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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 act|V|ty ISO and IEC
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when the required support cannot be obtained for the publication of an International Stan
repeated efforts;

when the subject is still under technical development or where for any other reason there i
ut not immediate possibility of an agreement on an'International Standard;
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published as an International Standard (“state of the art”, for example).
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Introduction

This Technical Report describes requirements for improving the interoperability of proximity cards systems
compliant with ISO/IEC 14443. It consists of test functionality based on the ISO/IEC 14443 series and the
ISO/IEC 10373-6 test methods standards that may optionally be included in proximity devices in order to
improve testability as defined in Annex B. A number of practical tests are then defined.

The [contents of this Technical Report may be incorporated into the Revision of ISO/IEC\1p373-6, and
subsequently may be withdrawn after the publication of ISO/IEC 10373-6 (Revision), expected-in 2009.

© ISO/IEC 2007 — All rights reserved vii
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TECHNICAL REPORT ISO/IEC TR 291

23:2007(E)

Identification Cards — Proximity Cards — Requirements for the
enhancement of interoperability

1

This
Prox
in ag

Conf
ISO/

2

The
refern
docy

ISO/

ISO/
Part

ISO/
Part

ISO/
Part

ISO/
Part

3

Scope
Technical Report defines a series of requirement and tests used to enhance thelinterg
mity cards (PICC) and Proximity coupling devices (PCD) defined in the ISO/IEC #4443 serie
cordance with ISO/IEC 10373-6.

lormance to this Technical Report should increase the chance that the PICCs and PCDs deg
EC 14443 series of standards will be interoperable.

Normative references
ences, only the edition cited applies. For undated <teferences, the latest edition of thg
ment (including any amendments) applies.

EC 10373-6:2001, Identification cards — Testimiethods — Part 6: Proximity cards

EC 14443-1:2000, Identification cards —‘Contactless integrated circuit(s) cards — Proxin
1: Physical characteristics

EC 14443-2:2001, Identification cards — Contactless integrated circuit(s) cards — Proxini
2: Radio frequency power and signal interface

EC 14443-3:2001, Identification cards — Contactless integrated circuit(s) cards —Proxini
3. Initialization and anticollision

EC 14443-4:2001( Identification cards — Contactless integrated circuit(s) cards — Proxini
4: Transmission\pfotocol

Terms:and definitions

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

following referenced documents are indispensable forthe application of this document.

perability of
s and tested

igned to the

For dated

referenced

ity cards —

ity cards —

ity cards —

ity cards —

31

base standard

ISO/

3.2
test

IEC 14443, the standard to which the tests refer

method

method for testing the characteristics of PICCs and PCDs for the purpose of assessing their conformance with
International Standards
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4 Symbols (and abbreviated terms)

For the purposes of this document, the following abbreviations apply:

ATS
DUT
EGT
EOF

etu

Answer to select
Device under test
Extra guard time
End of frame

Elementary time unit

fc
FDT
fs
Hrmax
Himin
PCD
PICC
PPS
RATS
SOF

5 Gener

Tests descri

5.1 Test

A proximity
test apparat

Annex A deflr‘

is required i
been stand{
consistent m

Unless othe
ISO/IEC 144

511 Test

Carrier frequency (13,56MHz)

Frame delay time

Sub-carrier frequency

Maximum field strength of the PCD antenna field
Minimum field strength of the PCD antenna field
Proximity coupling device

Proximity integrated circuit card

Protocol and parameter selection

Request for answer to select

Start of frame

al Test Requirements and Conditions

bed in this technical report may be performedin any sequence.

Environment

tard system consists of a PCD and’a minimum of one PICC. In order to test either a PCD or §
s is required in order to fulfill'the functionality of the other component.

nes reference test apparatus in order to undertake testing of a proximity device. A reference

order to test a PICC A reference PICC is required to test a PCD. These reference devices
rdized such that call“Macilities undertaking the testing defined in this standard can do so
anner.

[wise specified, the tests in this technical report shall be applied to PICCs and PCDs defin
43.

setup

PICC,

PCD
have
in a

ed in

All cables used to connect apparatus in the test setup should be kept as short as possible, for certain critical
cables see the appropriate clause. No metallic objects (or electronic equipment) may be placed within a 30 cm
radius of the test setup wherever fields might be affected. Other electromagnetic sources including PCDs, that
could influence the test results, shall not be present.

5.1.2 PICC test apparatus

The PICC test apparatus shall be as defined in ISO/IEC 10373-6 with additional functionality as required by
further clauses of this document.

© ISO/IEC 2007 — All rights reserved
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5.1.3 PCD test apparatus

The PCD test apparatus shall be as defined in ISO/IEC 10373-6 with additional functionality as required by
further clauses of this document.

5.2 Nominal Environment

Unless otherwise specified, to ensure consistent conditions, tests shall be performed within the following
nominal environment:

Fabtet—NomimatEnviromment

Parameter Value

Temperature Nominal Temperature of
23°C+3°C(73°F+5°R)

Relative humidity 40 % to 60 %

5.3 | Definition of PCD Measurement reference point
All tgsts shall be done over a certain set of points within the manufacturer's defined conformity voliime.

The PCD manufacturer shall define a Reference Point as the (0,0,0) point for the X,Y,Z axis and jplane where
the gptimal position on the surface of the PCD for contactless operation is located. When perfornjing tests, all
posifion references given shall be relative to the Referenee Point.
X and Y locations shall be in the same plane as the.face of the PCD on which the optimal positign is located.
Height Z shall be calculated perpendicular to the facé of the PCD on which the optimal position is |ocated such
that:

For height Z = 0 mm: The DUT antenna shall be placed in contact with the Reference Point.

FFor height Z = n mm: The DUT antenna shall be placed exactly n mm along the main axis.

6 PCD Power Transfer

6.1 | PCD Operating Field Strength

The |purpose of/this test is to check if the PCD meets the field strength requirements, within its defined
confprmity volume.

6.1.1 .<Test Description

The field strength measured under loaded conditions, with the reference PICC, shall be between Hn, pcp and
Hmax, pcp recorded for all measurement positions defined within the defined conformity volume.

The measurement device used for this test shall be the Reference PICC for field and power measurements
defined in ISO/IEC 10373-6:2001, Annex D.

Perform the following steps for Hpin, pco:

1) Adjust the resonance frequency of the Reference PICC to 13,56 MHz as described in
ISO/IEC 10373-6:2001/Amd.2:2003.

2) Put the Reference PICC into the Test PCD assembly.

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

ust the resistor R2 to obtain 3 V (dc) at field strength of Hn pco.

4) Put the Reference PICC into the measurement positions within the PCD conformity volume.

5) For all measurement positions within the PCD conformity volume, the dc voltage at R2 shall be

gre
Perform the

1) Adj

ater or equalto 3 V.

following steps for Hpaxpcp:

ust the resonance frequency of the Reference PICC to 19MHz as described in
ISO/IEC 10373-6:2001/Amd.2:2003.

2) Put
3) Adj
4) Fon
tha
'Optionally p
1) Adj
ISQ
2) Put
3) Adj
4) Put
5) For
be
6.1.2 Con

the Reference PICC into the Test PCD assembly.
ust the resistor R2 to obtain 3 V (dc) at field strength of Hyax pcp-

all measurement positions within the PCD conformity volume, the dc voltagecat R2 shall be
h3V.

erform the following steps for Hpin, pcp to meet 'Class 1' PICC requirements.

ust the resonance frequency of the Reference PICC to.\13,56 MHz as describe
/IEC 10373-6:2001/Amd.2:2003.

the Reference PICC into the Test PCD assembly.

ust the resistor R2 to obtain 6 V (dc) at field strengthyof/Hpin, pcp-

all measurement positions within the PCB\Class 1 conformity volume, the dc voltage at R2
jreater or equal to 6V.

Jitions

Temperature range: As per the manufacturers specification.

6.1.3 Test

The test rep
and the date

6.2 Reso

No requirem

report

ort shall include"the number of passed tests versus the total number of tests, a test descri
of the tests,

hant Frequency of PICC (informal only)

ent/for the resonant frequency of the PICC is currently specified in ISO/IEC 14443.

less

the Reference PICC into the measurement positions within the PCD Class 1conformity volume.

shall

ption

If this test is performed test procedures as defined in ISO/IEC 10373-6:2001/Amd.2:2003, clause 7.3, should

be used.

7 PCD Communication Signal Interface

7.1 Purpose

The PCD modulates the carrier signal used to power the PICC within its defined conformance volume to send
data frames. The PICC modulates the carrier signal with a sub-carrier which is used to send responses to the

© ISO/IEC 2007 — All rights reserved
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PCD. If data cannot be reliably transferred, performance will be adversely affected as the error recovery
protocol defined in ISO/IEC 14443-4 resends data packets.

7.2 RF Noise and Signal Distortion (informal only)

No requirement for the RF Noise emitted by the PICC is currently specified in ISO/IEC 14443. When specified,
test methods will be developed and applied.

7.3 Load modulation reception test (Type A and B)

aicanal-chall ba o + ATO) racnaonca to—a-racraoct comoaan ac dafinad

The laad cinitobhina $ o
TOTC— Sy itC g —Sigrar—otiaT oC—a COmT T o7 S oo ponsCto—aTCquC oo artGy

stang@lards.

7.3.1

Test Description

as—defired; in the base

The jpurpose of this test is to determine if the PCD is able to receive and demodulate signals with minimum

load

modulation amplitude. The PCD should provide a trigger signal (e.g. pulse'at beginning or

end of PCD

command) to the load switching signal source (e.g. Arbitrary Waveform Genefator) to send the rgsponse with
requ|red timings.

For this test the Reference PICC defined in Annex A.2 of this standard'shall be used.

For ¢ach field strength value and each resonance frequency perform’ the following steps:

Adjust the resonance frequency of the Refefence PICC to 13,56 MHz as described in

ISO/IEC 10373-6:2001/Amd.2:2003.

Put the Reference PICC into the Test PCD@ssembly.

Adjust the field strength monitored by thie*calibration coil to Hyin, pcp-

Adjust the resistor R2 to obtain 3:¥/(dc) at field strength Hpn, pco-

Adjust the resistor R4 to obtain the required load modulation amplitude for field strength

Put the Reference PICC*to a measurement position within the PCD conformity volume
voltage of 3 V can be obtained.

Verify if the PCD) is able to detect a response with minimum load modulation amplitude
data rate.

Repeatsteps 2 to 7 where the field strength should be increased in steps of 0,5 A/m
maximum generated field strength.

Repfat steps 1 to 8 at Reference PICC resonance frequency of 15 MHz and 19 MHz.

Hmin, PCD-

where a dc

vith required

up to PCDs

7.3.2 Conditions

Temperature range: As per the manufacturer's specification.

7.3.3 Parameters

PCD requirement on load modulation reception as defined in ISO/IEC 14443-2.

Reference PICC resonance frequency: 13,56 MHz, 15 MHz and 19 MHz.

NOTE

Enhanced requirements using resonance frequencies 13,56 MHz and 15 MHz.
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Supported data rates for PCD reception: fc/128, fc/64, fc/32, fc/16.

NOTE A

PCD test command may be used for testing data rates higher than fc/128.

7.3.4 Pass Criteria

The test report shall include the number of passed tests versus the total number of tests, a test description
and the date of the tests.

7.4 Modulation Index and Waveform Test (Types A and B)

7.41 Test
The purpose
measure the
defined in I
by the PCD.

For one mea

1) Ch

COi
For several
1) Adj
ISQ
2) Put
3) Adj
4) Ch
5) Put
ste
Repeat step
742 Con

Description

of this test is to determine the compliance of the PCD regarding waveform shapes..The test
shapes of the modulated field. The Reference PICC for modulation index and waveform te
O/IEC 10373-6:2001 Annex | shall be used. A command with the required data, rate shall be

surement position perform the following step:

pck the waveform shapes are within the specified limits for all data'rates by using the calibr
as pick-up device.

measurement positions within the PCD conformity volume perform the following steps:

ust the resonance frequency of the Reference PICC to
/IEC 10373-6:2001/Amd.2:2003.

the Reference PICC to the measurement paosition within the PCD conformity volume.
ust the resistor R2 to obtain 3 V (dc).
pck if the waveform shapes are within the specified limits for all data rates at current position

the Reference PICC to the aext measurement position within the conformity volume and re
ps 3) to 5).

5 1 to 5 at Reference RICC resonance frequency of 13,56 MHz and 15 MHz.

ditions

Temperaturg: As defined by the manufacturer.

7.4.3 Par

eters

19 MHz as described

shall
5t as
sent

ation

in

peat

Reference PICC resonance frequency: 19 MHz.

NOTE
Supported d
NOTE A

Optional enhanced requirements using resonance frequencies of 13,56 MHz and 15 MHz.

ata rates for PCD: fc/128, fc/64, fc/32, fc/16.

PCD test command may be used for testing data rates higher than fc/128.

7.4.4 Pass Criteria

The test report shall include the number of passed tests versus the total number of tests, a test description
and the number of different samples and the date of the tests.

© ISO/IEC 2007 — All rights reserved


https://iecnorm.com/api/?name=681aba3c248e1ae43d922f77a8fdd496

ISO/IEC TR 29123:2007(E)

8 PCD Framing and timing tests

8.1 Type A Frame Delay Time — PICC to PCD

This test shall check if the PCD can handle a FDT according ISO/IEC 14443-3. For this test the same setup
shall be used as for the load modulation reception test.

8.1.1 Test Description

This test shall check if a PCD frame after a PICC response is not sent before a minimum frame delay time, as

ool ITaYaVil il X W, W, W K Ts) £4 4lo Do £ AT O A£L ATO 4t Do laall pu | I\f\f Th
Spegmea M ToO =G TaFo-u, arterme T ot nas—sent~rQ—Arter-ArQme T Co—snan—Ssenaan—7—g rame. e

detalled test procedure is not further specified herein.

8.1.3 Conditions

Temperature: As per the manufacturer's specification.
8.1.3 Parameters

Position (Field strength): Hmin pcp-

Datg rate: fc/128.

8.1.4 Pass Criteria

The [test report shall include the number of passed tests versus the total number of tests, a test description
and the date of the tests.

8.1.3 Remarks

This|test should be performed for all commiands, even during the protocol test.

8.2 | Type A Frame Delay Time ~PCD to PICC

This|test shall check if the PCD,’can handle a FDT according ISO/IEC 14443-3. For this test the|same setup
shalll be used as for the load'modulation reception test.

8.2.1 Test Description

This|test shall check if the PCD is able to receive a PICC response within the FDT limits. The detailed test
procedure is ot further specified herein.

8.2.2 (Conditions

Temperature: As per the manufacturer's specification.

8.2.3 Parameters

Position (Field strength): Hin, pco-
Data rate: fc/128

8.2.4 Pass Criteria

The test report shall include the number of passed tests versus the total number of tests, a test description
and the number of different samples and the date of the tests.
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8.3 Type B PCD Bit Boundaries

8.3.1 Test Description

The purpose of this test is to check whether or not the PCD meets the bit boundary requirements according to
ISO/IEC 14443-3. The detailed test procedure is not further specified herein.

8.3.2 Conditions

Temperature: As per the manufacturer's specification.

8.3.3 ParaLneters

Position (Fidld strength): Hpin, pco-

Supported dpta rates for PCD: fc/128, fc/64, fc/32, fc/16.
8.3.4 Pasg Criteria

The test report shall include the number of passed tests versus the total number-of tests, a test description
and the numpber of different samples and the date of the tests.

8.4 Type|B PCD Start-of-Frame & End-of-Frame-Timing (SOF & EOF) (Type B only)

8.4.1 Test|Description

The purposeg of this test is to check whether or not the PCB meets SOF & EOF requirements according to
ISO/IEC 14443-3. The detailed test procedure is not further specified herein.

8.4.2 Condglitions

Temperature: As per the manufacturer's specification.
8.4.3 Parameters

Position (Figld strength): Hin pco-

Supported dpta rates for PCD:\fel/128, fc/64, fc/32, fc/16.

8.4.4 Pass Criteria

The test report shall“include the number of passed tests versus the total number of tests, a test description
and the numbef, ofdifferent samples and the date of the tests.

8.5 Type B Extra Guard Time (EGT) PCD to PICC

8.5.1 Test Description

The purpose of this test is to check that the PCD meets the EGT requirements according to ISO/IEC 14443-3.
The detailed test procedure is not further specified herein.

8.5.2 Conditions

Temperature: As per the manufacturer's specification.
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8.5.3 Parameters

Position (Field strength): Hmin pco.

Supported data rate for PCD: fc/128, fc/64, fc/32, fc/16.

8.5.4 Pass Criteria

23:2007(E)

The test report shall include the number of passed tests versus the total number of tests, a test description
and the number of different samples and the date of the tests.

8.6

8.6.1
The

The
proc

8.6.2

Tem

8.6.3

Posi

Type B Extra Guard Time (EGT) PICC to PCD

Test Description
purpose of this test is to check that the PCD can handle the EGT timings according to 1ISO/I

reference PICC shall send ATQB with minimum as well as with maximuni EGT. The
bdure is not further specified herein.

Conditions
perature: As per the manufacturer's specification

Parameters

ion (Field strength): Hpin, pco-

Supported data rate for PCD: fc/128, fc/64, fc/32, fcl16.

8.6.4

The
and

8.7

8.7.1
The

ISO/
max

8.7.2

Pass Criteria

test report shall include the numberiof passed tests versus the total number of tests, a tes|
he number of different samples:and the date of the tests.

Timing before PICC Type B Start-of-Frame (TR0 & TR1)

Test Description
purpose of this-test is to check that the PCD can handle the TRO and TR1 timings

EC 14443-35The Reference PICC shall send ATQB with minimum TRO and TR1 as
mum TROand TR1. The detailed test procedure is not further specified herein.

Conditions

EC 14443-3.
Hetailed test

t description

hccording to
vell as with

Tem

perature: As per the manufacturer's specification.

8.7.3 Parameters

Table 2 — TR tolerance

Test case TRO TR1
1 TRO min TR1 min
2 TRO max TR1 max

Supported data rate for PCD: fc/128, fc/64, fc/32, fc/16.
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8.7.4 Pass Criteria

The test report shall include the number of passed tests versus the total number of tests, a test description
and the date of the tests.

8.8 Timing before PCD Type B Start-of-Frame (TR2)

8.8.1 Test

Description

This test shall check if a PCD frame is not sent before a minimum time TR2 after the PICC has sent ATQB.

After ATQB

he-PCD shallsend-an-ACframe—The-detailed-test prnr\ndnro is not further cpor\ifinr{ herein-

The refereng

8.8.2 Con

e PICC shall send ATQB with parameters b3 and b2 as defined in the base standard.

Hitions

Temperature: As per the manufacturer's specification.

8.8.3 Parameters

Supported d

ata rate for PCD: fe/128, fcl64, fc/32, fc/16.

8.8.4 Pasg Criteria

The test rep
and the dats

9 Proto«

9.1 Purps

These tests
layers. All tg

All tests sh
conformity v

All tests sha
9.2 Type

9.21 Test

ort shall include the number of passed tests versuscsthe total number of tests, a test descri
of the tests.

tol Activation

pSe

provide a basic set of tests tosbe performed to check compliance to ISO/IEC 14443 pro
Sts are based on and shall be evaluated according to the currently available standards.

pll be performed with ‘one specific field strength between H.i, pco and Humax pcp Within
blume of the PCD if nat further specified.

| be performed at-nominal temperature if not further specified.
A Activation - Handling of Collisions

Description

ption

tocol

the

The purpose of this test is to check the correct behavior on collisions as defined in ISO/IEC 14443-3. The
tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, subclauses H.2.3 and H.2.4 should be used. The

detailed test

procedure is not further specified herein.

9.2.2 Pass Criteria

The test report shall state whether the response was according to ISO/IEC 14443-3 respectively to

ISO/IEC 10373-6:2001/Amd.3:2006

or not. Additionally possible proprietary paths

specified

in

ISO/IEC 14443-3:2001, 6.4.1, shall not negatively affect the report. The report shall include the number of
samples tested and the date.

10
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9.3 Type A Activation - Handling of RATS (including frame size selection)

9.3.1 Test Description
The purpose of this test is to check the correct behavior of RATS and the handling of ATS as defined in

ISO/IEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.5 and H.2.7, should be used.
The detailed test procedure is not further specified herein.

9.3.2 Pass Criteria

The Hest—report—shallstate—whether—theresponsse as—according—to1SOUEC 3 espectively to
ISO/JEC 10373-6:2001/Amd.3:2006 or not. The report shall include the number of samples‘tegted and the
date

9.4 | Type A Activation - Handling of PPS

9.4.1 Test Description
The |purpose of this test is to check the correct behavior on handling,a PPS response a$ defined in

ISO/JEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd<3:2006, H.2.6, should bg¢ used. The
detalled test procedure is not further specified herein.

9.4.2 Pass Criteria
The |test report shall state whether the response was,~according to ISO/IEC 14443-4 regpectively to

ISO/JEC 10373-6:2001/Amd.3:2006, or not. The reportshall include the number of samples tegted and the
date

9.5 | Type A Activation - Handling of CID during Activation

9.5.1 Test Description
The |purpose of this test is to check-the correct behavior on handling CID during activation as defined in

ISO/JEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.9, should b¢ used. The
detalled test procedure is not further specified herein.

9.5.2 Pass Criteria
The | test report shall’ state whether the response was according to ISO/IEC 14443-4 regpectively to

ISO/JEC 10373-6:2001/Amd.3:2006, or not. The report shall include the number of samples tegted and the
date

9.6 | Type B Activation - Frame Size Selection

9.6.1 Test Description

The purpose of this test is to check the correct behavior of the frame size selection mechanism as defined in
ISO/IEC 14443-3. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.7, should be used.

9.6.2 Pass Criteria

The test report shall state whether the response was according to the scenario defined in
ISO/IEC 10373-6:2001/Amd.3:2006. The report shall include the number of samples tested and the date.
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9.7 Type B Activation - Bit Rate Selection

9.7.1 Test Description

The purpose of this test is to check the correct behavior of the bit rate selection mechanism as defined in
ISO/IEC 14443-3:2001/Amd.1:2005. The tests specified in ISO/IEC 10373-6:2001/Amd.5:2007 should be
used.

9.7.2 Pass Criteria

The test rep = i i :
respectively ISO/IEC 10373 6: 2001/Amd 5 2007 The report shaII mclude the number of samples tested and
the date.

9.8 Type|B Activation - Handling of CID during Activation

9.8.1 Test|Description

The purposé¢ of this test is to check the correct behavior on handling CID during activation as defined in
ISO/IEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2:9-should be used.

9.8.2 Pasg Criteria
The test rgport shall state whether the response was according”to ISO/IEC 14443-4 respectively to

ISO/IEC 10373-6:2001/Amd.3:2006 or not. The report shall include the number of samples tested and the
date.

9.9 Handling of the Polling Loop (Type A and B)

9.9.1 Test|Description

The purposé¢ of this test is to check the correct behavior during polling for Type A and Type B PIC(s as
defined in I$O/IEC 14443-3. The test specified in ISO/IEC 10373-6/Amd.3:2006, H.4.1, should be used| The
detailed test|procedure is not further specified herein.

9.9.2 Pasg Criteria

The test rgport shall state-'whether the response was according to ISO/IEC 14443-3 respectively to
ISO/IEC 10373-6/Amd.3:2006”or not. The report shall include the number of samples tested, the date df the
tests and the used command set.

9.10 Data Exchange Protocol Tests - Error Detection and Recovery

ing to
ISO/IEC 14443-4. These tests specified in ISO/IEC 10373-6 cover standard communrcatron bIocks blocks
where the PCD uses chaining and blocks where the PICC uses chaining.

The PICC chaining tests could be performed without knowing dedicated command behavior on the device
under test. Any command could be divided into two parts e.g. the response to a READ BINARY could be sent
in two chained packets.

The PCD chaining is harder to achieve. If the higher layer functionality is not known in detail or a chaining
command is not used in the application these tests could not be performed. Therefore it should be optional.
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9.10.1 Test Description

The purpose of this test is to check the behavior of the PCD when transmission errors occur as defined in
ISO/IEC 14443-4. The test specified in ISO/IEC 10373-6/Amd.3:2006, H.4.3, should be used. The detailed
test procedure is not further specified herein.

9.10.2 Pass Criteria

The test report shall state whether the response was according to ISO/IEC 14443-4 respectively to
ISO/IEC 10373-6/Amd.3:2006 or not. The report shall include the number of samples tested, the date of the
tests and the used command set.

9.11 Data Exchange Protocol Tests - Request for Waiting Time Extension

9.11{1 Test Description

The jpurpose of this test is to check the behavior of the PCD when the PICC use,a request for|waiting time
extension as defined in ISO/IEC 14443-4. The test specified in ISO/IEC 10373-6/Amd.3:2006, H.4.2, should
be uged. The detailed test procedure is not further specified herein.

9.11{2 Pass Criteria

The| test report shall state whether the response was” according to ISO/IEC 14443-4 and
ISO/JEC 10373-6/Amd.3:2006 or not. The report shall includethe number of samples tested, the date of the
testg and the used command set.

© ISO/IEC 2007 — Al rights reserved 13
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Annex A

(informative)

Definition of the Test Apparatus

A.1 Definition of the Reference PCD

TF2 understands the need and has accepted the task and will ask for contributions.

A.2 Definlition of the Reference PICC for load modulation reception test

A.2.1 General

The signal gt pin ‘load switching signal 847 kHz' shall have a value between 0 and 4 V for stable switchipg of

the recommended transistor N1.

D3 D4

Ll ke e
NI

03:: DZZ R1 RZJ@/

J1

R3
3 CMF1 ’7ﬁ
Rmod
1 B

N1

R4

CMF2 1 <
! logd switching
signal 847kHz

Figure A.1 — Reference PICC

L
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Table A.1 — Reference PICC

Component Value Comment

L As defined in 10373-6

R1 4,3 kQ Fixed load during resonant
frequency adjustment

R2 Adjustable, 0 — 5 kQ Static loading adjustment

R3 10 kQ

R4 47 kO

R5 Optional Termination resistor for\signal
source

Rindd Adjustable, 0 — 5 kQ Load modulatiorpadjustmnient

C1 Stray capacitance < 5pF

Cc2 5 - 30pF Resonant frequency adjustment

C3 27 pF

C4 1nF

D1|D2, D3, D4 Recommended: BAR43

Dz Recommended: BZX84, 10 V

N1 N-MOS FET, 10pF max. output edpacitance

to ground
Recommended: BSS83

CMF1, CMF2 ZJYS81R5-2P50 (TDK) Linear transformer specifjied for

13,56MHz

© ISO/IEC 2007 — All rights reserved 15
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Annex B
(informative)

Test Tables

B.1 PICC

B.1.1 Typl A and B

Table B.1 — Physical characteristics

Parameter ISO Reference Test method (*l%f:arencellnfc
Dimensions 14443-1, 4.2 ISO/IEC 7810
Antenna zone 14443-1, A1.1 10373-6 AM 4, 3.1.2 Additional test far

Class 1

Table B.2 — Additional physical characteristics

Parameter ISO Reference Q‘o& method Referencel/lnfa
Alternating magnetic field 14443-1,4.3.5 10373-6 AM4, 5.1

Table B.3 — CLASS 1 ;Additional test - Physical layer

Parameter IQ@E\eference Test method H[A/m]
Maximun loading effect Hg, Hp 14443-1, A.1.2 10373-6 AM4, 7.4 1.5

Table B.4 — Physical layer

Paramqter ISO\@ét}erence Test method | Sideband H [A/m] Reference/Inffo
Load modllllation 14443-2,8.2.2 10373-6, 7 fc + f, 1.5, 2,2.5...7.5 | Value as specified
amplitude fc-f in 14443-2,8.2.2

Table B.5 — Physical layer - Informative

Parameter ISO Reference Test method Reference/lnfo
Resonant frequency 10373-6 AM2, 7.3

16 © ISO/IEC 2007 — Al rights reserved
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Table B.6 — Protocol layer

Parameter ISO Reference Test method Scenario H[A/m]
Reaction to ISO/IEC14443-4 14443-4,7 10373-6 AM1, G.5.2 32to 52 1.5
Scenarios
Handling of PICC error detection 14443-4,7 10373-6 AM1, G.5.3 53 to 57 1.5
PICC reaction on CID 14443-4,71.1.2 | 10373-6 AM1, G.5.4 58 to 62 1.5
PICC reaction on NAD 14443-4,7.1.1.3 | 10373-6 AM1, G.5.5 63 to 65 1.5
Generating the 1/O character timing 10373-6 AM1_G15 1.5
in reception mode
RFU values 10373-6 AM1, G1.5.1 1.5
B.12 Type A
Table B.7 — Physical layer — fc/128
Parameter ISO Reference Test methog\w Conditions H[A/m]
PICC reception 14443-2,8.1.2 10373-6, AM2(7.2.2, 1t06 15,4.5,7.5
Table 1
Table B.8 — Physical layer - Additional tests if fc/64 is supported
Parameter ISO Reference \_\Q,\v Test method Conditions H[A/m]
PICC reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 2 1to0 12 1p,45,7.5
Table B.9 — Physical layer - Additional tests if fc/32 is supported
Parameter IS(B\;Farence Test method Conditions H[A/m]
PICC reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 3 1t0 12 15,4.5,75
Table B.10 — Physical layer - Additional tests if fc/16 is supported
-"arafm@é‘r} ISO Reference Test method Conditions H[A/m]
PICG.reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 4 1t06 15,4.5,75
© ISO/IEC 2007 — All rights reserved 17
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Table B.11 — Timing

Parameter ISO Reference Test method No | Last bit H[A/m]
Frame delay time 14443-3,6.1.2. 10373-6 AM1, G.30 1 (Mb 15,4575
Frame delay time 14443-3,6.1.2. 10373-6 AM1, G.30 1 (0)b 15,4575
Frame delay time 14443-3,6.1.2. 10373-6 AM1, G.30 2 (Mb 15,4575
Frame delay time 14443-3,6.1.2. 10373-6 AM1, G.30 2 (0)b 15,4575
RATS and deact. frame time 14443-4, 8.1 10373-6 AM1, G.30 3 (1)b 15,4575
RATS anddeact. frame time 14445-4, 0.1 10573-0 AMT, .50 K] (O)b 15,45,]7.5
Table B.12 — Protocol layer
Parameter ISO Reference Test method Séén;lrio H[A/m]
Polling 14443-3, 5 10373-6 AM2, G.3.2 1 1.p
State trpnsitions IDLE state 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G!3.4 2 1.p
State trangitions READY(1) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2,G.3.4 3 1.p
State trangitions READY(2) state | 14443-3,6.2,6.3,6.4 | 10373-6.AM2, G.3.4 4 1.p
State trangitions READY(3) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.34 5 1.p
State trapsitions ACTIVE state 14443-3,6.2,6.3,6.4 | -10373-6 AM2, G.34 6 1.p
State transitions HALT state 14443-3, 6.2, 6.3, 6.4\ 10373-6 AM2, G.3.4 7 1.p
State trangitions READY*(1) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 8 1.p
State tranditions READY *(2) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 9 1.p
State trangitions READY*(3) state | 14443-3,612,6.3,6.4 | 10373-6 AM2, G.3.4 10 1.p
State transitions ACTICE * state 14443¢3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 11 1.p
State trans|tions PROTOCOL state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 12 1.p
Anticollision 14443-3,6.3.2 10373-6 AM2, G.3.5 13 1.p
Hgndling of RATS 14443-4, 5.6.1 10373-6 AM2, G.3.6 14 1.p
Hgndling of RATS 14443-4, 5.6.1 10373-6 AM2, G.3.6 15 1.p
Handljng of PPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 16 1.p
Handljng of PRS)request 14443-4,5.6.2 10373-6 AM2, G.3.7 17 1.p
Handljng-of PPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 18 1.p
Handhg-efRRS+equest 14443-4.5.6.2 10373-6-AM2, G3.7 19 +
Handling of FSD 14443-4, 5.1 10373-6 AM2, G.3.8 20 1.5
B.1.3 Type B
Table B.13 — Physical layer - fc/128
Parameter ISO Reference Test method Condition H [A/m]
PICC reception 14443-2,9.1.2 10373-6, AM2, 7.2.3, Table 5 1t0 12 15,45,7.5
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Table B.14 — Physical layer - Additional tests if fc/64 is supported

Parameter ISO Reference Test method Condition H [A/m]
PICC reception 14443-2,9.1.2 10373-6, AM2, 7.2.3, Table 5 1t0 12 1.5,45,75
Table B.15 — Physical layer - Additional tests if fc/32 is supported
Parameter ISO Reference Test method Condition H [A/m]
PICC recepfion 14443-2 912 10373-6 AMA _Table 6 1t06 15,4575
Table B.16 — Physical layer - Additional tests if fc/16 is supported
Parameter ISO Reference Test method C(@'\lti:)n H [A/m]
PICC reception 14443-2,9.1.2 10373-6 AM5, Table 7 1t0 6 1.9,4.5,75
Table B.17 — Timing

Parameter ISO Reference Teiq\?l\;é)thod No H [A/m]
SOF low 14443-3,7.1.4 10373-6 AM1, G.31 1 1.5,14.5,7.5
SOF high 14443-3,7.1.4 10373-6 AM1, G.31 2 1.5,14.5,7.5
EOF low 14443-3,7.1.5 10373-6 AM1, G.31 3 1.5,14.5,7.5

Bit boundaries 14443-3,7.1.1 10373-6 AM1, G.31 4 1.5,4.5,7.5
EGT PICC to PCD 14443-3, 7:1.2 10373-6 AM1, G.31 5 1.5

Tr0 for ATQB 14443-3,:7.1.6 10373-6 AM1, G.31 6 1.5

Tr1 for ATQB 14443-3,7.1.6 10373-6 AM1, G.31 7 1.5

TrO Not ATQB 14443-3,7.1.6 10373-6 AM1, G.31 8 1.5

Tr1 Not ATQB 14443-3,7.1.6 10373-6 AM1, G.31 9 1.5
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Table B.18 — Protocol layer

Parameter ISO Reference Test method Scenario | H[A/m]
Polling 14443-3, 5 10373-6 AM1, G.4.2 21 1.5
PICC Reception 14443-3, 7.1 10373-6 AM1, G.4.3 22 1.5
IDLE state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 23 1.5
READY REQUESTED sub-state 14443-3, 7.4-7.12 10373-6 AM1, G.4.4 24 1.5
READY DECLARED sub-state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 25 1.5
HALT state 14445-3, (.4-1.12 10573-6 AMT, G.4.4 20 1.9
ACTIVE state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 27 1.%
Anticollision 14443-3,7.4-7.12 10373-6 AM1, G.4.5 28 1.5
Hanfdling of ATTRIB 14443-3,7.10 10373-6 AM1, G.4.6 29 1.%
Hanfdling of ATTRIB 14443-3,7.10 10373-6 AM1, G.4.6 30 1.%
Handling gf Maximum frame size 14443-3,7.10.4 10373-6 AM1, G.4.7 31 1.5

B.2 PCD

Field strength H corresponds to a specific distance in the volume-6f the PCD under test. Tests at dedigated
field strengths are only possible if the PCD field strength is_sufficient. Testable field strength PCD [Hpax

depends on [the maximum field strength of the PCD under test;

B.2.1 Type Aand B

Table B:19’— Physical layer

Parameter ISO\E&@.rence Test method Conditions Reference/lnfo
Cdrrier Frequency 14443-2, 6.1
Maximum|operating volume field 14443-2, 6.2 10373-6, 8.1
Hrmax
Maximum operl'_alting volunje field 14443-2, 6.2 10373-6, 8.1
Power transfer PED.to PICC 14443-2, 6 10373-6, 8.2
Load modulation reception 14443-2,8.2.2 | 10373-6 AM4

Table B.20 — Test coverage report - Protocol layer

Parameter ISO Reference Test method | No H[A/m] Reference/Info
Chaining (Command >16bytes) 1 Hrin, Pcp
NAD handling 2 Hnin, PcD
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