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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the speC|aI|zed system for worldwide standard|zat|on National bodies that are members of
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ISO/IEQ
ISO/IEQ

ed by the respective organization to deal with particular fields of technical activity. 1ISO and IEC
| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
bgy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

onal Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.
in task of the joint technical committee is to prepare International Standards. Draft Internationa
national Standard requires approval by at least 75 % of the national bodies casting a vote.

ptional circumstances, the joint technical committee may propose the publication of a Technical Report
f the following types:

b 1, when the required support cannot be obtained for the publication of an International Standard
pite repeated efforts;

2, when the subject is still under technical development or where for any other reason there is the
re but not immediate possibility of an agreement on ar’international Standard;

b 3, when the joint technical committee has ,collected data of a different kind from that which ig
mally published as an International Standard_(“state of the art”, for example).

al Reports of types 1 and 2 are subject to'review within three years of publication, to decide whether
N be transformed into International Standards. Technical Reports of type 3 do not necessarily have tg
wed until the data they provide aré considered to be no longer valid or useful.

h is drawn to the possibility-that'some of the elements of this document may be the subject of patent
50 and IEC shall not be held-responsible for identifying any or all such patent rights.

TR 29123, which jsa’ Technical Report of type 2, was prepared by Joint Technical Committeg
JTC 1, Informatien~technology, Subcommittee SC 17, Cards and personal identification.

Vi
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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
SQ/IEC 10373-6 test methods standards that may optionally be included in proximity devices in order to

mprove 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|10373-6, and

subsequently may be withdrawn after the publication of ISO/IEC 10373-6 (Revision), expectédyin 2009

© ISO/IEC 2007 — All rights reserved
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Identification Cards — Proximity Cards — Requirements for the

enhancement of interoperability

1 Scope
This Technical Report defines a series of requirement and tests used to enhance the linteropers
Proximity cards (PICC) and Proximity coupling devices (PCD) defined in the ISO/IEC #4443 series an
n accordance with ISO/IEC 10373-6.

Conformance to this Technical Report should increase the chance that the PICCs and PCDs designeg
SO/IEC 14443 series of standards will be interoperable.

2 Normative references
The following referenced documents are indispensable forl the application of this document. Fg
references, only the edition cited applies. For undated references, the latest edition of the ref
document (including any amendments) applies.

SO/IEC 10373-6:2001, Identification cards — Test:meéthods — Part 6: Proximity cards

SO/IEC 14443-1:2000, Identification cards —gContactless integrated circuit(s) cards — Proximity g
Part 1: Physical characteristics

SO/IEC 14443-2:2001, Identification ¢ards — Contactless integrated circuit(s) cards — Proximity g
Part 2: Radio frequency power and-signal interface

SO/IEC 14443-3:2001, Identification cards — Contactless integrated circuit(s) cards —Proximity g
Part 3: Initialization and anticellision

SO/IEC 14443-4:2001,dentification cards — Contactless integrated circuit(s) cards — Proximity g
Part 4: Transmission-protocol
3 Terms-and definitions

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

bility of
d tested

d to the

r dated

erenced

ards —

ards —

ards —

ards —

3.1

base standard
ISO/IEC 14443, the standard to which the tests refer

3.2
test method

method for testing the characteristics of PICCs and PCDs for the purpose of assessing their conformance with

International Standards

© ISO/IEC 2007 — All rights reserved
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4 Symbols (and abbreviated terms)

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

ATS Answer to select
DUT Device under test
EGT Extra guard time
EOF End of frame

etu Elementary time unit

fc Carrier frequency (13,56MHz)
FDT Frame delay time

fs Sub-carrier frequency

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

PIGC Proximity integrated circuit card

PP

o

Protocol and parameter selection
RATS Request for answer to select
SOF Start of frame

5 Ggneral Test Requirements and Conditions

Tests described in this technical report may be performedin any sequence.

5.1 Tpest Environment

A proxirnity card system consists of a PCD_and’a minimum of one PICC. In order to test either a PCD or PICG
test apgaratus is required in order to fulfill the functionality of the other component.

Annex A defines reference test apparatus in order to undertake testing of a proximity device. A reference PCD
is required in order to test a PICC; A‘reference PICC is required to test a PCD. These reference devices have
been standardized such that-all.facilities undertaking the testing defined in this standard can do so in 3
consistgnt manner.

Unless ptherwise specified, the tests in this technical report shall be applied to PICCs and PCDs defined in
ISO/IEG 14443.

5.1.1 Test sétup

All cablgs-used to connect apparatus in the test setup should be kept as short as possible, for certain critica
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.

2 © 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:

Table 1 — Nominal Environment

Parameter Value

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

Relative humidity 40 % to 60 %

5.3 Definition of PCD Measurement reference point

All tests shall be done over a certain set of points within the manufacturer's defined conformity volume
The PCD manufacturer shall define a Reference Point as the{0)0,0) point for the X,Y,Z axis and plang where
the optimal position on the surface of the PCD for contactless operation is located. When performing {ests, all
position references given shall be relative to the Reference Point.
X and Y locations shall be in the same plane as the(face of the PCD on which the optimal position is Jocated.
Height Z shall be calculated perpendicular to the face of the PCD on which the optimal position is located such
that:

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

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

6 PCD Power Transfer

6.1 PCD OperatingField Strength

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

6.1.1 _<Test Description

The field strength measured under loaded conditions, with the reference PICC, shall be between Hyn[pco and
max, PCD TECOTdEd for aif measurement positions defined within the defined conformity voiume.

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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Adjust the resistor R2 to obtain 3 V (dc) at field strength of Hyin pco-
Put the Reference PICC into the measurement positions within the PCD conformity volume.

For all measurement positions within the PCD conformity volume, the dc voltage at R2 shall be
greater or equal to 3 V.

Perform the following steps for Hyaxpcp:

6.1.2

Temper

6.1.3

The tesft report shall include the number of passed tests versus the total number of tests, a test description

and the

6.2 Resonant Frequency of PICC (informal only)

No reqy

If this tq

/W H 4l £ £ +lo Raof <l oadl H
I_\UJUOL ure Coultarive MmoyucTl Iby Ul ure I\CTITCITTITIUVT s do UTOULINTVCTUuU LU}

ISO/IEC 10373-6:2001/Amd.2:2003.
Put the Reference PICC into the Test PCD assembly.
Adjust the resistor R2 to obtain 3 V (dc) at field strength of Hyax pcp-

For all measurement positions within the PCD conformity volume, the dc voltage<at-R2 shall be less
than 3 V.

lly perform the following steps for Hnin, pcp to meet 'Class 1' PICC requiremeénts.

Adjust the resonance frequency of the Reference PICC to\ 18,56 MHz as described in
ISO/IEC 10373-6:2001/Amd.2:2003.

Put the Reference PICC into the Test PCD assembly.
Adjust the resistor R2 to obtain 6 V (dc) at field strength of Hyin, pco-
Put the Reference PICC into the measurement pasitions within the PCD Class 1conformity volume.

For all measurement positions within the PCD’Class 1 conformity volume, the dc voltage at R2 shal
be greater or equal to 6V.

Conditions
ature range: As per the manufacturérs specification.

lest report

date of the tests.

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

stis 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

71 P

The PC
data fra

urpose

D modulates the carrier signal used to power the PICC within its defined conformance volume to send
mes. 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)

The load switching signal shall be a correct ATQ response to a request command, as defined.in t
standards.

7.3.1 Test Description

e base

oad modulation amplitude. The PCD should provide a trigger signal (e.g. puls€ at beginning or end
command) to the load switching signal source (e.g. Arbitrary Waveform Generator) to send the respo
required timings.

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

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

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

2. Put the Reference PICC into the Test PCD_assembly.

3. Adjust the field strength monitored by.the calibration coil to Hpn, pco-

4. Adjust the resistor R2 to obtain 3:V.{dc) at field strength Hyin, pcp-

5. Adjust the resistor R4 to obtain the required load modulation amplitude for field strength Hy,.

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

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

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

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

7.3.2 Conditions

The purpose of this test is to determine if the PCD is able to receive and demoddlate signals with r]:inimum

of PCD
se with

bed in

PCD-

re a dc

equired

b PCDs

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.

© ISO/IEC 2007 — All rights reserved
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Supported data rates for PCD reception: fc/128, fc/64, fc/32, fc/16.

NOTE

7.34

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

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

The purpose of this test is to determine the compliance of the PCD regarding waveform shapes. The test shal
measurg the shapes of the modulated field. The Reference PICC for modulation index and waveform test ag

defined

by the RCD.

For onel measurement position perform the following step:

1)

For several measurement positions within the PCD conformity volume/perform the following steps:

Repeat

7.4.2

Tempernature: As defingd/by the manufacturer.

7.4.3

ReferencePICC resonance frequency: 19 MHz.

NOTE

lest Description

in ISO/IEC 10373-6:2001 Annex | shall be used. A command with the required datayrate shall be sen

Check the waveform shapes are within the specified limits for all data“rates by using the calibration
coil as pick-up device.

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

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

Put the Reference PICC to the next measurement position within the conformity volume and repeat
steps 3) to 5).

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

Conditions

Parameters

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

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

NOTE

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

7.4.4 Pass Criteria

The tes
and the

t report shall include the number of passed tests versus the total number of tests, a test description
number of different samples and the date of the tests.
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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’t:me, as
specified in ISO/IEC 14443-3, after the PICC has sent ATQ. After ATQ the PCD shall send an A€.frame. The
fetailed test procedure is not further specified herein.

8.1.2 Conditions

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

Position (Field strength): Hpin, rcp-

Pata 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 degcription
and the date of the tests.

8.1.5 Remarks

This test should be performed for all comaiands, 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
shall be used as for the load modulation reception test.

B.2.1 Test Description

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

B.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 Parameters

Positior] (Field strength): Hpin, pco-

Supporfed data rates for PCD: fc/128, fc/64, fc/32, fc/16.
8.3.4 Pass Criteria

The tesft 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.

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

8.4.1 [est Description

The putpose of this test is to check whether or not the PCD“meets SOF & EOF requirements according tq
ISO/IECQ 14443-3. The detailed test procedure is not further'specified herein.

8.4.2 Conditions

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

Positior| (Field strength): Hin pco,

Supporfed data rates for PCD: f¢/128, fc/64, fc/32, fc/16.

8.4.4 Pass Criteria

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

8.5 T|ype 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

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

ANd the number oT different samples and the date or the tests.
8.6 Type B Extra Guard Time (EGT) PICC to PCD

B.6.1 Test Description
The purpose of this test is to check that the PCD can handle the EGT timings according to ISO/IEC 1

The reference PICC shall send ATQB with minimum as well as with maximum EGT. The detai
procedure is not further specified herein.

8.6.2 Conditions

Temperature: As per the manufacturer's specification
8.6.3 Parameters

Position (Field strength): Huin, pcp-

Supported data rate for PCD: fc/128, fc/64, fc/32, fel16.
8.6.4 Pass Criteria

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

8.7 Timing before PICC_Type B Start-of-Frame (TR0 & TR1)

B.7.1 Test Description
The purpose of this-test is to check that the PCD can handle the TRO and TR1 timings acco

SO/IEC 14443-3.The Reference PICC shall send ATQB with minimum TRO and TR1 as well
maximum TRQ.and TR1. The detailed test procedure is not further specified herein.

B.7.2 _Conditions

Temperature: As per the manufacturer's specification.

4443-3.
ed test

scription

rding to
as with

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 tedt shall check if a PCD frame is not sent before a minimum time TR2 after the PICC has sent ATQB
After ATQB the PCD shall send an AC frame. The detailed test procedure is not further specified herein.

The ref¢grence PICC shall send ATQB with parameters b3 and b2 as defined in the base standard.

8.8.2 (Conditions

Tempernature: As per the manufacturer's specification.

8.8.3 Parameters

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

8.8.4 Pass Criteria

The tes} report shall include the number of passed tests versus-the'total number of tests, a test description
and the|date of the tests.

9 Protocol Activation

9.1 Purpose

These {ests provide a basic set of teststo.be performed to check compliance to ISO/IEC 14443 protoco
layers. Al tests are based on and shall be ‘evaluated according to the currently available standards.

All tests shall be performed with” one specific field strength between Hpnin pcp @nd Hpmax, pop Within the
confornyity volume of the PCD if not further specified.

All testg shall be performed abnominal temperature if not further specified.
9.2 Type A Activation - Handling of Collisions

9.2.1 Test Description

The putpgse’ of this test is to check the correct behavior on collisions as defined in ISO/IEC 14443-3. The

t t 1P~ JOOJIEA AND—70 . DONNA A s TaYaVaVal bal L1292 9 a 112 4 | [P N Al T
esls SpUbIIIUU T 1oV TUOT U U ZU0U TTAITIU. . 2000, SUDLUIAdUST S 1TT1.Z2.9 dilu T'I.Z.= STUuid U USTU.— 111

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.
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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 test report shall state whether the response was according to ISO/IEC 14443-4 respectjvely to
SO/IEC 10373-6:2001/Amd.3:2006 or not. The report shall include the number of samplestested pnd the
(ate.

0.4 Type A Activation - Handling of PPS

D.4.1 Test Description
The purpose of this test is to check the correct behavior on handling™a” PPS response as defined in

SO/IEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.6, should be us¢d. The
Hetailed test procedure is not further specified herein.

D.4.2 Pass Criteria

The test report shall state whether the response was_ according to ISO/IEC 14443-4 respectjvely to
SO/IEC 10373-6:2001/Amd.3:2006, or not. The reportishall include the number of samples tested and the
(ate.

0.5 Type A Activation - Handling of CID:during Activation

D.5.1 Test Description
The purpose of this test is to check the correct behavior on handling CID during activation as dgfined in

SO/IEC 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.9, should be us¢d. The
Hetailed test procedure is not flirther specified herein.

D.5.2 Pass Criteria

The test report shall state whether the response was according to ISO/IEC 14443-4 respectjvely to
SO/IEC 10373-6:2001/Amd.3:2006, or not. The report shall include the number of samples tested and the
(ate.

0.6 Type B Activation - Frame Size Selection

D61 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 tegt report shall state whether the behavior was according to ISO/IEC 14443-3:2001/Amd.1:20085
respectively ISO/IEC 10373-6:2001/Amd.5:2007. The report shall include the number of samples tested”and
the datg.

9.8 Type B Activation - Handling of CID during Activation

9.8.1 [est Description

The pufpose of this test is to check the correct behavior on handling CID duringactivation as defined in
ISO/IEQ 14443-4. The tests specified in ISO/IEC 10373-6:2001/Amd.3:2006, H.2.9'should be used.

9.8.2 Pass Criteria
The tegt report shall state whether the response was according/to ISO/IEC 14443-4 respectively tg

ISO/IEQ 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 [est Description

The putpose of this test is to check the correct behavior during polling for Type A and Type B PICCs as
defined|in ISO/IEC 14443-3. The test speeified in ISO/IEC 10373-6/Amd.3:2006, H.4.1, should be used. Theg
detailed test procedure is not further specified herein.

9.9.2 Pass Criteria

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

9.10 Dlata Exchange Protocol Tests - Error Detection and Recovery

The pufrpose\of this test is to check the behavior of PCD when transmission errors occur according tg
ISO/IEQ 14443-4. These tests specified in ISO/IEC 10373-6 cover standard communication blocks, blocks

where the-PCD-uses-chaining-and-blocks-where-the- PICCuses-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
test procedure is not further specified herein.

9.10.2 Pass Criteria

detailed

The test report shall state whether the response was according to ISO/IEC 14443-4 respectively to

SONEC 1T0373-6/AmMd.3:2006 or not. The report shall inciude the number of samples tested, the da
tests and the used command set.

D.11 Data Exchange Protocol Tests - Request for Waiting Time Extension

D.11.1 Test Description

The purpose of this test is to check the behavior of the PCD when the PICC uSe, a request for wait
extension as defined in ISO/IEC 14443-4. The test specified in ISO/IEC 10373+6/Amd.3:2006, H.4.2
be used. The detailed test procedure is not further specified herein.

D.11.2 Pass Criteria

The test report shall state whether the response was according to [ISO/IEC 14443
SO/IEC 10373-6/Amd.3:2006 or not. The report shall include\the number of samples tested, the daf]
fests and the used command set.
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Annex A
(informative)

Definition of the Test Apparatus

AA1

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

A.2.1 General

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

the recqmmended transistor N1.

C C2

Definition of the Reference PCD

R3

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

Rmod

)

D4

Cc3 Z
Dz

R Rzg

J1

c4_|

N1

R4

CMF2 7
I_: load swi
! signal 8
!

Figure A.1 — Reference PICC
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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 4,7 kQ

R5 Optional Termination resistor_for.signa
source

Rinod Adjustable, 0 — 5 kQ Load modulation adjustment

C1 Stray capacitance < 5pF

Cc2 5 - 30pF Resorant 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.eapacitance

to ground
Recommended: BSS83

CMF1, CMF2 ZJYS81R5-2P50 (TDK) Linear transformer specified fpr

13,56MHz
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Annex B
(informative)

Test Tables

B.1 P|CC

B.1.1 Type Aand B

Table B.1 — Physical characteristics

Parameter ISO Reference Test method &éé'ference/lnfo
Dimensions 14443-1,4.2 ISO/IEC 7810
Antenna zone 14443-1, A1.1 10373-6 AM 4, 3.12 Additional test for

Class 1

Table B.2 — Additional physical characteristics

Parameter ISO Reference Kﬁ\st method Reference/Info

Alfernating magnetic field 14443-1,4.3.5 10373-6 AM4, 5.1

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

Parameter I\S\Q\)heference Test method H[A/m]

Maximum loading effect Hg, Hp 14443-1, A1.2 10373-6 AM4, 7.4 1.5

Table B.4 — Physical layer

Parameter Isgfé?erence Test method | Sideband H [A/m] Reference/Info
Load modulation 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
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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
RICC+easction-or-NAD 144434714431 10373-6-AMH—G-B-6 63-t0-66 1.5
Generating the I/O character timing 10373-6 AM1, G1.5 1.5
in reception mode
RFU values 10373-6 AM1, G1.5.1 1.5
B.1.2 Type A

Table B.7 — Physical layer — fc/128

Parameter ISO Reference Test methog\%v Conditions H[A/m]
PICC reception 14443-2,8.1.2 10373-6, AM2,(2.2, 1t06 15,45,7.5
Tableq

Table B.8 — Physical layer - Additional tests if fc/64 is supported

Parameter ISO Reference \g\'\ Test method Conditions H[A[m]

PICC reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 2 1to 12 1.5,4p,75

Table B.9 — Physical layer - Additional tests if fc/32 is supported

Parameter Is@eference Test method Conditions H[AIm]
PICC reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 3 1t0 12 1.5,45,75

Table B.10 — Physical layer - Additional tests if fc/16 is supported

Para;n\Qé ISO Reference Test method Conditions H[AIm]
PICC:reception 14443-2 AM2, 8.1.2.2 10373-6, AM5, Table 4 1t06 1.5,45,75
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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 (1)b 1.5,45,75
Frame delay time 14443-3, 6.1.2. 10373-6 AM1, G.30 1 (0)b 1.5,45,75
Frame delay time 14443-3, 6.1.2. 10373-6 AM1, G.30 2 (1)b 1.5,45,75
Frame delay time 14443-3, 6.1.2. 10373-6 AM1, G.30 2 (0)b 1.5,45,75
RATS and deact. frame time 14443-4, 8.1 10373-6 AM1, G.30 3 ()b 1.5,45,75
RATS and deact. frame time 14443-4, 8.1 10373-6 AM1, G.30 3 (0)b 1.5, 45,75
Table B.12 — Protocol layer
Parameter ISO Reference Test method é\éﬁario H[A/m]
Polling 14443-3, 5 10373-6 AM2, G.3.2 1 1.5
State transitions IDLE state 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G:34 2 1.5
State|transitions READY(1) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2,:G.3.4 3 1.5
State|transitions READY(2) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 4 1.5
State|transitions READY(3) state | 14443-3,6.2,6.3,6.4 | 10373:6 AM2, G.3.4 5 1.5
Statg transitions ACTIVE state 14443-3,6.2,6.3,6.4 |, 10373-6 AM2, G.3.4 6 1.5
Stdte transitions HALT state 14443-3, 6.2, 6.3, 6.4 ¢, 10373-6 AM2, G.3.4 7 1.5
State fransitions READY*(1) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 8 1.5
State fransitions READY *(2) state | 14443-3,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 9 1.5
State fransitions READY*(3) state | 14443-3,6:2,6.3,6.4 | 10373-6 AM2, G.3.4 10 1.5
Statd transitions ACTICE * state 144433,6.2,6.3,6.4 | 10373-6 AM2, G.3.4 11 1.5
State transitions PROTOCOL state | 14443-3, 6.2, 6.3,6.4 | 10373-6 AM2, G.3.4 12 1.5
Anticollision 14443-3, 6.3.2 10373-6 AM2, G.3.5 13 1.5
Handling of RATS 14443-4,5.6.1 10373-6 AM2, G.3.6 14 1.5
Handling of RATS 14443-4,5.6.1 10373-6 AM2, G.3.6 15 1.5
Handling of PPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 16 1.5
Handling of RPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 17 1.5
Handling of PPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 18 1.5
Handling of PPS request 14443-4,5.6.2 10373-6 AM2, G.3.7 19 1.5
Handling of FSD 14443-4 5 1 10373-6 AM2, G 38 20 15
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

18
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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——1SO-Reference Fest-method Condition HA/m]
PICC reception 14443-2,9.1.2 10373-6 AM5, Table 6 1t06 1.5,A4.5, 7.5
Table B.16 — Physical layer - Additional tests if fc/16 is supported
Parameter ISO Reference Test method Wt‘ﬁ)n H [A/m]
PICC reception 14443-2,9.1.2 10373-6 AM5, Table 7 1t06 1.5,45,75
Table B.17 — Timing

Parameter ISO Reference Te/s\Qm\e'{hod No H [A/m]

SOF low 14443-3,7.1.4 10373-6 AM1, G.31 1 1.5,4.5,[7.5

SOF high 14443-3,7.1.4 10373-6 AM1, G.31 2 1.5,4.5,[7.5

EOF low 14443-3,7.1.5 10373-6 AM1, G.31 3 1.5,4.5,[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, 74,2 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

© ISO/IEC 2007 — All rights reserved
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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
REAPY DECLARED sub-state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 25 1.5
HALT state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 26 15
ACTIVE state 14443-3,7.4-7.12 10373-6 AM1, G.4.4 27 1.5
Anticollision 14443-3,7.4-7.12 10373-6 AM1, G.4.5 28 1.5
Handling of ATTRIB 14443-3,7.10 10373-6 AM1, G.4.6 29 1.5
Handling of ATTRIB 14443-3,7.10 10373-6 AM1, G.4.6 30 1.5
Handl|ng of Maximum frame size 14443-3,7.10.4 10373-6 AM1, G.4.7 31 1.5

B.2 PCD

Field stfength H corresponds to a specific distance in the volume.of the PCD under test. Tests at dedicated
field strengths are only possible if the PCD field strength is.sufficient. Testable field strength PCD H,
dependg on the maximum field strength of the PCD under test;

B.2.1 Type Aand B

Table B.19'— Physical layer

Parameter ISO(K‘Q?é‘rence Test method Conditions Referencel/lnfo
Carrier Frequency 14443-2, 6.1
Maximum operating volume field 14443-2, 6.2 10373-6, 8.1
Hrmax
Maximnum operl'_alting volumefield 14443-2, 6.2 10373-6, 8.1
Power transfer BED.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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