure

For the ISO/
generating fig
test shall be
frequencies d
The selection
Identification

The

Identification electromagnetic field threshold (Etyr 1dentification)/@nd frequency peak(s)

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

pSe

of this test is to determine the electromagnetic field threshold level required for tag identifig
peds energy to operate, it has to be supplied bythe electromagnetic field. The identifi

EC 18000-6 frequency band from 860 to 960 MHz, the electromagnetic field strength
Id has to be varied from zero until modulation of the tag is detected and the tag respondsg
done with a frequency step of 6 MHz from 860 MHz to 960 MHz and also for the fol
efined in ISO/IEC TR 18047-64866 MHz; 910 MHz; 922 MHz; 953 MHz).

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

waveform generator shall be set to the required operating frequency of 860 MHz.

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

electromagnetic fi€ld threshold, Etyr igentifications @nd frequency peak measurement procedurq:

ation.
cation

tic field threshold, Etyr igentification, 1S the minimum-electromagnetic field allowing tag identification.

pf the
. This
r test

pnetic

fng shall be inserted in the test aqnipmnnf

after each command until the complete Ull can be measured.

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

generator amplitude.

2) The
field

3) The

4)

5)

6)

7)

A command shall be continuously sent with the code generator and the amplitude shall be increased

The data transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag response is

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

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).

16
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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 (Etug identification) @and frequency peak(s)
Mounting Material:
Temperature: Humidity:
Thg Protocol: Tag Ull:
Fprward Link
Modulation index: % | Data rate: kbps Data coding:
Command: 0x
Rleturn Link
Diata rate: kbps | Data coding:
Test Results
Frequency -3 db BW ETHR identification
xxx MHz xx MHz xx,xx V/m

EluRr ipenTiFicaTiOn VErsus frequency curve:

953 MH

866 MHz

Ethr field strength (V/m)

Frequency peak

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

8.2 'Reading-electromagneticfield-threshotd{Etprreg)
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 memory.

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

Reading electromagnetic field threshold, Ethr read, Measurement procedure:

8)

The measurg
electromagng

8.2.3 Test report

The test repg
peak and fo
953 MHz), pl
recorded acc

18

The

The
field

The
Are
com

com

The
wror

The

gengrator amplitude.

The
addr

The
for e

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

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

tag shall be inserted in the test equipment.

ad single block shall be continuously sent with the code generator t6 the first address m
mand and the amplitude shall be increased after each read single block command un
blete tag response can be measured.

data transfer shall be verified by comparison with ISO/IEC¢18000-6. In case the tag respo
g, then step 4) shall be repeated with higher amplitude,

electromagnetic field strength E for the individual tag shall be calculated by use of the way|

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

steps 1) to 7) shall be repeated for_the three test frequencies 910 MHz, 922 MHz, 953 MH
ach frequency peak.

ments shall be performed.on all tags. Etirread Shall be the highest value of all meg
tic field strength E for the individual tags.

rt shall give the-measured reading electromagnetic field threshold Etyr reag fOr each freq
I the fouriest frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922
s the efivironmental conditions and communication parameters. All these parameters sh
brding*to*the example in Table 8.

pnetic

Emory

il the

hse is

eform

block

z and

sured

liency
MHz;
all be
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8.3

8.3.1| Purpose

The purpose of this test is to determine the threshold level of eleetromagnetic field that allow
operation. In order to successfully write data into the tag, the data shall be transmitted correctly
energy shall be available during the memory access. The wfiting electromagnetic field thresholg
the mjnimum electromagnetic field allowing tag write operdtion.

8.3.2| Test procedure

For

910 MHz; 922 MHz; 953 MHz). the electromaghnetic field of the generating field has to be varied f

ISO/IEC 18046-3:2007(E)

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:
ta Block size. bytes Data read : 0x
Test Results
Frequency ETHR Read
xxx MHz xx,xx V/m

Writing electromagnetic field threshold (Etir write)

each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047

s a tag write
and enough
(ETHR write) 18

-6 (866 MHz;
rom zero until

a wriIng of block user memory is possible/ The writing shall be performed on the first and t{he last block

mem
unifoqmly distributed and its size equal\o the block size.

For this test the memory shall be;the user memory, or in case not available any other memory th
proteg¢ted.

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

Writing electromagnetic field threshold, Etyr write, Measurement procedure:

ry address with a write single block command. The data shall have the same numbsg

1) Thewaveform 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 elq

rof 1 and O

at is not write

ctromagnetic

fietdthreshotd - Thisamptitude s typicatty zero:

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

4)

5)

6)

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.

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

block

8) 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

electromagnetic field strength E for the individual tags.

8.3.3 Test report

The test rep i iti o} THR Write

peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz; 910 MHz; 922

ency
MHz;

953 MHz), plus the written data and the size of one single block, the environment conditiong and

communicatign 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:
Temperaturg : Humidity:
Tag Protocgl: Tag Ull:
Forward Lipk
Modulation jndex: % Data rate: kbps Data coding:
Command:(x
Return Link
Data rate: kbps Data coding:
Data Block pize: bytes Data wrote : 0x
Test Results
Frequency Erhr write
xxx MHz xx,xx V/im

8.4 Sensilivity degradation (Spegraghtion)

8.41 Purpogse

The purpose pf this test is to determine the sensitivity degradation (directivity) of the tag in various orient
(azimuth and|elevation).

8.4.2 Test procedure

For each tag frequency peak and for the four test frequenmes defined in ISO/IEC TR 18047 6 (866
910 MHz, 922-MHz0953-MHz}the-clectromagneticfield strength-of the-gene ;
zero until modulatlon of the tag is detected and the tag responds

Sensitivity degradation, Spegradation, Measurement procedure:

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

ations

MHz;
| from

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 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,
for each frequency peak.

/ [ *

90° -

/ Tag
o

Test Antenna
(Circular polarization)

15° 0° (reference’position)

Figure. 2 — Elevation tag orientations (Front view)

15° 0° (reference position)

45°

e \

053 MHz and

N\

Tag

Test Antenna
(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 Testreport

The test report shall give electromagnetic field strength threshold value and curves (E versus Azimuth and E
versus Elevation) for each frequency peak and for the four test frequencies defined in ISO/IEC 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 (Spegradation)

Mounting Material:
Temperatune: Hermidity:
Tag Protocgl: Tag Ull:
Forward Link
Modulation jndex:% | Data rate: kbps Data coding:
Command:{x
Return Link
Data rate: kbps | Data coding:
Test Results
1 Frequerjcy: xxx MHz
E vs. Azimluith -45°: xx,xx V/im +45°: xx,xx V/im | -90°: xx,xx V/m +90°: xx,xx V/im
E vs. Elevgtion -45°: xx,xx V/im +45°: xx,xx V/im | -90°: xx,xx V/m +90°: xx,xx V/im

2nd F

requgncy : xxx MHz

Ethr (V/im)

Erur versus Azimuth curve:

Erur versus Elevation curve:

Ethr vs Elevation

-

Ethr vs Azimuth
] E
\/ a
£
w
-9p 0 90
Azimuth (°)

0
Elevation (°)

90

8.5 Maximum operating electromagnetic field (E.x)

8.5.1 Purpogse

The purpose

8.5.2 Test Jyrocedure

For each ta
910 MHz; 922 MHz; 953 MHz),the generating electromagnetic field strength has to be increased

pf this test istte determine the maximum electromagnetic field E.x allowing the tag identific

fredquency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866

ation.

MHz;

from

identification electromagnetic field threshold (Etyr igentification) Until an identification of the tag is not possible.
The maximum operating electromagnetic field (En.x) is the maximum electromagnetic field allowing tag
identification.

Maximum operating electromagnetic field, E,.x, measurement procedure:

22

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 (Etr identification)-

The tag shall be inserted in the test equipment.
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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
(EtHR 1gentification), @nd the tag shall be left under this magnetic field strength for 5 seconds.

J-

The nlnr\frr\mggnnﬁr\ fiald efrnngfh shall be increased

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

The measurements shall be performed on 10 tags. E..x shall be the lowestivalue of all measured
electrpbmagnetic field strength E for the individual tags.

The measurements shall be repeated for the three test frequencies 910/MHz, 922 MHz, 953|MHz and for
each frequency peak.

8.5.3| Test report
The test report shall give the measured maximum operating electromagnetic field E.,.x for egch frequency
peak,| the environmental conditions and communication parameters. All these parameters shal| be recorded
according to the example in Table 11.

Table 11 — Parameters that shall'be recorded for this measurement

Test: Maximum operating electromagnetic field (Exex)
Mounting Material:
Temperature: Humidity:
Tpg Protocol: Tagll:
Florward Link
Modulation index: % | Data rate: kbps Data coding:
Jommand: 0x
Return Link
Data rate: kbps | Data coding:
Test Results
Frequency Emax
xxx MHz xx,xx V/im

8.6 ([Survival electromagnetic field (Esyrvival)

8.6.1 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 operating electromagnetic field, Esynivai, 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 (Ethr igentification)-

3) The
4) The

5) The

tag shall be inserted in the test equipment.

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

wavaform amnlituida chall ha cat ta tha valuig of idantificatinn alactramananatic fiold the
Weh-eS+oH—aHRpHitdae—SHa—0—S6+—1to0—He— et —ai1aeRtiHeaHo R—e186Hemaghetc—Hea—tHt

(ETHF Identification)-

6) Aco
after

7) The

mmand shall be continuously sent with the code generator and the amplitude shall'be incr
each command until the complete Ull can be measured.

Hata transfer shall be verified by comparison with ISO/IEC 18000-6. In case the tag respo

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

8) The
9) The

10) The

ag shall be left under this electromagnetic field for 5 seconds.

electromagnetic field strength shall be increased.

electromagnetic field strength E for the individual tag, recordthe previous value.

shold

pased

nse is

steps 4) to 9) shall be repeated until the tag can’t-return its response, then note the

The measur¢gments shall be performed on 10 tags. Egivanshall be the lowest value of all medsured
electromagnatic field strength E for the individual tags.

The measure
each frequen

8.6.3 Test

ments shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MHz a
Cy peak.

eport

The test repqrt shall give the measuredsmaximum operating electromagnetic field Egyyiva fOr each freq

peak and f

the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz;, 910 MHz, 922

hd for

Liency
MHz;

953 MHz), the environmental conditions and communication parameters. All parameters shall be regorded

according to

he example in Table12.

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

Test: Survjval electromagnetic field (Esurvival)
Mounting Material:
Temperatufe: Humidity:
Tag Protocbls Tag Uk
Forward Link
Modulation index:% | Data rate: kbps Data coding:
Command:0x
Return Link
Data rate: kbps | Data coding:
Test Results
Frequency Esurvival
xxx MHz xX,xx V/Im

24
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8.7 Delta radar cross section (ARCS)

8.71

Purpose

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

8.7.2 Test procedure

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

910 M
identi
(EMAX
accor|
Delta
1

2

The n
lowes

8.7.3

The t
identi

)
)

Hz; 922 MHz; 953 MHz), the electromagnetic field of the generating field has to be~in
ication electromagnetic field threshold (Etyr igentification) 10 the maximum operating electror
with a regular step such that there is a minimum of 10 points of delta radar cross secti
information, A@, measurements. The delta radar cross section and the angle information shall
Hing to the ISO/IEC TR 18047-6 conformance measurement.

radar cross section, ARCS, and angle information, Ag, measurement procedure:

neasurements shall.be performed on 10 tags. The ARCS value and angle information, AQ
t value of all individual tags measurements.

Test report

pstreport shall give the ARCS curve and the angle information curve versus electromagn
ication electromagnetic field threshold (Etur identification) 10 the maximum operating electror

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

The waveform generator amplitude shall be set to the value’ of identification electrorn
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 acco
ISO/IEC TR 18047-6 procedure.

The electromagnetic field strength“E shall be increased until maximum operating elg
field (Euax) and the measurements of delta radar cross section and angle informg
performed for each electromagnetic field strength step.

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

creased from
hagnetic field
pbn and angle
be calculated

nagnetic field

rding to the

ctromagnetic
tion shall be

053 MHz and

, shall be the

btic field from

hagnetic field

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

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

Mounting Material:

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

8.8 Interference rejection (lrejection)

8.8.1

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

8.8.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866
910 MHz; 922 MHz; 953 MHz), the interferer electromagnetic field has to be increased relative to the d
electromagnstic field until the tag can no longer'demodulate the desired generator command. For this te
test set-up dgscribed in sub clause 6.3.1.is"used.

8.8.2.1

1)
2)

3)
4)

5)
6)

7)

8)

26

Purpgse

Cgntinuous wave (CW).interference rejection:

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

The Hdesired generator waveform amplitude shall be set to the value of identification electroma
field threshold-(Ettir igentification)-

The |nterferer generator shall be set to the operating frequency of 866 MHz +/-0 Hz frequency o

MHz;
bsired
5t, the

pnetic

fset.

shold,

The |nterferer generator amplitude shall be set to a value below identification magnetic field thre

which is typically zero.

The tag shall be inserted in the test equipment.

The interferer generator amplitude shall emit a CW signal at increasing amplitude until the tag can no

longer demodulate the desired generator command.

The interferer electromagnetic field strength E shall be calculated by use of the interferer generator

amplitude.

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

The steps 1) to 8) shall be repeated for the three test frequencies 910 MHz, 922 MHz, 953 MH
for each frequency peak.

- 600,

z and
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8.8.2.2 Modulated interference rejection:

1

2

3

4

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

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

field threshold (Etyr 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.

The n
the lo

8.8.3

922 M
shall

) The tag shall be inserted in the test equipment.

) The interferer generator amplitude shall send an appropriate command at increasing a
the tag can no longer demodulate the desired generator command.

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

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

) The steps 1) to 8) shall be repeated for the three test frequencies 910 MHz, 922 MHz,
for each frequency peak.

heasurements shall be performed on all tags. The ifiterferer electromagnetic field strength
west value of all measured interferer electromagnetic field strength E for the individual tags

Test report

mplitude until

rer generator

400, +/- 600,

053 MHz and

alue shall be

The fst report shall give the interferer .electromagnetic field strength for each frequency offset for each
frequeéncy peak and for the four test-frequencies defined in ISO/IEC TR 18047-6 (866 MH

Hz; 953 MHz), plus the environment conditions and communication parameters. All thes
be recorded according to the example in Table 14.

Table 14 — Parameters that shall be recorded for this measurement

iz; 910 MHz;
e parameters

bst: Interference rejection (Iresecrion)

ounting Material:

bmperature: Humidity:

hg Protocol: Tag Ull:

brward Link

lodulationvindex: % | Data rate: kbps Data coding:

priprand: 0x

T
M
T
T
F
M
C
R

-l inle
H=HHC

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)

8.9.1 Purpose

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

8.9.2 Test procedure

For each tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047-6 (866 MHz;
910 MHz; 922 MHz; 953 MHz), modulate the electromagnetic field strength (i.e. amplitude modulate the field
envelope) at|each frequency step, with an increasing triangle wave modulation rate, until the tag |stops
responding (4ee Figure 4).

the tag can’t respond.

Maximum fade (slew) rate; the tag responds

ETHR identificafon + 9 dB

AE

\\XHZ X Hz x Hz

ETHR identificafjon W \ \
A N

ETHR identificatjon ~ 3dB T
>
Time (s)
= Command == Tag response
Fade ratd (Vim.s)=—— =2 AE.F With: AE : Electomagnetic field variation in V/m
T : Period Time in seconds
F : Frequency in Hz

Figure 4 — Fade rate measurement
Identification fade-rate'measurement procedure:

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

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

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

4) The waveform generator shall be set to send an appropriate command, so 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 Test report
The fest—Teport—shatt—give —for—each—frequency peak —anmd—for—the—four—test—frequencies defined in
ISO/IEC TR 18047-6 (866 MHz;, 910 MHz; 922 MHz; 953 MHz), the Er.qe 1gentification VErsus. frequency, the
envirgnmental conditions, and communication parameters. All these parameters shall be fécorded according
to the]example in Table 15.
Table 15 — Parameters that shall be recorded for this measurement

Test: Maximum identification fade rate (Erade ientification)

Mounting Material:

Temperature: Humidity:

Thg Protocol: Tag Ull:

Fprward Link

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

Cpmmand: 0x

Return Link

Dpta rate: kbps | Data coding:

Test'Results
Frequency Triangle wave modulation frequency Erade Identification
xxx MHz xx Hz xx,xx V/ m.s

8.10 |Maximum write fade rate (Erage write)
8.10.1 Purpose
The gurpose of this test-is to determine the maximum electromagnetic-field fade rate that a tag can tolerate
during writing.
8.10.2 Test procedure
For epch tag frequency peak and for the four test frequencies defined in ISO/IEC TR 18047}6 (866 MHz;
910 MHz;922 MHz; 953 MHZz) madulate the electromagnetic field strength (i.e._amplitude maodulate the field

envelope) at each frequency step, with an increasing triangle wave modulation rate, until the tag stops writing
(see Figure 4).

Write

1

2

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 electromagnetic
field identification threshold and the maximum waveform generator amplitude shall be set to 9 dB

above the tag’s minimum electromagnetic field identification threshold.

3) The tag shall be inserted in the test equipment.
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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 measurgments shall be performed on all tags. Ef.qe wite Value shall be the lowest value of all megsured
electromagnagtic field fade rate E for the individual tags.

8.10.3 Test report

The test report shall give 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), the Erase wite 'VEfsus frequency, the
environmentgl conditions, and communication parameters. All these parameters,shall be recorded according
to the example in Table 16.

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

Test: Maxijmum identification fade rate (Erade write)
Mounting Material:

Temperatute: Humidity:
Tag Protocol: Tag UlI:
Forward Link
Modulation findex: % Data rate: kbps Data coding:
Command: |0x
Return Link
Data rate: Kbps Data coding:
Data Block gize: bytes Data wrote : Ox
Test Results
Frequency Triangle wave modulation frequency Erade write
xxx MHz xx Hz xx,xx V/ m.s

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

9.1 Identificafion electromagnetic field threshold (Eug genssication)-and frequency tolerande

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

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)

Set up all test equipment in an anechoic chamber or some other fully characterized and controlled

location free from interference sources and propnaaation influences such as sian
Trer ey 4 ~

reflections, absorptions, or blockages.
Tests should be run using a known reference antenna attached to the signal source and

Recommended test distance between the tag’s location and the referengglantenna sk
minimum, with 3 m preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre fréquency, using FSK
+50 kHz with waveforms and timings as specified in ISO/IEC48000-7. The signal sd
level shall be adjustable over a 100 dB range in 10 dB steps; with at least 10 dBm av
maximum output.

ificant signal

receiver.
ould be 2 m,
modulation at

urce’s output
hilable as the

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

command sequences and timing.

The generator should be set up so 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 decoderito receive, decode, and send tag responses t
monitoring software so tag responses can be evaluated. Synchronize the decoder V
generator so all protocol timing-can be maintained within correct relationships.

Mount the tag being evaltated on a minimum 20 x20 inch metal sheet reflector for this

D appropriate
vith the code

est, attached

in the mounting configuration specified for the specific tag model being evaluated. Ori¢nt the tag so

its main response (s facing the source signal.

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

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

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

evaluated.

and followed
urce until the

8)
9)

10)

NOTE

Record 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.

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 Etnr identification Value is the greatest

electromagnetic field strength noted out of all measurements.

If one tag is clearly lower in sensitivity than all others—requires more signal before it will respond—it should
be removed from the tests and replaced with another tag.
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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:
Temperature: Humidity:
Tag Protocet: Tagtt
Forward Lihk
Deviation (§Hz): | Data Rate: kbps Data Coding:
Command: Wakeup followed by Collect command
Return Link
Data Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc.+40ppm
xxx MHz xxx MHz xxx MHz
ETHR Identificatlon: XX, XX dBuV/m Erur ions XX, XX dBuV/m ETHR identification: XX, XX dBuV/m
ID: ID: ID;
9.2 Reading electromagnetic field threshold (Etur read) and frequency tolerance
9.2.1 Purpgse

This test detq
tag data, tra
electromagns

9.2.2 Test procedure

Run the tests
signal source
the field to a

For this test,
The specifics

(£20ppm), wih
potentially in

rmines the electromagnetic field threshold level that allows a tag reading. To successfully
nsmit the command correctly, with enough energy available to read the tag. The re
tic field threshold, Ethr read, IS the minimum electromagnetic field that allows tag reading.

at 433,920 MHz, nominal\then at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm). S
s electromagnetic field below the level that allows a tag to respond to a command, then ing
evel where it is possible to read the tag’s ID and memory contents.

Ise user memory or, if this is not available, any other memory that is not the Ull memory.

tion for ISO/AEC 18000-7 tags and readers specifies an operating frequency of 433,92(

opposite directions, the system shall function within +40ppm (approximately 17,4 kHz)

nominal centlle freguency.

read
ading

et the
rease

MHz

ich is approximately +8,7 kHz. Since both the reader and the tag may be shifted by 20ppm and

bf the

For convenience in setting up the signal source, use a low frequency of 433,900 MHz, nominal centre
frequency of 433,920 MHz, and a high frequency of 433,940 MHz for the following tests.

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 so

urce’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)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)

© 0

—

NOTE
be ren

9.2.3

The t¢
envirg

)
)

0) Measure all tags. The Eryr reaq Valtie' is the greatest electromagnetic field strength nd

noved from the tests and replacgd)with another tag.

pst report provides data recorded for the system’s lower, nominal, and upper tolerance limit
nmental conditions and communication parameters according to the example in Table 18.

Use an FSK receiver and decoder to receive, decode, and send tag responses\tp 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 fest, attached

in the mounting configuration specified for the specific tag model being-evaluated. Orig
its main response is facing the source signal.

nt the tag so

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 commland followed

immediately by a Collect With Data command as defined in ISO/IEC 18000-7. Adjy
source until the tag under test responds reliably.

Record the data for the tag when mounted verticallyy then when horizontally polarized.
Repeat steps 6) and 7) after increasing the centre frequency to 433,940 MHz.
Repeat steps 6) and 7) after decreasingthe centre frequency to 433,900 MHz.

measurements.

If one tag is clearly lower insensitivity than all others—requires more signal before it will res

Test report

Table 18 — Parameters recorded for E1yr read measurement

st the signal

ted out of all

ond—it should

5. Record the

T¢

st’Reading electromagnetic field threshold (Etur read) at centre frequency and #40ppm)

Mpuhting Material:
Temperature: Humidity:
Tag Protocol: Tag Ull:
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 Test procedure

Run tests at

signal sourcs

where it is po
For this test,

Writing electr|
1) Set
loca

refle

Test

Recq

minimum, with 3 m preferred.

433,920 MHz, nominal, and at 433,900 MHz (-40ppm) and 433,940 MHz (+40ppm).2AS
’s electromagnetic field below the level that allows a tag to respond to a command (o ‘4
5sible to write the tag’s memory.

Ise user memory or, if this is not available, any other memory that is not the Ulizmemory.
bmagnetic field threshold, Etyr wiite, measurement procedure:

p all test equipment in an anechoic chamber or some other fully/characterized and con
on free from interference sources and propagation influences;.Ysuch as significant
Ctions, absorptions, or blockages.

5 should be run using a known reference antenna attachedp the signal source and receive

mmended test distance between the tag’s locationyand the reference antenna should bg

bt the
level

rolled
signal

2m,

2) Set @ signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulafion at

+50
level
maxi

As a

comimand sequences and timing.

The

3) Use
mon
gene

Hz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s
mum output.

modulator for this signal source;“use a code generator certified to properly generate re

Jenerator should be set.up”so the following conditions exist when modulated:

Symbol LOW s4¢:+50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH=+¥c -50 kHz (433,870 MHz when centred at 433,920 MHz)

an FSK receiver and decoder to receive, decode, and send tag responses to apprg
toring software so tag responses can be evaluated. Synchronize the decoder with the
rator so-all protocol timing can be maintained within correct relationships.

4) Mou

butput

shall be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the

evant

priate
code

hched

nt\thé tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, att

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

its m

ain response is facing the source signal.

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

6) Adjust the signal source for minimum output, then send a Wakeup Header 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.

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

8) 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

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

H EP | A HH o H EH $ ~H ot ! PN P N | 40
envirgmeftarconatttons-anteommurtcaton PATrarTCTCTS AU UTUNTY U TS CAATTTPTC T TAUTCT T O

Table 19 — Parameters recorded for Etyr write measurement

Test: Writing electromagnetic field threshold (Erur wiite) at centre frequency and *40ppm)
Mounting Material:
Temperature: Humidity:
Tog Protocol: Tag Ull:
Fprward Link
Dpviation (kHz): | Data Rate: kbps Data Coding:
Cpmmand: Wakeup followed by Write command
Rpturn Link
Dpta Rate: kbps | Data Coding:
Test Results
Centre Frequency fc — 40ppm fc +40ppm
xxx MHz xxx MHz xxx MHz
E}HR write xx,xx dBuV/m ETHR Write xx,xx dBuV/m ETHR write xx,xx dBuV/in

9.4 |Sensitivity Directivity (Spirectivity)

9.4.1| Purpose

This test determines the tag’s sensitivity to various orientations, such as azimuth and elevation ($ee Figure 5).
This, pf course, is a determinatioh of the directivity of the tag. Determine the directivity under all conditions for
which| the tag is designed. This may include the tag being mounted on a metal surface (p reflector of
20 x 20 inches being representative) or on a non-metallic object, such as a cardboard box or woqden post.

9.4.2| Test procedure

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

Rotate the tag in 15-degree increments. Record the level that is then required for a reliable Wakeup/Collect
command to get reliable responses from the tag at 0, 15, 30, 45, 60, 75, 90, 105, 120, 135, 150, 165, 180, 195,
210, 225, 240, 255, 270, 285, 300, 315, 330, and 345 degrees. However, if the tag is mounted on a metal
plate, only 0-90 and 315-345 degree levels need to be taken.
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Sensitivity Di
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Figure 5 — Azimuth and elevation pattern

ectivity, Spirectiviy, Measurement procedure:

p all test equipment in an anechoic chambef<or some other fully characterized and con
on free from interference sources and_propagation influences, such as significant

any reflections will distort the pattern measurement.

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

rolled
signal

ctions, absorptions, or blockages. This iscparticularly important when measuring tag pdtterns

mmended test distance between the tag’s location and the reference antenna should bg 2 m,
minimum, with 3 m preferred.

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulafion at

+50
level
maxi

Use
mod

Hz with waveforms’ and timings as specified in ISO/IEC 18000-7. The signal source’s

mum output,

@ code-generator certified to properly generate relevant command sequences and timing
ilator for this signal source.

butput

shall be adjustable over a 100 dB range in 10 dB steps, with at least 10 dBm available as the

as a

The

enerator snould be set up so the Tollowing conditions exIst when modulated:

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

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

Mount the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test, attached
in the mounting configuration specified for the specific tag model being evaluated. Orient the tag so
its main response is facing the source signal. If mounted on a metal sheet, only £90 degrees from

zZero

reference between tag and reader needs to be evaluated.

© ISO/IEC 2007 — All rights reserved


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

5

6

7

8

ISO/IEC 18046-3:2007(E)

) 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 comm

and followed

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

tag under test responds reliably.

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

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

NOTE|
345 d¢

—

9.4.3

The tegst report gives for each angle the Spjcivity Values and-curves (E versus azimuth and E ver

plus 3
the e

[0) Measure all tags. The Spirdivity Value is the greatest electromagnetic field strength no

60,7590 105_120_135_150_165_18Q0_195_210_225_24Q0_255_270_285_300_315
degrees, while elevation remains at 0 degrees.

330, and 345

A metal mounting plate has been used to mount the tag, measurements can be restricted to §—90 then 270-

grees, since radiation between 105-255 degrees will be blocked by the metal mounting sufrface.

) Repeat steps 6) and 7), rotating the elevation by 15 degrees until data hlas'been taken
45, 60, 75, 90, while azimuth remains at 0 degrees.

measurements.

Test report

Il environmental conditions and communication parameters. Record all these parameterg
ample in Table 20.

Table 20 — Parameters tecorded for Spjrectiviy measurement

for 0, 15, 30,

ted out of all

bus elevation),
according to

pst: Sensitivity directivity (Sopirectivity)

ounting Material:

bmperature: Humidity:

hg Protocol: Tag Ull:

brward Link

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

olzmiddl=|d

pmmand: 0x

Return Link

pta Rate: kbps | Data Coding:

Test Results

vs. Azimuth -15°: -30°: -45°; -60°: -75°: -9

vs. Azimuth 15°: 30°: 45°; 60°: 75°: 9(0°:

vs. Elevation 15°: 30°: 45°; 60°: 75°: 9(0°:

Sbirectivity Versus Azimuth curve: Shirectivityy Versus Elevation curve:
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9.5 Interference rejection (lrejection)

9.5.1

Purpose

This test determines the interference rejection ability of the tag.

9.5.2 Test procedure

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

A second, un
the level is i
considered th
2" adjacent ¢

9.5.2.1

1)

38

Un
Set
loca
refle

Test
ante

Recq

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

othe

modulated signal source at 433,920 MHz is set to a level 20 dB below the Etyg reaq lEVE!
hcreased until the tag no longer responds to the Wake Up plus Collect commandsy T
e tag’s On Channel Irgjection l€vel. This is repeated for the 1 adjacent channel (£250’kH3
hannel (£500 kHz).

modulated interference rejection:

p all test equipment in an anechoic chamber or some other fully characterized and con
on free from interference sources and propagation influences;/such as significant
Ctions, absorptions, or blockages.

na also connected to a receiver.

mmended test distance between the tag’'s locatioh ‘and the source antennas should be

by at least one wavelength to reduce interactions between them.

then
his is
) and

rolled
signal

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

2m,
each

Set a signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK modulafion at

+50
level

Use
mod

The

Use
mon
gene

Hz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s
shall be adjustable to the Etpr reaqd l€VEI1 plus 3 dB.

@ code generator certified to_properly generate relevant command sequences and timing
ilator for this signal source,

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

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

an FSK réceiver and decoder to receive, decode, and send tag responses to apprg
toring saftware so tag responses can be evaluated. Synchronize the decoder with the
rator-§6-all protocol timing can be maintained within correct relationships.

butput

as a

priate
code

Mou

nt the tag being evaluated on a minimum 20 x 20 inch metal sheet reflector for this test att

hched

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

its m

ain 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 Collect command as defined in ISO/IEC 18000-7. Adjust the signal source until the
tag under test responds reliably (Etyr read), then increase the signal by 3 dB.

Adjust the second unmodulated signal source to 433,920 MHz. Set the level to 20 dB below the Eryr
Read lE€VEl Set in step 6.
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8)
Collect commands from the 1% generator. This is considered the tag’s Co-Channel
Record this value in Table 21 below.

9)
level to 20 dB below the Etpr read l€VEI SEL N Step 6.

Adjust the second generator to the level at which the tag no longer responds to the Wake Up plus

IRejection level.

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

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

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

1 250 kH= (/1’2’2 6870\
| = “HE—4 -

level to 20 dB below the Etpr reaq l€VEl Set in step 6.

—

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

—

level to 20 dB below the Etpr read l€VEI SEL N StEp 6.

—

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

—

level to 20 dB below the Etpr read l€VEI SEL in StEp/6!

—

|6) Adjust the second generator to the level at\which the tag no longer responds to the V
Collect commands from the 1° generatoro This is considered the tag’s lower 2 Adja
Irejection I€VEl. Record this value in Table 21 below.

2  Modulated interference rejection:
Set up all test equipment ‘ii-an anechoic chamber or some other fully characterized 4
location free from interference sources and propagation influences, such as sign
reflections, absorptions,-or blockages.

Tests should be~fun using two identical reference antennas attached to two signal sour
antenna also(cannected to a receiver.

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

IHz). Set the

Vake Up plus
cent Channel

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

Vake Up plus
cent Channel

5) Adjust the second unmodulated signal source t0433,920 MHz — 500 kHz (433,470 NIHz). Set the

Vake Up plus
cent Channel

nd controlled
ificant signal

ces, with one

ould be 2 m,
bd from each

Set signal source 1 to transmit FSK with a 433,920 MHz centre frequency. using FSK

modulation at

150 kHz with waveforms and timings as specified in ISO/IEC 18000-7. The signal source’s output

level shall be adjustable to the Etpr read lEVel plus 3 dB.

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

modulator for this signal source.

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

Symbol LOW = fc +50 kHz (433,970 MHz when centred at 433,920 MHz)
Symbol HIGH = fc -50 kHz (433,870 MHz when centred at 433,920 MHz)
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3) Use an FSK receiver and decoder to receive, decode, and send tag responses to appropriate
monitoring software so tag responses can be evaluated. Synchronize the decoder with the code

gene

rator 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 m

ain response is facing the source signal.

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

6) Adju
imm
tag U

7) Adju
ReadI

8) Adju

Colle
Recq

9) Adju
to 20

10) Adju
Colle

IRejec

11) Adju
to 20

12) Adju
Colle

IRejec

13) Adju
to 20

14) Adju
Colle

IRejec

15) Adju
to 20

si—the—signalsource—for—minimum—output—then—send—a—\Aakeup—Header—command—fol
pdiately by a Collect command as defined in ISO/IEC 18000-7. Adjust the signal source’un
nder test responds reliably (Ethr read), then increase the signal by 3 dB.

5t the second modulated signal source to 433,920 MHz. Set the level to 20 dB below the
bvel set in step 6.

ct commands from the 1% generator. This is considered the tag’s(Go-Channel IRejection
rd this value in Table 21 below.

5t the second modulated signal source to 433,920 MHz + 250°kHz (434,170 MHZz). Set theg
dB below the Etxr read l€Vel set in step 6.

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

5t the second modulated signal source to 433,920 MHz — 250 kHz (433,670 MHZz). Set theg
dB below the Etyr read l€Vel set in step 6.

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

5t the second modulated(signal source to 433,920 MHz + 500 kHz (434,420 MHz). Set theg
dB below the Etxr read l€Vel set in step 6.

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

5t the seeond modulated signal source to 433,920 MHz — 500 kHz (433,470 MHz). Set the
dB below the Etxr read l€Vel set in step 6.

owed
til the

Etir

5t the second generator to the level at which the tag no longer responds-to the Wake Up plus

level.

level

5t the second generator to the level at which the tag-fio longer responds to the Wake Up plus

annel

level

b plus
annel

level

b plus
annel

level

16) 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 2 Adjacent Channel
Irejection 1€VEI. Record this value in Table 21 below.

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

done.

9.5.3 Test report

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

Test: Interference rejection (Iresection)

M

ounting Material:

Temperature: Humidity:

Tag Protocol: Tag Ull:

Forward Link

M

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

Command: 0x

Return Link

Data Rate: kbps | Data Coding:

Test Results

5

ferferer Frequency Offset | oHz | 250khz | -250kHz | 500 kHz

-500 kHz

[V Interference Rejection

bdulated Interference Rejection

9.6

9.6.1

Maximum operating electromagnetic field (E,.x)

Purpose

This tpst determines the maximum electromagnetic field (Eya.x) that still allows tag identification.

9.6.2

Test procedure

Run the tests at 433,920 MHz, nominal. First, setithe signal source’s electromagnetic field t¢ a level that
allowg a tag to respond to a command in order tot¢onfirm that it operates correctly. The signal

be rai
test s

sed to a level where the tag ceases to respond to commands or to the full signal level avai
purce, whichever comes first.

Maximum electromagnetic field, E.,.x, measurement procedure:

1

reflections, absorptions, or blockages.
Tests should be.run using a known reference antenna attached to the signal source and

Recommeénded test distance between the tag’s location and the source antenna sh
maximum, with 1 m preferred.

Setja signal source to transmit FSK with a 433,920 MHz centre frequency, using FSK

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

evel will then
able from the

) Set up all test equipment(in an anechoic chamber or some other fully characterized gnd controlled
location free from intersference sources and propagation influences, such as sigrificant signal

receiver.
ould be 2 m,
modulation at

urce’s output
ailable as the

signal source

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.

© ISO/IEC 2007 — All rights reserved
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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)

2) 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.

3) 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
4) Alter]
plate

5) Adju
imm
tag |

6) Adju
imm
7) If the
level

mou
8) Meas
to ce

NOTE If
respond—it sh

2in rashonse-isfacina-the-saurce-sianal
H- PR s—a6Hg+h LH g

hatively, depending on expected tag usage, the tag can be placed on a non-metallic;mo

5t the signal source for minimum output, then send a Wakeup Header ¢dmmand fol
bdiately by a Collect command as defined in ISO/IEC 18000-7. Adjust the-signal source ur
nder test responds reliably.

5t the signal source level for maximum output, then send a Wakeup’ Header command fol
pdiately by a Collect command as defined in ISO/IEC 18000-7.

tag responds, record this level as E, .4 for the tag. If the tag does not respond, lower the g
until the tag begins to respond once again, and record-this level as E . Test with th
hted vertically, then when horizontally polarized.

ure all tags. The E, ., value is the lowest electromagnetic field strength noted that causes t
ase to respond properly out of all measurements-made during these tests.

bne tag is clearly lower in overload capacitysthan all others—requires less signal before it cea
buld be removed from the tests and replaced\with another tag.

9.6.3 Test report

The test report provides data recorded’ for the tags. Also record the environmental conditions

communicatiq

n parameters. Record allkparameters according to the example in Table 22.

Table.22 — Parameters recorded for E,.x measurement

inting

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

owed
til the

owed

ource
e tag

e tag

ses to

and

Test: Maximum electromagnetic field (Emax) at centre frequency

Mounting Material:

Temperaturg: Humidity:

Tag Protocgl: Tag Ull:

Forward Link

Deviation (KHZ): ! Data Rate- kbps Data Caoding-
Command: Wakeup followed by Collect command

Return Link

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

Expose each tag to an increasing electromagnetic field strength beyond the normally expected operating
conditions, then attempt to read the tag with levels reset to a normal level between Etyg read @Nd Enax- When

the tg
signa

Emax E
Survi

1

g ceases to respond to normal signal levels, it indicates that it has not survived the last U

level. The survival electromagnetic field (Esyviva) is the level of extreme electromagnhet

chieved before tag destruction.

al electromagnetic field, Esynivai, measurement procedure:

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

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

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

Recommended test distance between the.tag’s location and the source antenna sh

sed overload
c field above

nd controlled

ificant signal

psure levels,

to the signal

ould 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 FSKywith a 433,920 MHz centre frequency, using FSK
150 kHz with waveforms and timings as specified in ISO/IEC 18000-7. Adjust the si
output below E, .« but well above Etyrreag- It can be the same or a separate signal so
high-power EMF generator being used to try to overload the tag.

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

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

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 t

modulation at
jnal source’s
lrce from the

d timing as a

D appropriate
vith the code

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

4)

5)

6)

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 be placed on a non-metallic mounting

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

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

evaluated.

and followed

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

tag under test responds reliably.
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