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Foreword

[SO (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 non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
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Cards and security devices for personal identification — Test
methods —
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The conformance test plan defined in Annex O specifies the list of tests required for each part
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— Part]
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— Part]
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— Part

6:

ppe

cument defines test methods which are specific to proximity cards and objects;\proximity c
and proximity extended devices, defined in ISO/IEC 14443-1, ISO/IEC 144432, ISO/IEC 1444
[ 14443-4.

Test methods defined in this document are intended to be performed sepdrpately. A given proxim

Ct, proximity coupling device or proximity extended device, is not requited to pass through all t
ially.

[ 14443 series.

)rmative references

owing documents are referred to in the text in stich a way that some or all of their content con;
ments of this document. For dated referencesyonly the edition cited applies. For undated refé
st edition of the referenced document (including any amendments) applies.

[ 7810, Identification cards — Physical chdracteristics

[ 14443-1:2018, Cards and security.devices for personal identification — Contactless proximity
1: Physical characteristics

[ 14443-2:2020, Cards and-security devices for personal identification — Contactless proximity
2: Radio frequency poweér and signal interface

[ 14443-3:2018, Cards and security devices for personal identification — Contactless proximity
3: Initialization and anticollision

[ 14443-4:2048; Cards and security devices for personal identification — Contactless proximity
4: Transmission protocol

3 Telrms, definitions, symbols and abbreviated terms

bupling
8-3 and

ity card
he tests

of the

titutes

rences,

objects

objects

objects

objects

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14443-1, ISO/IEC 14443-2,
ISO/IEC 14443-3, ISO/IEC 14443-4 and the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© ISO/IEC 2025 - All rights reserved
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base standard
standard to which the test method (3.1.8) is used to verify conformance

3.1.2

CascadeLevels
number of cascade levels of the PICC

3.1.3

command set
set describing the PICC commands during initialization and anticollision

Note 1 o entry: See ISO/IEC 14443-3:2018, 6.4 for PICC Type A and ISO/IEC 14443-3:2018, 7.5 for PICC Type/B.

3.14

loadin
change
modify

3.1.5
mute
no resy

EXAMP

3.1.6

scenar
defineq
define

3.1.7
testin
TIS

p effect
in PCD antenna current caused by the presence of PICC(s) in the field due to thesmutual c
ing the PCD antenna resonance and quality factor

onse within a specified timeout

LE Expiration of FWT.

io
| typical protocol and application specific communicatien to be used with the test methods
[ in this document

tial state

element from PICC states that is the PICC state béfore performing a specific PICC command from co

set (3.1

3.1.8
testm

.3)

bthod

method for testing characteristics of devices in scope for the purpose of verifying their conforman

Internd

3.1.9
test ta
TTS
elemen
set (3.1

3.2 S
For th

tional Standards

rget state

t from PICC states that is the PICC state after performing a specific PICC command from co
.3)

ymbols'and abbreviated terms

b Cpurposes of this document, the symbols and abbreviated terms given in ISO/IEC 1

bupling

(3.1.8)

mmand

fe with

mmand

1443-1,

ISO/1EC 14443-2, TSO/TEC 14443-3,1SO/TEC 14443-4 and the following apply.

NOTE Elements in bold square brackets [ ] are optional.
Answer to ATTRIB(cid) Answer to ATTRIB with CID = cid
ATTRIB(cid, fsdi) ATTRIB command with CID = cid and Maxi-

mum Frame Size Code value = fsdi

© ISO/IEC 2025 - All rights reserved
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~CRC

DUT

I(c),,([INF = inf] [,CID = cid]
[LNAD = nad])

ISO/IEC 10373-6:2025(en)

Invalid CRC with respect to the communication signal interface Type
A (CRC_A) or Type B (CRC_B), transmitted instead of the specified
CRC if present in the command or response definition

Device under test; within the scope of this document, DUT repre-
sents the PICC under test

ISO/IEC 14443-4 I-block with chaining bit c€{1,0}, block number
n€{1,0} and information field INF. By default no CID and no NAD will
be transmitted. If CID = cid€{0...15} is specified, it will be transmit-
ted as second parameter. If NAD = nad€{0...'FF'} is specified, it will

IUT

LT

N/A
PPS(ciq, dri, dsi)
~PUPI

R(ACK [[,CID = cid]),,

R(NAK|[,CID = cid]),,

RATS(did, fsdi)
READY|(I)

READY}*(I)
REQB(N)

S(WTX)(WTXM [,CID=¢id])

S(DESHLECT-LCID = cid])

be transmitted as third parameter (or second parameter if no|CID is
transmitted).

Implementation Under Test (ISO/IEC 9646); within thé sCope pf this
document, IUT represents the PCD under test

Lower Tester (ISO/IEC 9646), the PICC-emulation part of the
PCD-test-apparatus

Not applicable
PPS request with CID = cid, DRI =«dri and DSI = dsi

Unmatched PUPI, transmitted instead of the specified PUPI if pres-
ent in the command or response definition

ISO/IEC 14443-4 R(ACK) block with block number n. The definition
of the optional CID symbol is as described in the I(c), block abpve

ISO/IEC 14443-4R(NAK) block with block number n. The defipition
of the optionalCID symbol is as described in the I(c),, block abpve

RATS command with CID = cid and FSDI value = fsdi

READY state in cascade level I, I € {1, 2, 3}; e.g. READY(2) is a PICC
cascade level 2

READY* state in cascade level I, I € {1, 2, 3}; e.g. READY*(2) is p PICC
cascade level 2

REQB command with N as defined in ISO/IEC 14443-3:2018, 7|7

ISO/IEC 14443-4 S(WTX) block with parameter WTXM. The defi-
nition of the optional CID symbol is as described in the I(c),, blpck
above

ISO/IEC 14443-4 S(DESELECT) block. The definition of the optional
CID symbol is as described in the I(c),, block above

SAK(cascade)
SAK(complete)
SELECT(I)

the SELECT(I) answer with the cascade bit (bit 3) set to (1)b
the SELECT(I) answer with the cascade bit (bit 3) set to (0)b

SELECT command of cascade level |, i.e.

SELECT(1) = ('93 70' UIDTX, BCC CRC_A)
SELECT(2) = ('95 70" UIDTX, BCC CRC_A)
SELECT(3) = ('97 70" UIDTX5 BCC CRC_A)

© ISO/IEC 2025 - All rights reserved
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SLOTMARKER(n)

TB-PDU

TEST_COMMAND_SEQUENCE1

ISO/IEC 10373-6:2025(en)

Slot-MARKER command with slot number n, i.e.
(16 x (n-1) + 5 CRC_B)

Transmission Block Protocol Data Unit, which consists of either
I-block, R-block or S-block

Sequence of commands used for several PICC tests. When transmitted
to DUT Type A, the sequence should contain at least one [-block ending
with (0)b and at least one I-block ending with (1)b.

NOTE Its definition depends on applicative layer and represents a
standard transaction of the application supported by the DUT. The applicant

TEST_(OMMAND1(1)

TEST_(OMMAND1(n),n>1

TEST_(OMMAND1(n),

TEST_(OMMANDZ(n),n>1

TEST_COMMAND3

TEST_COMMAND4

TEST_RESPONSE1(n)

TEST_RESPONSE2(n)

TEST_RESPONSE2(R);;

TEST_RESPONSE3

may also provide a specified set oI commands.

Default test command consisting of one unchained I-blp¢k

NOTE This command depends on the negotiated maximum frame size
value of the PICC.

Default test command consisting of n chained [=blocks (PCD chpining)

NOTE This command depends on the negotiated maximum frgme size
value of the PICC.

INF field of k'th I-block chain of TEST_COMMAND1(n)

NOTE This command depends enrthe negotiated maximum frgme size
value of the PICC.

Default test command whichexpects a response consisting of n ¢hained
I-blocks

NOTE This command'depends on the negotiated maximum frgme size
value of the PCD.

Default test commiand consisting of one I-block which needs more
than FWT tine for execution

Default test command which expects a response of one I-blocK in
conformance with the PICC transmission minimum frame length
required for the PICC transmission test

INF field of the response to TEST_COMMAND1(n)
NOTE This response is assumed to be always unchained.

Response to TEST_COMMAND2(n)

NOTE This response depends on the negotiated maximum frame size
value of the PCD.

INF field of k'th I-block chain of TEST_RESPONSE2(n)

NOTE This response depends on the negotiated maximum frame size
value of the PCD.

Response [-block to TEST_COMMAND3

NAOATI

TEST_RESPONSE4
TM-PDU

EsTaRT

UIDTX,

~UIDTX,

La 3 1 e 1 1 H |
INUTL IS 1 CDPUIIDC 15 alVVa_yD doSUIIITU LU UT UIILIIAaIlitu.

Response [-block to TEST_COMMAND4

Test Management Protocol Data Unit (ISO/IEC 9646-1, PDU)
Start of PICC transmission

UID 32-bit data at cascade level I € {1, 2, 3} (see Table 1)

Wrong UID 32-bit data cascade level I € {1, 2, 3} (see Table 1)

© ISO/IEC 2025 - All rights reserved
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UT Upper Tester (ISO/IEC 9646), the master part of the PCD-test-appa-
ratus

UT_APDU Upper Tester Application Protocol Data Unit: a packet of data to be
sent by the PCD to the LT through the RF interface

Vioad DC voltage measured at connector CON3 of the Reference PICC

WUPB(N) WUPB command with N as defined in ISO/IEC 14443-3:2018, 7.7

~X Bit sequence consisting of the inverted bits of bit sequence X or any
Ut}lCl ‘Ult bCl.iuCllLC dlffcl Cllt fl UIIl1 X

X[[a...b]] Bit subsequence of bit sequence X consisting of the bits betwegen
position a and b included. If a > b then the sequence is empty

X[[n]] Bit at position n of bit sequence X. First bit is at pgsition 1

X[n] Byte at position n of bit sequence X. First byteis at position 1

Table 1| shows the mapping from UID to UIDTX.

(i.e.X[n] =X[[(n-1) x 8 + 1..n x 8]])

Table 1 — Mapping from UID to UIDTX

Cascade level Single UID PICC Double-UID PICC Triple UID PICC
UIDTX, UIDO UID1 UID2 UID3 '88' UIDO UID1 UID2 '88' UIDO UID1 U|D2
UIDTX, — UIR3UID4 UID5 UID6 '88' UID3 UID4 U[D5
UIDTX, — — UID6 UID7 UID8 YID9

4 Default items applicable to the test methods

4.1 Test environment

Unless
(73 °F

4.2 K

No env

43 S
The fol

a) for

otherwise specified, testing shall take place in an environment of temperature 23 °C
F 5 °F) and of relative humidity 25 % to 75 %.

re-conditioning

ironmental pre-conditioning of PICCs or PCDs is required by the test methods in this documer

etup tolerances

owing absolute tolerances shall be used when adjusting the Test PCD assembly modulation waxy

tintings (¢, ty, ts, ts, Lo, L t):

+ 3 °C

o

reform:

1y
2)
3)

TT/f,for a PCD to PICC bit rate of /./ 123;
+0,5/f, for a PCD to PICC bit rate of f./64;
+0,3/f, for PCD to PICC bit rates higher than f./64;

b) for envelope overshoot, Type A, PCD to PICC bit rate of f./128: +1 % of H;y;raL;

c) for envelope overshoot, Type A, PCD to PICC bit rates higher than f./128: £0,01 x (1-a);

d) for envelope overshoot and undershoot, Type B: £0,01 x (1-b);

© ISO/IEC 2025 - All rights reserved
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e) for the modulation index m: +0,5 %j;
f) for the pulse shape factor a: £0,02;
g) for PCD field envelope during 60 % of t,: 0,5 % of HyytjaL.

Unless otherwise specified, a 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 procedures (e.g. test
equipment adjustments).

4.4 Spurious inductance

Resistqrs and capacitors should have negligible inductance.

4.5 Neasurement uncertainty

The m¢asurement uncertainty for each quantity determined by these test methods shall' be stated in the
testreport.

Basic information is given in ISO/IEC Guide 98-3.

4.6 DUT position

Unlessjotherwise specified, the PICC and Reference PICC antennas shall’be centered on the sense coil p of the
Test PUD assembly.

4.7 Test conditions for PCD

Unlessotherwise specified, the test conditions defined inable 2 shall be applied.

Table 2 — Test.conditions for PCD

Conditions Values
Type Type A and Type B
Test pdsitions Position 0: See-Table 3
Position Z . .: See Table 3
Referemce PICCs Reference-RICC 1, Reference PICC 2 and Reference PICC 3

In aceordance with the support of optional PICC classes as declared by the PCD manufac-
turer'in Table 3:

a)y~ Reference PICC 4 if PICC Class 4 is supported;

b) Reference PICC 5 if PICC Class 5 is supported;

c¢) Reference PICC 6 if PICC Class 6 is supported.

The informatien defined in Table 3 shall be provided by the PCD manufacturer.

© ISO/IEC 2025 - All rights reserved
6


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

Table 3 — PCD manufacturer information

Parameter Description Unit

Position 0 Position and orientation of the Reference PICCs on the PCD

surface. This position may be PICC classes dependent.
Position Z ., Position with maximum operating distance on the Z axis?.

This position may be PICC classes dependent.
Temperature range Minimum and maximum temperature values. °C
Optional PICC classes List of supported optional PICC classes
PCD to PICC supported bit rates List of supported optional PCD to PICC bit rates.
PICC to/ PCD supported bit rates List of supported optional PICC to PCD bit rates.
Maximpim frame size supported Maximum frame size in reception. Bytes
PCD to[PICC frame with error Frame with error correction from PCD to PICC.
correcflion supported
PICC to| PCD frame with error Frame with error correction from PICC to PCD.
correcfion supported
Interndl output buffer size Maximum size of the command UT_APDU. Bytes
Interndl input buffer size Maximum size of the response UT_APDU. Byjtes
Type Afcollision resolution Collision resolution for Type A supported.
Polling|in order to detect PICCs re- PCD commits to periodically present annunimodulated RF field
quiring 5 ms of atleast 5,1 ms duration prior to beth Type A and Type B

request commands.
a 7 axis shall be perpendicular to the PCD surface through Position 0. Ifthe/PCD surface is not flat, Z axis shall corfespond
to the ajxis along which PICCs would habitually be held to the PCD and shall be coherent with PCD ergonomics; if not, [the test
laborat¢ry may choose to redefine it (directionally).
Unless|otherwise specified, the values defined in Table’ 4 shall be used to adjust PCD-test-apparatus
paramé¢ters.

Table 4 — Values of the PCD-test-apparatus parameters unless otherwise specified

Parameter Value Applies to
PCD to[PICC and PICC to PCD bit rates /128 Type A and Type B
Load mjodulation amplitude More than 20 mV at H,;, Type A and Type B
Referefce PICCs resonance frequency 16,5 MHz Type A and Type B
J1 settihg position ‘@’ Type A and Type B
]2 settihg position ‘@’ Type A and Type B
Referelllce PICCs position Position Z Type A and Type B
Start Of Frame (SOF ) timing 10 etu “0” followed by 2 etu “1” Type B
End Of[Frame (EQOF)timing 10 etu “0” Type B
Extra uard Time(EGT) timing 0 etu Type B
TRO for ATQB'and DESELECT 200/f; Type B
Frame waiting time Any value as specified in ISO/IEC 14443- |Type A and Type B
4:2018,7.3
UID Any of the size and contents as specified |Type A
in ISO/IEC 14443-3:2018, 6.5.4
TR1 140/f, Type B
FSCI 8 Type A
Maximum Frame Size Code in ATQB 8 Type B

4.8 Test conditions for PICC

Unless otherwise specified, the test conditions defined in Table 5 shall be applied:
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Table 5 — Test conditions for PICC

Values
1,5A/m,2,5A/m, 4,5A/mand 7,5A/m
1,5A/m,2,5A/m, 4,5A/mand 8,5A/m
2A/m,4A/m,7 A/mand 12 A/m
For PICC Class 5: 2,5A/m,4,5A/m,8 A/mand 14 A/m
For PICC Class 6: 45A/m,7 A/m,11 A/m and 18 A/m

3  Any additional field strength values between H;, and H,,,, may be applied.

Conditions
Field strength?

For PICC Class 1:
For PICC Class 2 and Class 3:
For PICC Class 4:

The information defined in Table 6 shall be provided by the PICC manufacturer.

Table 6 — PICC manufacturer information

Parameter Description Unit

Locatidn of the external rectangle/
circle df the claimed PICC class?

Drawing with dimensions of PICC outside shape and thé
position of the external rectangle/circle of the claimed PICC

class.
PICC clpss (optional)? Claimed PICC class.
Resongnce frequency range Minimum and maximum resonance frequengy. MKz
(optional)
Communication signal interface Supported communication signal interface(s):
a) TypeA
b) TypeB

c¢) TypeAand Type B

Temperature range Minimum and maximim operating temperature. C

PCD to

PICC supported bit rates

List of supported, eptional PCD to PICC bit rates.

PICC to

PCD supported bit rates

List of supportéd optional PICC to PCD bit rates.

Same b

it rate for both directions

Indication if only same bit rate from PCD to PICC and from

PICC to PCP is supported.

Indication whether the UID (Type A) or PUPI (Type B) is
random or fixed.

List of AFI values (except ‘00’) the PICC matches.

Maximum frame size in reception. Byftes

Randoin or fixed UID (Type A)
or PUP| (Type B)

AFIvalues (Type B)
Maximpim frame size supported

PCD to|PICC frame with error
correcflion supported

PICC to| PCD frame with error
correcflion supported

Frame with error correction from PCD to PICC.

Frame with error correction from PICC to PCD.

TEST_(JOMMAND_SEQUENCE1 See 0.2.1
TEST_(JOMMAND1 See 0.2.1
TEST_OMMAND2 See 0.2.1
TEST_OMMAND3 See 0.2.1
TEST_COMMAND4 See 0.2.1

a If not provided, test methods for PICC Class 1 shall be used.

Unless otherwise specified, the values defined in Table 7 shall be used to adjust PICC-test-apparatus
parameters.
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Table 7 — Values of the PICC-test-apparatus parameters unless otherwise specified

Parameter | Value Applies to
Parameters applicable for all PCD to PICC bit rates
FSDI 8 Type A
Start Of Frame (SOF) timing 10 etu “0” followed by 2 etu “1” Type B
End Of Frame (EOF) timing 10 etu “0” Type B
Extra Guard Time (EGT) timing 0 etu Type B
Maximum Frame Size Code in ATTRIB 8 Type B
Parametersapplicablefor a PCO o PICC hitrate gf £/128
PCD fidld envelope during 60 % of ¢, 0,5% Typq(@
t 40/f, Aype A
t, 7/, _ Orypea
t3 12/f. ‘n/\‘ d Type A
ty 6/f D7 Typea
Overshlot 0 C, N Type A and Type B
Moduldtion index m 12 % N\ Type B
Rise tie t,, fall time ¢; 12/f. OY Type B
Paramieters applicable for a PCD to PICC bit rate of f./64 &\‘O
a 0,1 2 o Type A
t, 18/f, o) Type A
ts 15/f. QS Type A
te 9/f. N Type A
Overshlot 0 R O Type A and Tyjpe B
Moduldtion index m 12 % \&V Type B
Rise tithe ¢, fall time ¢; 10/f, :\\Q)‘ Type B
Paramieters applicable for a PCD to PICC bit ra{@f‘fc/ 32
a o2 - Type A
ty (“}\ e Type A
ts w7k Type A
te o 8/f. Type A
Overshlot . C)v 0 Type A and Tyfpe B
Moduldtion index m O\U ) 12 % Type B
Rise tirpe ¢, fall time thO)\J 8/f. Type B
Paramieters applic@or a PCD to PICC bit rate of /16
a A?*\ 0,4 Type A
b N4 5/, Type A
ts ‘&\?\ 4/f. Type A
te 2 5/f, Type A
Overshoot 0 Type A and Type B
Modulation index m 12 % Type B
Rise time ¢, fall time ¢; 6/f. Type B
Parameters applicable for a PCD to PICC bit rate of f_/8
Overshoot 0 Type A and Type B
Modulation index m 8 % for short modulation pulses Type A and Type B
Rise time ¢, fall time ¢; 5/f. Type A and Type B

Parameters applicable for a PCD to PICC bit rate of f_/4
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Table 7 (continued)
Parameter Value Applies to
Overshoot 0 Type A and Type B
Modulation index m 8 % for short modulation pulses Type A and Type B

Rise time ¢,, fall time ¢;

4/fc

Type A and Type B

Parameters applicable for a PCD to PICC bit rate of f_/2

Overshoot

0

Type A and Type B

Modulation index m

8 % for short modulation pulses

Type A and Type B

3/f

Type A and Type B

Rise tirlmJ L. fall time te

79T

Paramieters applicable for a PCD to PICC bit rate of 3f./4 and 3f_/2

PR 56° Type Aand Type B
ISI, 0 Type A and Tyjpe B
ISI, 1 Type A and Tyjpe B
Phase poise 0,03 Type A and Tyjpe B
Paramieters applicable for a PCD to PICC bit rate of f. and 2f

PR 60° Type A and Type B
ISI4 0 Type A and Type B
ISI, 1 Type A and Tyjpe B
Phase foise 0,0125 Type A and Tyjpe B

5 Apparatus and circuits for test of ISO/IEC 14443-1 and ISO/IEC 14443-2

parameters

5.1 verview

This clause defines the test apparatus and testicircuits for verifying the operation of a PICC orfa PCD

according to ISO/IEC 14443-1 and ISO/IEC 14443-2. The test apparatus includes the following:

a) mdasurement instruments (see 5.2);

b) calibration coils (see 5.3);

c¢) Test PCD assemblies (see 5:4);

d) Reference PICC and Active Reference PICC (see 5.5);

e) P

—

f) EMD test setup{see 5.7).

C transmission-test setup (see 5.6);

These are described in the following subclauses.

5.2 Minimum requirements for measurement instruments — Oscilloscope

The digital sampling oscilloscope shall be capable of sampling at a rate of at least 500 million samples per
second with a resolution of at least 8 bits at optimum scaling and shall have an overall minimum bandwidth
of 250 MHz. The oscilloscope should have the capability to output the sampled data as a text file to facilitate
mathematical and other operations such as windowing on the sampled data using computer programs (see

Annex E and Annex F).

NOTE The overall bandwidth is the combination of oscilloscope and probing system bandwidth.
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5.3 Calibration coils

5.3.1 General
This subclause defines the size, thickness and characteristics of the calibration coils 1 and 2.

Calibration coil 1 shall be used only in Test PCD assembly 1 and calibration coil 2 shall be used only in Test
PCD assembly 2.

5.3.2 Size of the calibration coil card

The calibration coil card shall consist of an area which has the height and width of an ID-T type deflined in
ISO/IEL 7810 containing a single turn coil concentric with the card outline (see Figure 1).

1 5 2
e N e

%

NG
Key
1  caljbration coil 1 (ISO/IEC 7810 ID-1 outline)
2 caljbration coil 2 (ISO/IEC 7810 ID-1 outline)
3 coil 72 x 42,1 turn
4 coil 46 x 24,1 turn
5 comnections
NOTE Drawings are not to scale.

Figure 1 — Calibration coils 1 and 2

5.3.3 | Thickness and-material of the calibration coil card

The thickness of thé.calibration coil card shall be less than that of an ID-1 card. It shall be constructed of a
suitablp insulating'material.

5.3.4 | Coil characteristics

The coil on the calibration coil card shall have one turn. Relative dimensional tolerance shall be +2 %.
The outer size of the calibration coil 1 shall be 72 mm x 42 mm with corner radius 5 mm.

NOTE1 The area over which the field is integrated is approximately 3 000 mm?2.

NOTE2  At13,56 MHz the approximate inductance is 250 nH and the approximate resistance is 0,4 ).

The open circuit calibration factor for the calibration coil 1 is 0,318 V (rms) per A/m (rms) [equivalent to
900 mV (peak-to-peak) per A/m (rms)].
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The outer size of the calibration coil 2 shall be 46 mm x 24 mm with corner radius 2 mm.

NOTE 3

NOTE 4

The area over which the field is integrated is approximately 1 100 mm?2.

At 13,56 MHz the approximate inductance is 140 nH and the approximate resistance is 0,3 Q.

The open circuit calibration factor for the calibration coil 2 is 0,118 V (rms) per A/m (rms) [equivalent to
333 mV (peak-to-peak) per A/m (rms)].

The coil shall be made as a printed coil on printed circuit board plated with 35 pm copper. Track width shall
be 500 pm with a relative tolerance of #20 %. The size of the connection pads shall be 1,5 mm x 1,5 mm.
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of components which may occurduring certain tests. Heat dissipation aspects must be conside

the m3
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10 Q potentiometer P1serves to fine adjust the balance point when the sense coils are not loaded by

or any
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rh impedance oscilloscope probe ground connection should be as short as possiblg, less than
ial connection.

[est PCD assemblies

General

st PCD assemblies are defined:

5t PCD assembly 2 for PICCs of “Class 4”, “Class 5” and ‘€lass 6”.

pst PCD assembly shall consist of a circular TestPCD antenna directly connected to the 3
nce matching network and two parallel sense goils, sense coil a and sense coil b, as shown in pi
re 2.

pose of the impedance matching netwofk is to adapt the signal generator outputimpedance (Z
intenna impedance. The linear low distortion variable output 50 ) power driver shall be caj]
ing a resulting field strength and-Type A and Type B modulations suitable for all applicable teg

ING — The Test PCD assembly definition does not include any measures to avoid overh

nufacturer.

se coils shall be connected such that the signal from one coil is in opposite phase to the oth

magnetically coupled circuit. The capacitive load of the probe including its parasitic capacitan
than 14 pF,

The ca
reprod

pacitance”of the connections and of the oscilloscope probe should be kept to a minim
cibility.

< 14 pF

arallel resistance R, > 9 k(1 at 13,56 MHz shall be used to measure the (open circuit) voltageipduced

20 mm

5t PCD assembly 1 for PICCs of “Class 17, “Class 2” and “Class 3” and for PICCs which do nat claim
copformance with a PICC class;

uitable
inciple

=50Q)
able of
ts.

eating
red by

er. The
a PICC
ce shall

um for

b of the

potentlometer P1 is only 10 Q. Ifthe set-up cannot be compensated by the 10 Q) potentiometer P1 the overall
symmetry of the set-up should be checked.

The high impedance oscilloscope probe ground connection should be as short as possible, less than 20 mm
or coaxial connection.
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2

se coil b

t PCD antenna

ntical length twisted pairs or coaxial cables of lessthan 100 mm
be connected to oscilloscope

Figure2 = Test PCD assembly (principle)

Test PCD antennas

5t PCD antenna 1 for Test PCD assembly 1 shall have a diameter of 150 mm and include the imp
hg network 1.

5t PCD antenna 2 for Test PCD assembly 2 shall have a diameter of 100 mm and include the imp|
hg network2:

st PCDantenna construction and each impedance network circuitry is defined in Annex A.

htChing of each Test PCD antenna should be accomplished by using an impedance analys

\ / 240.0
D J /R
mz X p— c—

edance

edance

er or a

networ

1 1 1I£D 4
K 4dlldlySCI O dIl LUK ITICLCT.

Unless otherwise specified, the impedance matching networks or their components values may be modified

as long

5.4.3

as not having negative impact on the test parameters and coverage.

Sense coils

In Test PCD assembly 1 the size of the sense coils 1 shall be 100 mm x 70 mm with corner radius 10 mm.

In Test PCD assembly 2 the size of the sense coils 2 shall be 60 mm x 47 mm with corner radius 10 mm.

Each sense coil construction shall conform to the corresponding drawings in Annex C.
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5.4.4 Mechanical construction of the Test PCD assemblies

Test PCD assembly 1: The sense coils 1 and the Test PCD antenna 1 shall be assembled in parallel and with
the sense and antenna coils coaxial and such that the distance between the active conductors is 37,5 mm as
illustrated in Figure 3 a).

Test PCD assembly 2: The sense coils 2 and the Test PCD antenna 2 shall be assembled in parallel and with
the sense and antenna coils coaxial and such that the distance between the active conductors is 23 mm as
illustrated in Figure 3 b).

The dimensional tolerance shall be better than 0,5 mm. The distance between the coil in the DUT and the
calibration coil shall be equal with respect to the coil of the Test PCD antenna

NOTE These distances are chosen to offer a strong and homogenous magnetic field in the DUT positidn,

Dimensiensin millimetres

37,5 37,5 23 23

a) Test PCD assembly 1 b) Test PCD assembly 2

Key

DUT

active conductors
test PCD antenna 1
sense coil 1a
sense coil 1b
calibration coil 1
test PCD antenna 2

N O U W
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8 sense coil 2a
9 sense coil 2b
10 calibration coil 2

Figure 3 — Test PCD assembly 1 and Test PCD assembly 2

5.5 Reference PICC and Active Reference PICC

5.5.1 General

Two reference equipments are defined for testing PCDs:
a) thg¢ Reference PICC;
b) the Active Reference PICC.

5.5.2 | Reference PICC

5.5.2.1 General

A Refeffence PICC is defined to test the ability of a PCD to

a) generate a field strength of at least H,;, and not exceeding H, &
b) trgnsmit a modulated signal to a PICC; and

c¢) belimmune against EMD signals from the PICC

in its operating volume.

5.5.2.2] Dimensions of the Reference PICC

The Refference PICC shall consist of an arealeontaining the coils which has the height and width deflined in

ISO/IEC 7810 for ID-1 type. An area exteinal to this, containing the circuitry which emulates the rg
PICC functions, shall be appended in sueh a way as to allow insertion into the test set-ups and so as t

no intefference to the tests. The diniensions shall be as shown in Figure 4.

172

Dimensions in mil]

4 )

O

quired
D cause

imetres

Key

1 outline ISO/IEC 7810 ID-1
2 location of coils

3 location of circuitry

Figure 4 — Reference PICC dimensions
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5.5.2.3 Reference PICC construction

The Reference PICCs coils layouts shall be as defined in D.1. If connectors are used between the coils and the
circuitry, those connectors shall have minimal, if any, effect on the RF measurements.

The Reference PICC shall have a circuit diagram as defined in Figure 5 and component values as defined in
Table 8.

5
a ndT I:IR4
bT c
CMF3 _ .CON3
CON4
.2 1 Load
(Pikk up CMF4 R1| | R2 RS Ca= A
cpil) [ ] 1 1
' R6
NS - CMF2  CON2
' — o]
R9 R7 (
DIA D2V (MY
.1 R3 =
(Main g c1 —Z c2 —Z LN
cpil) 7 7
CMF1  CcdN1
D3V | D4Ax C3—— DzA& [ Qla|Qib R5|:|
. lb Lo <?
]2 I

Figure 5 — Reference PICC circuit diagram

NOTE Position "d" of jumper J1 is RFU.

Table 8=~ Reference PICC components list

Component Value Component Value
L1 As'defined in D.1 C1 7 pF - 50 pFP
L2 As defined in D.1 Cc2 3 pF - 10 pFb
R1 1,8 kQ C3 27 pF
R2 0kQ-2kQO2 C4 1nF
R3 220 Q D1,D2,D3, D4 BAR43S or equivalent¢
R4 51 kQ Dz BZX84, 15 V or equiyalent¢
RS 510 Q1a,Q1b BCV61A or equivalent
R6 500 kQ Q2 BSS83 or equivalent
"7 TR CMFE1 CME?2 ACM3225-102-2P or equiv-
CMF3, CMF4 alent
R8 510 %%213' ((:I(())ll\ili RF connector
R9 1,5 kQ

a A multi-turn potentiometer (turns 210) should be used.
b Q-factor shall be higher than 100 at 13,56 MHz.

¢ Careshould be taken on parameters Cj (junction capacitance), Cp (package capacitance), Ls (series inductance) and Rs (series
resistance) of equivalent diodes. Note that these values could be unavailable in the datasheet.
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At CON1 the load modulation signal shall be applied. The load modulation can be determined in Test PCD
assembly. When not used, the load modulation signal generator shall be disconnected or setto 0 V.

With the voltage at CON2 the Reference PICC load can be adjusted until the required DC voltage shows at CON3.

The Reference PICC DC voltage shall be measured at CON3 using a high impedance voltmeter and the
connection wires should be twisted or coaxial.

The PCD waveform parameters are picked up at CON4 using a high impedance oscilloscope probe. The high
impedance oscilloscope probe ground connection should be as short as possible, less than 20 mm or coaxial
connection.

Positiop "a” of |2 shall be used for testing bit rates of f./128, f./64, f./32 and f_/16.
Positiop "b" of ]2 shall be used for testing bit rates of f./8, f./4 and f_/2.

5.5.2.4

The Reference PICC resonance frequency shall be calibrated with the following procédyre.

a) Sef

b) Copnect the calibration coil directly to a signal generator and the Reference PICC CON3 to

im
¢) Lo

col

d) Dr

f) A
g) Re
h) Ca
i) Pl

"b

be
j) Re

Instead
produd
the cal

e) Aj[ust the Reference PICC capacitors C1 and C2 to gemaximum DC voltage at CON3.

Reference PICC resonance frequency tuning

n_n

jumper J1 to position "a".

bedance voltmeter. Connect all the other connectors to the same eqUipment as used for the teq

Cate the Reference PICC at a distance d = 10 mm above the ealibration coil with the axes of
Is (calibration coil and Reference PICC main coil) being congruent (see Figure 6).

ve the calibration coil with a sine wave set to the desired resonance frequency.

a high
ts.

he two

ust the signal generator drive level to obtain a\DC voltage at CON3 of V.4 as defined in Table [12

peat steps e) and f) until the maximum voltage after step e) is V},,q4.

ibrate the Test PCD assembly to produce the H,;, operating condition on the calibration coil.

in
ce the Reference PICC into the DUT position on the Test PCD assembly. Switch the jumper]1 to p

and adjust R2 to obtain a DC voltage of V4 measured at CON3. The operating field conditig
verified by monitoring the-voltage on the calibration coil and adjusted if necessary.

peat steps b) to g) with the obtained value of R2.

of a signal generator, a vector network analyser may be used if sufficient power is prov
e Vioaq at CON3 while reaching the maximum resistive part of the measured complex imped
bration coil:

osition
n shall

ded to
ance of
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om the

he coils

1 /
4—
7 ~
3
Key
1 maifpcoll (bottom side]
2 picKup coil (top side)
3 calibration coil (top side)
4 reference PICC circuitry
5 CON3
6 to vpltmeter
7  toslgnal generator
d disthnce (see procedure above)
NOTE Drawing is not to scale.
Figure 6 — Reference PICC frequency tuning'set-up (principle)
5.5.3 | Active Reference PICC
5.5.3.1] General
An Actjve Reference PICC is defined to test the ability of a PCD to receive a load modulation signal fT
PICC in|its operating volume.
5.5.3.2] Dimensions of the Active Reference PICC
See 5.5,2.2.
5.5.3.3] Active Reference PICC construction
The Active Reference PIGCsicoils layouts shall be as defined in D.2. If connectors are used between t
and the circuitry, those-connectors shall have minimal, if any, effect on the RF measurements.
The Adtive Reference PICC shall have a circuit diagram as defined in Figure 7 and component values as
defined in Table 9 Input and output connectors are described in Table 10.
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2N +12V
C5| Cé
= = R9
A +12V ,_— U2 bt R11
- . B 1
| | ‘Lc4 @ CON3
co-L Tcio | LTI v R10 T
~
I I Rlu R2 7] 8
Q1E'— Q3 A +12V
C1 C11 |C12
R5
Q2 | I
R12 R13
J e
R7 ' CON1
LP (main coil) _,_T\ * 9
L -12v R8 =
C13(C14
CON5
R14 %
Q4 ~ e — = = =
= ‘/| 1T ‘—'R6
C2
Q5 Q6
R3 R4
_|_T;7 1oy L4 (pick up coil) () cona
c15]c 1
Figure 7 — Active Reference PICC circuit diagram
The registor R14 shetild be placed as close as possible to the antenna coil.
Table 9 — Active Reference PICC components list
Component Value Power dissipation Component Value
. R1,R3 10 Q 235 mW C1,C2,C4 1 nF
R2, R4, R5,R6 100 Q <50 mW D1 BAT54 or equivalent
R7 1,3 kQ 250 mW Q1,Q2,Q3 BD136 or equivalent
R8 50Q 250 mW Q4,Q5,Q6 BD135 or equivalent
R9 1,8kQ <50 mW U1, U2 THS309116;’1£ equiva-
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Table 9 (continued)
Component Value Power dissipation Component Value
C5,C7,C9, C11,
R10,R11 1,5kQ <50 mW €13, C15 4,7 uF
Ce, C8, C10,
R12,R13 1,2kQ <50 mW C12, C14, C16 100 nF
R14 0,50 <50 mW

Table 10 — Active Reference PICC Input/Output connector description

Conpector Input/Output Description
cbN1 Inout Generation of the Active Reference PICC transmission and unmodulated state
P US (loading effect).
cbN3 Output Image of the field received when the Active Reference PICC-does not trapsmit
(DC voltage).

CPN4 Output PCD carrier extraction.

CPN5 Output Image of the field transmitted by the Active Refegence PICC.
The Active Reference PICC received DC voltage shall be measured at CON3 usinga high impedance voltmeter
and the¢ connection wires should be twisted or coaxial.
High impedance oscilloscope probes shall be used to pick up the signalstat CON4 and CONS5.
5.6 RICC transmission test setup
5.6.1 | General description
The PICC transmission test setup contains:
a) asfignal generator with low phase noise, whichis used to generate an RF carrier field and to synthesize

PCD test commands sent to the DUT;
b) th¢ Test PCD assembly;
¢) asfignal amplitude analysing device made of a signal acquiring device (e.g. an oscilloscope) and the PCD
phhse stability analysis tool defined in Annex M.

The signal amplitude analysing device shall be able to carry out instantaneous phase versys time
measufements with fixed.frequency, high dynamic range, low measurement uncertainty and high time
resolutfion. See 5.2 for minimum requirements on the amplitude analysing device.
5.6.2 | Phase stability precondition test
5.6.2.1 Purpose
In ordgre guarantee an RF field with high frequency stability, a phase stability test shall be performed and

passed successtully by the PICC transmission test Setup. 1 ne aim of this precondition test s to verity that the
test apparatus used for PICC transmission measurements provides a signal frequency with high stability.

The phase stability test is passed if the maximum phase drift is smaller than 6° when measured as described
in5.6.2.2.

NOTE

This maximum phase drift value for the phase stability test covers the measurement uncertainty and noise
as well as component fabrication tolerances and temperature dependencies.
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5.6.2.2 Test procedure

Perform the following steps to assess the instantaneous phase and compute its maximum phase drift at
leastat H;, and H,.

a) Tune the Reference PICC 1 to 13,56 MHz as described in 5.5.2.4.

b) Adjust the RF power delivered by the signal generator to the Test PCD antenna to the required field
strength as measured by the calibration coil.

c) Place the Reference PICC 1 into the DUT position on the Test PCD assembly, set jumper J1 to position
‘b’ and adjust R2 to obtain a voltage of V.., at CON3. Alternatively, jumper J1 may be set to position
‘c’ and the applied voltage on CON2 is adjusted to obtain a voltage of V .4 at CON3. In both calses the
opegrating field condition shall be verified by monitoring the voltage in the calibration coil and adjusting

if necessary.

d) Reford the non-modulated RF carrier signal of the pick up coil for a time period of atdeast 25 ms

e) Compute the maximum phase drift from the instantaneous phase using the PCD pha’se stability analysis
to¢l defined in Annex M. Check if the maximum phase drift of the instantaneous'phase is always $maller
than the value specified in 5.6.2.1.

5.6.2.3] Testreport

The tegt report shall contain the maximum phase drift of the PICC transmission test setup and shalll state
whethgr the requirements have been fulfilled.

5.7 HEMD test setup

5.7.1 | General description
The EMD test setup contains the following:

a) asfignal generator with low phase noise, which is used to synthesize both an EMD test pattern ahd PCD
tegt commands sent to the DUT;

b) the Test PCD assembly;

c) asjgnal amplitude analysing device:
1) | either a signal acquiring/device (e.g. oscilloscope) and appropriate computation software;
2) | or a spectrum analyser (see additional constraints in 5.7.2).

The signal amplitude‘analysing device shall be able to carry out power versus time measurements with fixed
frequency, fixed banidwidth, high dynamic range, low measurement uncertainty and high time resolution.

The PICC EMB-tests may be performed using the RF output signal of a commercial PCD. The PCD EMD test
may use a,PICC emulator to generate the EMD test pattern.

5.7.2 Computation of power versus time

The beginning of the captured signal shall be windowed by a Bartlett window of exactly two subcarrier
cycles. Fourier transformation of these windowed samples produces one power value. By shifting the
Bartlett window by steps of 1/f. from the beginning to the end of the captured signal, the desired power
versus time result is finally computed.

NOTE The resulting 3 dB bandwidth of the above described window is 531 kHz and its noise equivalent bandwidth
amounts to 843 kHz.

The computation of the power versus time shall be performed at f. + f; and f_ - f;, using a scaling such that a
pure sinusoidal signal results in its peak magnitude. An example of computation is provided in Annex ].
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In case of using a spectrum analyser, the equipment shall have at least an equivalent analysis bandwidth. It
shall pass the noise floor precondition test, as defined in 5.7.3, and there shall be some additional margin of
10/f. on tg pcc requirement and no spikes above the EMD limit.

5.7.3

5.7.3.1

Noise floor precondition test

Purpose

In order to ensure a high dynamic range and sufficient sensitivity, a noise floor measurement shall be
performed and passed successfully by the EMD test setup. The alm of this precondltlon test is to verify that

The nofji

The no
Fouriel

NOTE
second

5.7.3.2

Perforin the following steps to assess the noise floor at least at H,;, and\H .,

a) Tu

b) Adjust the RF power delivered by the signal generator to.the Test PCD antenna to the requirg

sty
c¢) PIg
"b
"C"
op
if 1
d) Re
e) Co
on
5.7.3.3
The te

requireg

6 Te

picc: When measured as described in 5.7.3.2.

transformation, as described in 5.7.2.

br with an 8-bit digital oscilloscope at sampling rate of 1 000 million samples per.sécond.

Procedure

he the Reference PICC 1 to 13,56 MHz.
ength as measured by the calibration coil.

ce the Reference PICC 1 into the DUT position“en the Test PCD assembly, set jumper J1 to p
and adjust R2 to obtain a voltage of V},,q aRCON3. Alternatively, jumper J1 may be set to g

ecessary.

rord the signal of the sense coils(for a time period of at least 250 ps.

e given in Annex J. Check-if these noise standard deviations are three times smaller than Vg p|

Test report

ments have%een fulfilled.

st of ISO/IEC 14443-1 parameters

6.1

6.1.1

LD test Ior alternating magnetc fields

Purpose

ise floor test is passed if the noise standard deviation is at least three times smaller than the EMD
limit Vg

ise standard deviation is determined by calculating the root-mean-square value ofithe resulty of the

This noise floor can be obtained either with a 14-bit digitizer at a sampling rate'of 100 million samples per

d field

osition
osition

and the applied voltage on CON2 is adjusted to obtain a voltage of V} ,4 at CON3. In both calses the
erating field condition shall be verified by monitoring the voltage in the calibration coil and agljusted

mpute the noise standard deviations at f. + f; and f_ - f; using suitable computer software, as g.g. the

bt report shalk(state the noise standard deviations at f, + f; and f, - f; and shall state whether the

This test determines that the PCD generates a field not higher than the average value specified in
ISO/IEC 14443-1 for each PICC class.f
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Procedure

Apply the following procedure with each Reference PICC:

a) Tune the Reference PICC to 19 MHz as described in 5.5.2.4 steps a) to g).

b) Calibrate the Test PCD assembly (see Table 11) to produce the average field value specified in
ISO/IEC 14443-1:2018, 4.4 on the calibration coil.

c¢) Place the Reference PICC into the DUT position on the Test PCD assembly (see Table 11). Switch the
jumper J1 to position "b" and adjust R2 to obtain a DC voltage of 3 V measured at CON3. The operating
field condition shall be verified by monitoring the voltage on the calibration coil and adjusted if

ne

d) Se
su

Wi/

po
Th|

Cessary. The R2 value should be between R2 . and R2 . as defined in Table 11.

min max

airch for the maximum DC voltage at CON3 by moving and rotating the Reference PIGC.on t
rface, starting from Position 0 as defined in Table 3. The DC voltage at CON3 shall notgxceed 3

sition where the PICC main coil conductors (traces) maximally overlap the P€D-dntenna cond
is position with the maximum DC voltage at CON3 could be out of the PCD operating volume as

for] each PICC class in ISO/IEC 14443-2.

WARNING — If the PCD field is not continuously emitted, the DC voltage measurement shall b
when the PCD field is present.

e) Ifdxceeded, use the same conversion factor to measure the maximum and average DC voltage and

in field strength to check the maximum and the average field values specified in ISO/IEC 14443-1:2(
Table 11 — R2 value for alternating magnetic field test

Reference PICC R2 in R25 % Test PCD assembly

1 56 Q 68 Q Test PCD assembly 1

2 97 Q 119 Q Test PCD assembly 1

3 100, 122 Q Test PCD assembly 1

4 84-Q) 102 Q Test PCD assembly 2

5 76 Q 92 Q Test PCD assembly 2

6 88 () 108 Q Test PCD assembly 2

6.1.3 | Testreport

The te$t report shall give-the DC voltage measured at CON3 for each Reference PICC. The test r
PASS oply if the PCD meets the requirements given by the last two steps of the procedure in 6.1.2 f

Reference PICC, otherwise the test result is FAIL.

6.2 PRICC testfor alternating magnetic fields

6.2.1

he PCD
V.

ARNING — The maximum is usually not obtained in Position 0 as defined in Table”3 but rather in a

uctors.
efined

e done

ronvert
18, 4.4.

psult is
br each

Purpose

The purpose of this test is to check the behaviour of the PICC in relation to alternating magnetic field
exposure at 13,56 MHz.

6.2.2

Apparatus

The Test PCD assembly shall be used to produce the alternating magnetic field.
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Procedure

The procedure is as follows.

a) Inaccordance with the PICC class, adjust the RF power delivered by the signal generator to the Test PCD
antenna to a field strength of the average level specified in ISO/IEC 14443-1:2018, 4.4 as measured by
the calibration coil.

b) Place the DUT in the DUT position and readjust immediately the RF drive into the Test PCD antenna to
the required field strength if necessary.

c¢) After 5 min, remove the PICC from the DUT position for at least 5 s.

d) In
an
thd

e) Pl3
thg

f) Ap
1y
2)

g) W

h) Ch
PI(

6.2.4

The teg

6.3 K

PCD an

a) wh

b) wh

hccordance with the PICC class, adjust the RF power delivered by the signal generator to the T

est PCD

renna to a field strength of the maximum level specified in ISO/IEC 14443-1:2018, 4.4 as\measiired by

calibration coil.

ce the DUT in the DUT position and readjust immediately the RF drive into the/Test PCD ant
required field strength if necessary.

ply for 5 min an ASK 100 % modulation to this field with the following duty cycle:
5sat0A/m (rms);
25 s at the maximum level specified in ISO/IEC 14443-1:2018, 4.4;ih accordance with the PIC
itfor 30 sat 0 A/m (rms).

eck that the PICC operates as intended. This check should be done at least by successfully ex
C transmission test defined in 7.2.1.

Test report

treport shall state whether or not the PICCleperates as intended.

XD tests

d PICC tests shall be applied as follows:

en the PXD is in PCD Mode,stests defined in 6.1 shall be applied;
en the PXD is in PICC Mede, tests defined in 6.2 shall be applied.

In automatic mode alternation, the PXD may be forced into the required mode.

7 Te

7.1 K

st of ISO/IEC 1444 3-2 parameters

CD tests

All the

bnna to

C class.

pcuting

PCD tests described below will be done in the operating volumes as defined by the PCD manuf

hcturer

for each supported PICC class.

All PCD tests of ISO/IEC 14443-2 parameters shall be performed using Reference PICCs 1, 2 and 3 and
optionally other Reference PICCs corresponding to the optional PICC classes supported by the PCD, with the
relevant parameters and Test PCD assembly as defined in Table 12.

NOTE 2

The PCD field strength supporting operation with PICC Class 1, which was defined in former edition

document, is no longer present.

NOTE 3
present

s of this

The power transfer PCD to PICC test, which was defined in former editions of this document, is no longer
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Table 12 — PICC classes parameters

SLCS(; Rei;ffceg ce ” HE;‘ fest — — Himax te;; Test PCD assembly
load min max min max

1 1a 45V 647 Q) 791 Q 76 Q) 94 () Test PCD assembly 1

2 2 4,5V 10300 12600 112 Q 138 Q Test PCD assembly 1

3 3 4,5V 1080 Q 13200 117 Q 143 O Test PCD assembly 1

4 4 4,5V 990 Q 1210 Q 99 O 121 Q Test PCD assembly 2

5 5 4,5V 960 Q 1170 Q 103 Q 127 Q Test PCD assembly 2

6 6 4.5V 7000 2000 1170 143 Q TestRCD assembly 2
a2 Thq PCD should be tested with a V4 of 6 V for Reference PICC 1 to ensure interoperability with PICCs conformantiyith the
Zé%aé'r;ﬁ 1;i1rement referenced in ISO/IEC 10373-6:2020, where Class 1 defines R2;, as 870 Q and R2 . as 1 070 @\fet Test PCD

7.1.1

7.1.1.1

This te
field st

NOTE 1

7.1.1.2

7.1.1.2

a)
b)

9

d)

7.1.1.2,2  Procedure for H ;, test

a)
b)

Tu
Ca

Pl3

po
be
In

coil and adjusted if necessary:.

Th|

Po
sh
do

PCD field strength

Purpose

rength values to be used with each Reference PICC are given in ISOAIEC 14443-2:2020, Table 1

The test takes account of PICC loading of the PCD.
Procedure

.1 Procedure for H,, . test

max
he the Reference PICC to 19 MHz as described in“5:5.2.4 steps a) to g).
ibrate the Test PCD assembly to produce the{ ,, operating condition on the calibration coil.

ce the Reference PICC into the DUT position on the Test PCD assembly. Switch the jumpe
sition "b" and adjust R2 to obtain a PE€voltage of 3 V measured at CON3. Alternatively, jumper
set to position "c" and the applied,voltage on CON2 is adjusted to obtain a DC voltage of 3V a
both cases, the operating field condition shall be verified by monitoring the voltage on the cali

sition the Referénce PICC within the defined operating volume of the IUT. The DC voltage a

ne when the;PCD field is present.

5t measures the field strength produced by a PCD in its operating volumexThe maximum and minimum

rJ1 to
J1 may
t CON3.
bration

e R2 value should be between R2 ;. and R2 . as defined in H,, test columns in Table 12. Ch¢ck this
rampge at least once before/using the alternative method.

[ CON3

11l not exceed)3.V. If the PCD field is not continuously emitted, the DC voltage measurement ghall be

Tu

he-the Reference PICC to 13,56 MHz as described in 5.5.2.4.

Place the Reference PICC into the DUT position on the Test PCD assembly producing the H,;, op
condition on the calibration coil. Check that the jumper J1 is set to position "b" and that a DC voltage of

V)oaq @s defined in Table 12 is measured at CON3. Alternatively, the jumper J1 may be set to position "c

erating

and the voltage on CON2 is adjusted to obtain a DC voltage of V},,4 as defined in Table 12 at CON3. In
both cases, the operating field condition shall be verified by monitoring the voltage on the calibration
coil and adjusted if necessary.

WARNING — R2 value should be between R2 ; and R2 .. as defined in H;, test columns in Table 12.

Ch

eck this range at least once before using the alternative method.
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c¢) Position the Reference PICC within the defined operating volume of the IUT. The DC voltage at CON3
shall exceed V) ,4 as defined in Table 12. If the PCD field is not continuously emitted, the DC voltage
measurement shall be done when the PCD field is present.

d) For Reference PICC 1 repeat:

1) step b) with a DCvoltage V) ,4 of 6 V measured at CON3 instead of V|4 as defined in Table 12; and
2) step c), where the DC voltage at CON3 shall exceed 5,3 V [corresponding to H,;, - 0,2 A/m (rms)],
instead of V), 4 as defined in Table 12.

7.1.1.3—Testreport

The test report shall confirm the operating volume in which the DC voltage measured at CON3/for R2 or

variable load resistor adjusted to H,;, and H,,, field strength fulfills the requirements definéd in step d) of

7.1.1.2.]l and in step c) and step d) of 7.1.1.2.2.

7.1.2 | Modulation index m and waveform

7.1.2.1 Purpose

This teft is used to determine the index of modulation of the PCD field as.well as the rise and fall tinpes and

the ovdrshoot values as defined in ISO/IEC 14443-2 for all supported PCD.to PICC bit rates.

7.1.2.2l Procedure

a) Pogition the calibration coil at an arbitrary position in the*defined operating volume and display the
induced coil voltage on a suitable oscilloscope. Detérmine the modulation index m and wayveform
characteristics using the analysis tool defined in Annéx E.

b) Tupe the Reference PICC to 16,5 MHz as described in 5.5.2.4 steps a) to g) and switch the jumppr J1 to
pokition "c".

¢) Switch the jumper J2 to position "a" or toiposition "b" according to the tested PCD to PICC bit rate and
plgce the Reference PICC at a particularposition in the PCD operating volume.

d) Apply and adjust a DC voltage at CON2 to obtain a DC voltage at CON3 of V4 as defined in Table|12. If a
DQvoltage of V.4 cannot be réached at the selected position, the maximum achievable voltage|should
belused for the test.

e) If the unmodulated voltage on CON4, measured with a suitable oscilloscope (requirements see 5.2) is
below 1 V (peak-to-peak), use an alternative pick up coil to determine the waveform characteristic.
Thiis alternative pi¢kyup coil should have a “figure 8” shape with 15 mm radius positioned farthest away
frdm the Refereneg’ PICC to minimize coupling and as close as possible to the PCD antenna to mgximize
induced voltage

f) Deferminme-the modulation index m and waveform characteristic from the voltage at CON4 oy at the
altprnative pick up coil using the analysis tool defined in Annex E.

g) Repeatstepsetoffor-variouspositionswithinthe-operatingvolumeand-al-supported to PICC
bit rates.

NOTE1 The selected position of the calibration coil within the operating volume is not expected to affect the

results.

NOTE 2  The Reference PICC load does not represent the worst case loading effect of a PICC. Higher loading effects

can be achieved with resonance frequencies closer to carrier frequency (e.g. 15 MHz or 13,56 MHz).
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7.1.2.3 Testreport

The test report shall give the measured modulation index m of the PCD field, the rise and fall times and
overshoot values, within the defined operating volume in unloaded and loaded conditions.

7.1.3 Phase stability test

7.1.3.1 Purpose

The purpose of this test is to determine whether the PCD provides f. with a phase drift within the limit
defined in ISO/IEC 14443-2.

7.1.3.2) Test procedure
a) Tupe the Reference PICC 1 to 13,56 MHz as described in 5.5.2.4.

b) Pldce the Reference PICC 1 at an arbitrary position in the PCD operating volume, setjumper J1 to gosition
"bl and adjust R2 to obtain a voltage of V.4 (see Table 12) at CON3. Alternatively)jumper J1 may be set
to position "c" and the applied voltage on CON2 is adjusted to obtain a voltage of V},,4 at CON3.

c¢) Reford the signal of the pick up coil for a time period of at least 25 ms.

d) Compute the maximum phase drift from the instantaneous phase using the PCD phase stability analysis
togl defined in Annex M. Check if the maximum phase drift of the-instantaneous phase is smallpr than
th¢ limit specified in ISO/IEC 14443-2:2020, 8.2.5.2.

7.1.3.3] Testreport
The tedt report shall contain the maximum phase drift of the PCD.

The usgd test conditions shall be mentioned in the test report.
7.1.4 | Load modulation reception for PICC to PCD bit rates of f./128, f./64, f./32 and f_/16

7.1.4.1 Purpose

This tgst is used to verify that a PCD.correctly detects the load modulation of a PICC which confdrms to
ISO/IEC 14443-2 for PICC to PCD bitrates of f./128, f./64, f./32 and f./16, if supported.

In ordgr to limit the testing-time, only the highest PICC to PCD bit rate corresponding to every sugported
subcartfier f; shall be tested.

7.1.4.2) General déescription

For thelload modulation reception test the Active Reference PICC uses the principle of active load modulation
to modjify the<ield generated by the PCD.

The active toad modulation signal of the Active Reference PICC shall be strictly synchronous to the PCD
generatedfield—The-pick-up-coil-roltage-on-CON4an-alternative pickup-coiHsee Z14-2step-e}+tHe main
coil current on CON5 or any other mean may be used to synchronize the Active Reference PICC active load
modulation signal generating device to the PCD RF field. It is recommended to perform synchronization
during time periods when neither the PCD nor the Active Reference PICC modulates the RF field. During the
Active Reference PICC response, the Active Reference PICC phase reference shall not vary more than 3° from
the 2} |yt value when it was synchronized; if synchronization is done much before the Active Reference
PICC response, care shall be taken to limit the possible phase drift until the start of the Active Reference

PICC response.

The active load modulation signal shall be generated such that the load modulation signal envelope observed
at the load modulation test circuit of Figure 2 has a sinusoidal shape without phase jumps.
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7.1.4.3 Precondition test

Perform the following steps to verify the synchronous functionality of the Active Reference PICC:

a)
b)

9

d)

f)

g)

The pr
DM, N1

7.1.4.4 Test conditions

7.1.4.41 General

This tq
temper
only at

Figure

Place the Active Reference PICC in the DUT position of the Test PCD assembly.

Calibrate the Test PCD assembly to produce any field strength operating condition in the range of

[H

min’

H, .,] on the calibration coil.

Adjust the load of the Active Reference PICC to the equivalent load defined for the Reference PICC (with
V10aq DC voltage at Reference PICC CON3 as defined in Table 12 as setup at H,;,) having the same antenna
class by applying a constant carrier signal to connector CON1, adjusting first its phase in order to

achieve destructive interference and then its amplitude. The operating field condition shall be_¥

by
PI(

Sel

Th
an
25

Dis
cir
md

calibration coil and load modulation test circuit in separate files for analysis by the PICC amplity

ph
Re

monitoring the voltage on the calibration coil and adjusted if necessary. Note the Actiyé Re
C CON3 DC voltage corresponding to the field condition.

1d a command with the Test PCD assembly.

e Active Reference PICC shall respond strictly synchronously, i.e., with a theoretical 4y |yr
1 a constant g} |y;p between multiple responses. The Active Reference PICC shall respond
b byte frame at a PICC to PCD bit rate of f_/128.

cuit, including at least 200 carrier periods before the first and~20 carrier periods after t
dulation of the Active Reference PICC on the signal acquiring device and store the sampled

hse drift analysis tool defined in Annex N.
peat steps d) to f) 24 times.

econdition test is PASS when the Active Referenc&PICC response &y |yrgr iS less than +3°
r maximum variation is less than #3° over 24 responses.

st shall be done at ambient, minimum and maximum temperatures. If minimum and ma
atures are not provided in<PED test conditions, load modulation reception test shall be per
ambient temperature.

and PI

a)

b)

Th|
1)
2)

C to PCD bit rate,
e top plot shows/the Active Reference PICC carrier signal:
Active Reference PICC carrier transmission, equivalent to state MS1, is shown as a black colouy

inverse Active Reference PICC carrier transmission, equivalent to state MS2, is shown :
coloured bar; and

rerified
ference

br of 0°
with a

play the whole Active Reference PICC response of both, calibratignycoil and load modulation test

he last
data of
de and

and its

Ximum
formed

8 to Figure 13 illustrate'the test conditions which are specific for the communication signal interface

ed bar;

IS grey

3)

no Active Reference PICC carrier transmission, equivalent to state US, is shown in white colo

ur.

The bottom plot shows the phase signal also including the interstate phase drift (grey dashed line)
over time.
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7.1.4.4.2 Test conditions for Type A for a PICC to PCD bit rate of f_/128
Four phase drift conditions are defined within limits defined in ISO/IEC 14443-2.

a) Phase drift condition Al: Constant interstate phase drift of &} |yrgr pcp Over the complete Active
Reference PICC response, active load modulation transmission during state MS1 and active load
modulation transmission with the inverse phase of MS1 during state MS2. For an example see Figure 8.

Y1

I 1etu letu . 1etu 1etu
Y2 e
J,_HHA oA A A A LA

[l AL il

Key
Y, anjplitude * Pimnir
Y, phase (degree) b Gim, it ~ 1802,

gLM, INIT ¥ ﬂLM, INTER, PCD.
o
gLM, INIT ¥ 180° + gLM, INTER, PCD.

Figure 8 — Example of phase drift condition A1 forType A at a PICC to PCD bit rate of f,/128

b) Phpse drift condition A2: Constant phase interstate drift of -&} \ |ygg, pcp Over the complete| Active
Reference PICC response, active load modulation transmission during state MS1 and actiye load
mqdulation transmission with the inverse phase of MS1 during state MS2. For an example see Figure 9.

YlI

letu 1etu . 1etu 1etu

THITT 1T
T

Pk mpnpu R NRNRRRH|

1
—

ot

Key
Y, anplitude 4 gLM, T80
Y, phase (degree) > v

o
gLM, INIT * 180° - gLM, INTER, PCD.
gLM, INIT ~ gLM, INTER, PCD.

Figure 9 — Example of phase drift condition A2 for Type A at PICC to PCD bit rate of f./128
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Phase drift condition A3: Constant interstate phase drift of gy |yter pcp during sequence D and E
defined in ISO/IEC 14443-2:2020, 8.2.6.1. For an example see Figure 10.

1) Active load modulation transmission during MS1 and active load modulation transmission with the
inverse phase of MS1 during state MS2.

2) If sequence D directly follows sequence E, the constant interstate phase drift shall be &} |yTER pcD
over both sequences.

Y1
1letu 1etu ) 1etu ) letu
[
Y2

amplitude & Oim, INpAD LM, INTER, PCD.
phpse (degree) b D1, 1t

Figure 10 — Example of phase drift condition A3 for Type A at PICC to PCD bit rate of f,/128

Phpse drift condition A4: Constant interstate phase drift of -&; \yTgr pcp during sequence I} and E
defined in ISO/IEC 14443-2:2020, 8.2.6.1. For'an example see Figure 11.

1) [ Active load modulation transmission during MS1 and active load modulation transmission with the
inverse phase of MS1 during state MS2.

2) | If sequence D directly follows sequence E, the constant interstate phase drift shall be -\ |Nfrer peD
over both sequences.
Y1 T

1etu 1etu 1etu 1etu

Y2

: TJ ﬂmn 1 J \T

J N
~ .
amplitude BN
b _
phase (degree) D1, it ~ DM, INTER, PCD.

Figure 11 — Example of phase drift condition A4 for Type A at PICC to PCD bit rate of f,/128
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All of these phase drift conditions shall be tested at V| \jz min pcp @0d Viyma max, pep at 24 different gy 7 in
steps of 15°.

This results in 192 tests per Active Reference PICC.

7.1.4.4.3 Test conditions for Type B for a PICC to PCD bit rate of f.,/128 and for Type A and Type B
for optional PICC to PCD bit rates of f./64, f./32 and f_/16

Two phase drift conditions are defined within limits defined in ISO/IEC 14443-2.

a) Phase drift condition B1: Constant interstate phase drift of &} |yrgr pcp Over the complete Active

Re aaaaaa RPICC yracnaonca ac Hiva
erence—TTrooT eSS poHSe—tterve

load modulation tranciiccing nrina ctata MST1 nd active load
rode—RoatatHo—t HE—State—ror—aha—act

mqdulation transmission with the inverse phase of MS1 during state MSZ2. For an example see Figure 12.

Y14 1etu | 1etu 1etu | 1etu
t
Y2
e N\ Cc
. - c e L L]
t
l | ‘ ‘ ‘ d
. -
Key
Y, amplitude A Oim N
Y, phpse (degree) b Gim it - 180°

gLM, INIT * gLM, INTER, PCD.
o
gLM, INIT ~ 180° + gLM, INTER, PCD.

Figure 12 — Exampleof phase drift condition B1 at PICC to PCD a bit rate of /64

b) Phpse drift conditieh.B2: Constant interstate phase drift of -} |yTgr pcp Over the complete| Active
Reference PICC sesponse, active load modulation transmission during state MS1 and actiye load
mqdulation trasmission with the inverse phase of MS1 during state MS2. For an example see Figure 13.
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Y1 A 1etu | 1etu 1etu | 1etu
t
Y2
a =1 ~ —
||I|I1 II]I'[' |1|-1fli__1r—.r—..qrt
b | L ‘ ‘ || ‘
' d
amplitude * Oim N
phpse (degree) b DM, nir — 180°.

gLM, INIT ~ gLM, INFER, PCD.
o
gLM, INIT ~ 1802~ gLM, INTER, PCD.

Figure 13 — Example of phase drift condition B2 at\PICC to PCD a bit rate of /64

All of these phase drift conditions shall be tested at V yjz min pcp @0d Vima max, pcp at 24 different g 7 in

steps of 15°.

This rgsults in 96 tests per each combination of PICE to PCD bit rate, communication signal interf3
Active Reference PICC.

7.1.4.5| Test procedure 1

The
The

a)
b)

9

d)

f)

iIce and

PCD shall operate under the conditiens defined in 7.1.6.4 after the selection of that PICC to PCD bit rate.

PCD shall correctly react to a réeeived PICC response at the selected PICC to PCD bit rate.
Pldce the Active ReferencePICC in the DUT position of the Test PCD assembly.

Calibrate the Test PCzassembly to produce H,;, in accordance with the Active Reference PICC cl

Adjust the load of the Active Reference PICC to the equivalent load defined for the Reference PIC

asSs.

C (with

V1ohq DC voltagéatReference PICC CON3 as defined in Table 12 as setup at H,,; ) having the same antenna

class by applying a constant carrier signal to connector CON1, adjusting first its phase in o
aclieve destructive interference and then its amplitude. The operating field condition shall be ¥
by|monitoring the voltage on the calibration coil and adjusted if necessary. Note the Active Re

rder to
rerified
ference

PICGCON3 DC voltage corresponding to the field condition.

Adjust the Active Reference PICC input signal at CON1 to get V| \jp min, pcp @ssociated with the noted field

strength and PICC class as specified in ISO/IEC 14443-2.
NOTE The V| 4 is measured as described in 7.2.1.
Select an applicable phase drift condition defined in 7.1.6.4.

Produce a response at a PICC to PCD bit rate of f./128 and record the initial phase & |y us
PICC amplitude and phase drift analysis tool of Annex N.
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g)

D)

m) Repeat steps a), b) and d) to 1) at least for all field strength conditions defined in Table-5.

ISO/IEC 10373-6:2025(en)

Place the Active Reference PICC in a position in the PCD operating volume with the same field strength
condition as setup in step c) by measuring CON3 DC voltage. If this field strength condition cannot be
achieved, measure the maximum field strength which can be achieved with a Reference PICC (with V} .4
DC voltage at Reference PICC CON3 as defined in Table 11) having the same antenna class then redo the
procedure steps a), b) and d) using this maximum achievable field strength in steps b) and d).

The PCD shall correctly detect the Active Reference PICC response.
Repeat step h) at least for all mandatory )\ |y;7 values defined in 7.1.6.4.

Repeat steps h) and i) for all applicable phase drift conditions defined in 7.1.6.4.

Repeat steps a) and d) to j) for the highest PICC to PCD bit rate corresponding to every sugported
subcarrier f;.

Repeat steps a) and d) to k) at least for all mandatory PCD V;,, values defined in 7.1.6.4:

Any tefted position where the load modulation reception test is FAIL, shall bée eonsidered out| of the

operating volume.

7.1.4.6 Test procedure 2

a)
b)

9

d)

f)

g)

k)

D)

Pldce the Active Reference PICC in the DUT position of the Test PCD‘assembly.

Calibrate the Test PCD assembly to produce H,, ., in accordance,with the Active Reference PICC class.

min
Mihimize the load of the Active Reference PICC by applyinig no constant carrier signal to connector
CON1. The operating field condition shall be verified by-monitoring the voltage on the calibratjon coil
anfl adjusted if necessary. Note the Active ReferencePICC CON3 DC voltage corresponding to the field

condition.
Adl‘ust the Active Reference PICC input signaka?’CON1 to produce f. - f; and f, + f; sidebands amplitudes
of VLM, min, pcp @ssociated with H;, and PICC class as specified in ISO/IEC 14443-2.

Select phase drift condition A1l or Bldefined in 7.1.6.4, depending on the PICC communicatior signal
interface and the PICC to PCD bit rate:

Prpduce a response and recordsthe initial phase &y |y using the PICC amplitude and phage drift
anglysis tool of Annex N.

—

Pldce the Active Referefice’PICC in a position in the PCD operating volume with the same field sfrength
condition as setup instep c) by measuring CON3 DC voltage.

The PCD shall cerrectly detect the Active Reference PICC response.
Repeat steph)at least for all mandatory &\ y7 values defined in 7.1.6.4.

With f.+f;sideband amplitude of PCD V} ;1 as adjusted in step d), repeat steps h) and i) for f_ - f; sifleband
anjplitude increased by 2,0 dB, 4,0 dB, 6,0 dB, 8,0 dB and 10,0 dB.

With f_ - f; sideband amplitude of PCD V| ;4 as adjusted in step d), repeat steps h) and i) for f_ + f sideband
amplitude increased by 2,0 dB, 4,0 dB, 6,0 dB, 8,0 dB and 10,0 dB.

Repeat steps h) to k) for the highest supported PICC to PCD bit rate corresponding to every subcarrier f,.

Any tested position where the load modulation reception test is FAIL, shall be considered out of the
operating volume.
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Test report

The test report shall confirm the intended operation at the mandatory PICC to PCD bit rate of f./128 for Test
procedure 1 and Test procedure 2. For PCDs supporting one or more of the optional PICC to PCD bit rates
the test report shall confirm the intended operation at the supported PICC to PCD bit rates tested for Test

proced

ure 1 and Test procedure 2.

The used test conditions shall be mentioned in the test report.

7.1.5
7.1.5.1
This t¢g
ISO/IE
7.1.5.2
a) Tu

an
b) P4
¢ Ap

Tal
d) Ing

10
e) Pl

f) Ad
no

Load modulation reception for PICC to PCD bit rates of f./8, f./4 and f_./2

Purpose

st is used to verify that a PCD correctly detects the load modulation of a PICC which,'confa
[ 14443-2 for PICC to PCD bit rates of f./8, f./4 and f./2, if supported.

Procedure

he the Reference PICC to 13,56 MHz as described in 5.5.2.4 and switch the jumper J1 to posi
1l the jumper ]2 to position "b".

ce the Reference PICC at a particular position in the PCD operatingvolume.

ble 3.

rease the modulation signal amplitude at CON1 to produce responses until the PCD detects
of them consecutively.

gce the Reference PICC in the DUT position on the ést PCD assembly.

just the Test PCD assembly to produce a field‘strength H which gives the same voltage at CO
fe the corresponding field strength by reading the calibration coil voltage.

g) Mgasure the Reference PICC load modulation amplitude V|, as described in 7.2.1 and compare

VL.
cri

h) Re
fef

i) Re
Any po

The te
12 MH

The PC

NOTE

1A, min, pcp associated with the noted tield strength. This measured V}, defines the PCD sen
terion in order to compare with(Vyya min pcp to perform these test measurements.

peat steps b) to g) for various positions within the operating volume for PICC to PCD bit rates
it and f./2, if supported.

peat steps a) to h) with)Reference PICC tuned to resonance frequency 15 MHz.

t coverage.may be expanded by using additional resonance frequencies below 13,56 MHz
. and 10 MHz.

D sensitivity should be below V| s min pcp to ensure good reception of the load modulation.

rms to

n.n

rion "c

ply and adjust a DC voltage at CON2 to obtain a DC voltage at gonnector CON3 of V},,4 as defined in

at least

N3 and

it with
sitivity

of f./8,

sition in which the PCD sensitivity is above Vi yja min pcp Shall be considered out of the operating yolume.

tuch as

ulation.

This test does not check that the PCD rpr‘ppfinh is indnppndphf of the phqcp of the load mo

Consequently, it cannot guarantee the correct reception of any PICC conformant with ISO/IEC 14443-2.

7.1.5.3 Testreport

The test report shall give the PCD load modulation sensitivity for the tested positions.
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7.1.6 PCD EMD immunity test

7.1.6.1 Purpose

The purpose of this test is to determine whether the PCD is insensitive to any load modulation amplitude
below Vi, pcp, for all supported PICC to PCD bit rates.

7.1.6.2 Procedure
a) Tune the Reference PICC to 13,56 MHz as described in 5.5.2.4 and switch the jumper J1 to position "c".

b) S hte and

12.

d) Send the test pattern as shown in Figure 14. The test pattern is a valid standard’frame influding
ong single byte (01011101)b. The initial load modulation amplitude Vg of the fest pattern ghall be
sufficiently low so that the PCD detects the PICC answer sent in step e).

e) Immediately after this test pattern, applying no gap, send the appropriate PICC answer to the PCD
command with a PICC V| ,, measured as defined in 7.2.1, of a value/higher, e.g. twice the minimum
value for the applied field strength H.

f) Ingrease Vi p by adjusting the voltage at CON1 until the PCD does@o longer detect the answer cofrectly.
Thijis may be determined by monitoring the next PCD command-following the PICC answer; see Figure 14.

g) Plqce the Reference PICC into the DUT position on the Test P€D assembly.

h) Adjust the Test PCD assembly to produce a field strength H which gives the same voltage at CON3 and
nofe the corresponding field strength by reading the calibration coil voltage.

i) Defive the current value of Vi) on the Reference PICC by applying the power versus time measupement
as described in 5.7.2.

j)  Compare this measured Vg value with-Vg pep.

k) Repeat steps b) to j) for other designated positions within the operating volume.
1) Repeat steps b) to k) for all supported PICC to PCD bit rates.
T
1 A
A L 1,
I 3 4
B - >
f
Key
A PCD

B  reference PICC
1 PCD command
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next PCD command
test pattern
PICC answer

Figure 14 — PCD immunity test (common for Type A and Type B)

7.1.6.3 Testreport

The test report shall state whether the PCD was insensitive to any load modulation amplitude below Vg pcp

f 1 o d DICC 2o DON Loe
or all gapportearrcctoTr CooitTrates:

7.2 BRICC tests
7.2.1 | PICC transmission

7.2.1.1 Purpose

The purpose of this test is to verify that the PICC transmission conforms\with the PICC requirpments
specified in ISO/IEC 14443-2 for all mandatory and supported optional PIGC to PCD bit rates within the
operating field range [H i, H a4

7.2.1.2] Conditions

This tgst shall be done at ambient, minimum and maximum*“temperatures. If minimum and maximum
temperjatures are not provided in PICC test conditions, the PIGE transmission test shall be performed|only at
ambier]t temperature.

7.2.1.3] Procedure
Step 1:

The lodd modulation test circuit of Figure 2'and the Test PCD assembly of Figure 3 defined for the PI(C class
(see ISP/IEC 14443-2:2020, 8.2.2.2) ane used. If the PICC does not claim to meet the requirementd of one
particylar PICC class as specified in ISO/IEC 14443-1, then use the Test PCD assembly 1.

Adjust khe RF power delivered by the signal generator to the Test PCD antenna to the required field sfrength
as meajsured by the calibration_¢oil. Connect the output of the load modulation test circuit of Figure 2 to a
signal fcquiring device. Thé 10 Q potentiometer P1 shall be trimmed to minimize the residual carrier. This
signal $hall be at least 40.dB lower than the signal obtained by shorting one sense coil. Additionally donnect
the outjput of the calibration coil (see Figure 1 and Figure 3) to the same signal acquiring device as the load
modulgdtion test cir¢hit:

Step 2:

The DUT shdll be placed in the DUT position (see Figure 3). If the PICC meets the requirements| of one
particylarclass as specified in ISO/IEC 14443-1, then its antenna shall be located within the zone defi|ned for
its PICCcIass centered in sense coil a. If the PICC does not claim to meet the requirements of one particular
class as specified in ISO/IEC 14443-1, then its antenna shall be located within the external rectangle defined
for “Class 1” centered in sense coil a. The RF drive into the Test PCD antenna shall be re-adjusted to the
required field strength.

For each PICC to PCD bit rate supported by the PICC, the Test PCD shall put the PICC in the PROTOCOL state.
An I-block shall be sent by the Test PCD to obtain a response from the PICC of at least the length defined in
Table 13 for that PICC to PCD bit rate (TEST_COMMAND4 and TEST_RESPONSE4 fit this purpose). If this
frame length is not supported by the PICC, its maximum supported frame length shall be used.
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Table 13 — PICC transmission minimum frame length definition

PICC to PCD bit rate Minimum frame length [bytes]

£./128 128

f/64 256
fe/32 512

f./16 1024

f./8 2048

f./4 4096

If;ﬂ/') 4096

NOTE

increasgd in the future.

These minimum frame lengths stem from the memory size of the signal acquiring device.and

can be

Display the whole PICC response of both, calibration coil and load modulation test circuit}including pt least
200 carrier periods before the first and 20 carrier periods after the last modulation ofthe PICC on th¢ signal

acquiring device and store the sampled data of calibration coil and load modulation‘test circuit in sg

files fo
Load n

Fourier
using s

a scaling such that a pure sinusoidal signal results in its peak magnitude. In order to minimize tr
avoid analysing a subcarrier cycle immediately following.a non-modulating period or a phafe shift
ubcarrier. The discrete Fourier transformation shall be done at the sidebands frequencies gemerated

effects
of the s
by the

Amplit
Use the

This te
defined

a) on
b) 3t
c) on

Before

7.2.1.4 Testreport

The tes
a) Co

" analysis by computer programs as defined in Annex F and Annex N.

odulation amplitude computation:

uitable computer software (as the one given in Annex F). Use a-discrete Fourier transformat

DUT, i.e., f, + f, and f_ - f..
lide and phase drift computation:

PICC amplitude and phase drift analysis togldefined in Annex N.

| in ISO/IEC 14443-2:2020, 6.2:

Ce at the lower limit of the allowéd;range,
mes in the middle of the allewed range and
Ce at the upper limit of the allowed range.

each repetition thétest apparatus shall perform a field reset of at least 5 ms.

treportshall state:

hformance of the PICC load modulation amplitude Vjy, with the requirements defi

bparate

transform with a Bartlett window exactly six subcarrier cycles of.the sampled modulation wTeform
i

n with

hnsient

st procedure shall be repeated 5 times,(Fhe test apparatus shall generate the carrier frequenicy f. as

ned in

IS(
)

2)

3)

MEC 14443-2:

For PICC to PCD bit rates of f./128, f./64, f./32 and f_/16, if supported, the resulting peak amplitudes
of the upper and lower sidebands at f. + f; and f - f; shall be above V|5 iy picc @s defined in

ISO/IEC 14443-2:2020, 8.2.2.2.
For PICC to PCD bit rates of f_/8, f./4 and f./2, if supported, the average value resulting fr

om the

peak amplitudes of the upper and lower sidebands at f, + f; and f, - f; shall be above V| ya min picc as

defined in ISO/IEC 14443-2:2020, 8.2.2.2.

For all mandatory and supported optional PICC to PCD bit rates, the average value resulting from
the peak amplitudes of the upper and lower sidebands at f, + f; and f, - f; shall be below V| yia 1max picc

as defined in ISO/IEC 14443-2:2020, 8.2.2.2.
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4) For all mandatory and supported optional PICC to PCD bit rates, the parameter Vys;.ys| shall be

above V| ya min, picc @s defined in ISO/IEC 14443-2:2020, 8.2.2.2.

b) Conformance of the phase parameters #; ytra and &y yrer Of the PICC with the requirements
defined ISO/IEC 14443-2:

iy

2)

For all mandatory and supported optional PICC to PCD bit rates using a subcarrier of f./16, & \; |nTRA

should be less than 7\ |NTRA, max picc @S defined in ISO/IEC 14443-2:2020, 8.2.2.3.

For all mandatory and supported optional PICC to PCD bit rates using a subcarrier of f./16, &,
shall be less than 4}y |NTER max picc @S defined in ISO/IEC 14443-2:2020, 8.2.2.3.

M, INTER

3)

4)

o8]

p
)

2)

3)

NO
d) Fu
iy

2)

3)
The us
7.2.2

7.2.2.1]

ced on the state information retrieved in N.9.1, conformance with ISO/IEC 14443-2 of the fo
rameters of the PICC:

TE For PICC Type B responses, TR1, SOF, character'encoding, EGT and EOF are tested in Annex G.

Fthermore, the test report shall:

bd test conditions shall’be mentioned in the test report.

The pu

rpose of this test is to determine that the PICC does not generate an electromagnetic distu
amplit@de Viyp higher than Vi piec during tp piec as specified in ISO/IEC 14443-2 with the exc

For all supported optional PICC to PCD bit rates using a subcarrier higher than f./16, ¢,
should be less than 7 |NTRA, max picc @S defined in ISO/IEC 14443-2:2020, 8.2.2.3.

For all supported optional PICC to PCD bit rates using a subcarrier higher than £./16, 2,
should be less than &\ |NTER max picc @S defined in ISO/IEC 14443-2:2020, 8.2.2.3.

For PICC Type A responses using a bit rate of f./128, the duration of anietu, the number of sub
periods per etu, whether 50 % of an etu are modulated with the subcarrier and the 5
communication.

For PICC Type A responses using an optional bit rate higher than f./128 and a subcarrier of
supported, the duration of an etu, the bit representation and coding and the start of commun

For PICC Type B responses using a subcarrier ofyf./16, the duration of an etu, and
representation and coding.

give the measured peak amplitudes df’the upper and lower sidebands at f, + f; and f_ - f; 4
applied fields and modulations;

give the measured phase characteristics; and

confirm the intended operation at the mandatory PICC to PCD bit rate of f./128 and all sup
optional PICC to PCD bit rates.

PICC EMD level and low EMD time test

Purpose

1, INTRA

M, INTER

lowing

carrier
tart of

[./16, if
cation.

the bit

ind the

ported

rbance

bptions

defined therein for all mandatory and supported optional PICC to PCD bit rates within the operating field

range [Hmin' Hmax]'

NOTE1  Thelow EMD time tg pcc is a function of FDT/TRO as defined in ISO/IEC 14443-3:2018, 8.2.
NOTE2  The EMD limit Vg pc( is a function of the field strength.

7.2.2.2 Noise requirements

In order to ensure a high dynamic range and sufficient sensitivity to EMD, the noise floor precondition test
defined in 5.7.3 shall be performed before this test.
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7.2.2.3 Test commands

The PICC EMD test shall be performed for ISO/IEC 14443-3 commands. Depending on the PICC application,
additional higher layer commands shall be included in the test plan.

7.2.2.4 Procedure

This test shall be done atleast applying H,;, and H,,,, Using the Test PCD assembly, perform the following steps.

in

a) Adjust the RF power delivered by the signal generator to the Test PCD antenna to the required field
strength as measured by the calibration coil.

—_—

b) Plqce the DUT into the DUT position. The RF drive into the Test PCD antenna shall be readjustetll to the
required field strength if necessary.

c¢) Repet the PICC by switching the RF field off and on; then if necessary send a transition of sequence
coinmands to put the PICC into the TIS (see G.3.3.2.2 for PICC Type A and G.4.4.2.2 for BICC Type B).

d) Send the command to be tested.

e) Reford the sense coil’s signal for a time period of at least 200 ps before/the' start of PICC subcarrier
generation. Additionally, record at least 50 ps after the first detected subcatrrier in order to determine
pre¢cisely the position of the PICC answer.

f) Defermine the value of tg picc from the acquired signal: if theSPCD modulation is present [on the
trgce then measure the time between the last rising edge of PCD modulation and the start pf PICC
subcarrier generation and calculate tg pjcc with the formula given in ISO/IEC 14443-3:2018, 8.2;
if the PCD modulation is not present on the trace then g<pcc equals its maximum value deffned in
ISQ/IEC 14443-3:2018, 8.2.

g) Compute the signal power at the frequencies f_ + f,and f. - f; as a function of time as defined in 5.]/.2.

h) Compute the maximum signal out of the two results obtained in g).

h) during the rising edge of PICC transmission. Check if the amplitude of the maximum signal obptained
in h) during the time period [tsrar =8 pices tstarT — 1/f5] conforms with the requirements deflined in
ISQO/IEC 14443-2.

i) Defermine the time tgpap correspondingcto half of the amplitude of the maximum signal obtiiined in

j)  Repeat steps d) to i) for the nextitest command.

k) Repeat steps d) to j) for all'supported PICC to PCD bit rates.

The tept report shall-State whether the PICC EMD level during tg picc conforms with the requirgments

Furthefmore,the test report shall give the measured maximum electromagnetic disturbance levels of the
upper and lower sidebands at f + f; and f - f; during tg picc. A graph showing EMD levels during| tg picc

shouldlhe inrm‘pm‘nfpd in the repart in case the test fails

7.2.3 PICCreception

7.2.3.1 Purpose

The purpose of this test is to verify the ability of the PICC to receive the PCD commands under the conditions
as specified in [SO/IEC 14443-2 for all mandatory and supported optional PCD to PICC bit rates within the
operating field range [H,;,,, H,

min’ max]'
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7.2.3.2 General conditions

The test conditions shall be checked using the analysis tool defined in Annex E with the DUT in the DUT
position. If at least one parameter is not within the tolerances defined in 4.3, the test conditions shall be
readjusted.

The Test PCD assembly may use a pre-equalization method to achieve some of the test conditions defined in
Table 14, Table 15, Table 16 and Table 17.

For a frame size higher than 256 bytes, a frame with error correction as defined in ISO/IEC 14443-4 should
be used.

7.2.3.3] PICC Type A for PCD to PICC bit rates of f./128, f./64, f./32 and f./16
7.2.3.3.11 Test conditions
The teqt conditions for a PCD to PICC bit rate of f./128 are specified in Table 14.
Table 14 — PICC Type A test conditions for a PCD to PICC bit rate of f./128
Tegt PCD field envelope
condifion f t2 3 fa during 60 %.0f I,? Overshoot
1 41/f. 6/f. 17/f. 7/f. 0,5.% 0 % (100 % of Hyjriar)
2 27,5/f. 25,5/f. 10/f, 6/f. 0,5% 10 % (110 % of Hyyyriar)
3 41/f. 13/f. 2/f. 0,5 % 10 % (110 % of Hy\yriar)
4 40/f. 7/f. 16/f. 6/f. 4% 0 % (100 % of Hyjpiar)
5 28,5/f. 26/f. 10/f. 6/f. 4% 10 % (110 % of Hy|ypyar)
3 Duping the remaining 40 % of t,, the PCD field envelope shall be.atleast the defined value.
All of these test conditions shall be tested at least using H,,;, and H,,.
The teqt conditions for PCD to PICC bit rates of /64, f./32 and f_/16 are specified for each bit rate in Table 15.
Table 15 — PICC Type A test conditions for PCD to PICC bit rates of /64, f./32 and f_./16
PCD tp PICC bitrate | Test condition t ts te a hlys
f./64 1 20/f. 13/f. 12/f. 0,2 0[%
2 16/f, 15/f. 10/f. 0 6,4 %
3 20/f. 14/f. 2/f. 0 10,11 %
£./32 1 10/f. 6/f. 10/f. 0,4 0%
2 8/f. 7/f. 9/f. 0 6,1 %
3 10/f. 6/f. 2/f. 0 9,9 %
f./16 1 5/f. 2,5/f. 6/f. 0,6 0%
2 4ff. 3/f. 5,5/f. 0,2 4,8 %
3 5/f, 2,5/f, 2/f, 0,2 73 %

All of these test conditions shall be tested at least using H,,,;,, and H,,,.

7.2.3.3.2 Procedure
Under all of the test conditions defined in Table 14 the PICC shall answer to a REQA with ATQA.

Under test conditions 2 and 3 defined in Table 14 the PICC shall answer to REQA with ATQA and to WUPA
with ATQA respecting the frame delay time as defined in ISO/IEC 14443-3:2018, 6.2.1.1, where the frame
delay time shall be determined by the method defined in Annex B.
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For each optional PCD to PICC bit rate supported by the PICC, the PICC shall operate under all of the conditions
defined in Table 15 after selection of that optional PCD to PICC bit rate. The PICC shall respond correctly to
an I-block transmitted at that optional PCD to PICC bit rate.

For each optional PCD to PICC bit rate in combination with a PICC to PCD bit rate of f_/128, the PICC shall
operate under each of the test conditions 2 and 3 defined in Table 15 after selection of that optional
PCD to PICC bit rate. The PICC shall respond to an I-block with (0)b as last bit and an I-block with (1)b as
last bit transmitted at that optional PCD to PICC bit rate respecting the frame delay time defined in in
ISO/IEC 14443-3:2018, 6.2.1.1, where the frame delay time shall be determined by the method defined in
Annex B.

7.2.3.4 PICCType BTor PCD to PICC bit rates of /./128, J./64,J./32 and J /16
7.2.3.41 Test conditions
The tedt conditions for each bit rate are defined in Table 16.
Table 16 — PICC Type B test conditions for PCD to PICC bit rates
of f./128, f./64, f./32 and f_/16
PCD to PICC bit rate Testcondi- | L, » h, m b
0on
f./128 1 17/f. 17/f. 0% 0% 7% 0,869
2 2/f. 1t 7 14% | 1% 7% | 869
3 11/f. 2/f. 1% 14% | 7% | p,869
4 17/f. 17/f. 0% 0% 15% | 0,739
5 2/f. 1/ | 27% | 1,9% | 15% | 0,739
6 1171, 2/, | 19% | 27% | 15% | 0,739
f./64 1 14/f, 14/f. 0% 0% 7% 0,869
2 2/f. 9. | 1.3% | 1% 7% | 869
3 9f. 2/f. 1% | 1,3% | 7% | p,869
4 14/f. | 14/f. 0% 0% | 15% | 0,739
5 2/f. 9/f. 2,7% 1,9 % 15 % 0,739
6 9/f. 2/f. 19% 2,7% 15 % 0,739
f./32 1 1/f. | 11/f, 0% 0% 7% | 869
2 2/f. 75/f. | 13% | 09% | 7% | D869
3 7,5/f. 2/f. 0,9 % 1,3% 7% 0,869
4 1/f. | 11/f. 0% 0% | 15% | 0,739
5 2/f. 7,5/f. 2,6% 19% 15 % 0,739
6 7,5/f. 2/f. 19% | 26% | 15% | 0,739
f./16 1 8/f. 8/f. 0% 0% 7% | 0,869
2 2/f. 6/ff. | 1.3% | 09% | 7% | p,869
3 - 20953 %% ,869
4 8/f. 8/f. 0% 0% 15 % 0,739
5 2/f. 6/f. | 25% | 1,8% | 15% | 0,739
6 6/f. 2/, | 1,8% | 25% | 15% | 0,739

All of these test conditions shall be tested at least using H,;, and H ...

7.2.3.4.2 Procedure
Under all of the test conditions defined in Table 16, the PICC operating at a bit rate of f./128 shall answer to
a REQB with ATQB.
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For each optional PCD to PICC bit rate supported by the PICC, the PICC shall operate under each of the test
conditions defined in Table 16 after selection of that optional PCD to PICC bit rate. This PICC shall respond
correctly to an I-block transmitted at that optional PCD to PICC bit rate.

7.2.3.5 PICC Type A or Type B for PCD to PICC bit rates of f./8, f./4 and f_./2

7.2.3.5.1 Test conditions

Six test conditions are defined for each bit rate in Table 17.

iC’ ,1C7 id

PCD to PICC bit rate Test condition te £, h¢ h, m b
f./8 1 6/f. 6/f. 0 % 0% 8 % 0,852
2 2/f. 5/f. 1,4 % 1% 8% 0,852
3 5/f. 2/f. 1% 1,4 % 8 % 0,852
4 6/f. 6/f. 0 % 0% 21% 0,653
5 2/f. 5/f. 3,2 % 22% 21% d,653
6 5/f. 2/f. 2,2% 332 % 21% 0,653
f./4 1 4/f. 4/f. 0 % 0% 8 % 0,852
2 2/f. 4/f. 1,2 % 0,8 % 8 % 0,852
3 4/f. 2/f. 08 % 1,2 % 8% 0,852
4 4/f. 4/f. 0% 0% 21% d,653
5 2/f. 4/f. 29% 1,9 % 21 % 0,653
6 4/f. 24f. 19 % 2,9 % 21 % 0,653
f./2 1 3/f. 3/f. 0 % 0% 8 % 0,852
2 2/f. 3/f. 1,1% 0,8 % 8% 0,852
3 3/f; 2/f. 0,8 % 1,1% 8 % 0,852
4 3/f. 3/f. 0 % 0% 21% 0,653
5 2/f. 3/f. 2,5% 19 % 21% 0,653
6 3/f. 2/f. 19 % 2,5% 21% d,653
These §ix test conditions shall be-tested at least using H,;, and H ..
7.2.3.5.2 Procedure
For eagh optional PCD te)PICC bit rate supported by the PICC, the PICC shall operate under each of the test
conditipns defined jn‘\Table 17 after selection of that optional PCD to PICC bit rate. This PICC shall respond
correctly to an [-bleck transmitted at that optional PCD to PICC bit rate.
7.2.3. PIEC-Type A or Type B for PCD to PICC bit rates of 3f_/4, f, 3f./2 and 2f,
See K.2.270.

7.2.3.7 Testreport

The test report shall confirm the intended operation at the mandatory f./128 bit rate. For PICCs supporting
one or more of the optional PCD to PICC bit rates, the test report shall confirm the intended operation at the
supported bit rates.

The used test conditions shall be mentioned in the test report.
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7.2.4 PICCresonance frequency

7.2.4.1 Purpose
The test may be used to measure the resonance frequency of a PICC.

When two or more PICCs are placed in the same PCD energizing field, the resonance frequency of each PICC
decreases.

Care should be taken in designing each PICC resonance frequency.

The resanance frequency may depend on the field strength used during the measurement

7.2.4.2) Procedure

The regonance frequency of a PICC is measured by using an impedance analyser or a netwotk analyser or a
LCR-meter connected to a calibration coil. The PICC should be placed on the calibration’ceil at a distpnce of
10 mm| with the axes of the two coils being congruent. The resonance frequency is that frequency at which
the resjstive part of the measured complex impedance is at maximum.

7.2.4.3] Testreport

When gpplied the test report shall give the PICC resonance frequency andthe measurement conditions.
7.2.5 | PICC maximum loading effect

7.2.5.1 Purpose

The pufpose of this test is to verify that the loading of thePICC conforms to ISO/IEC 14443-2.

7.2.5.2) General conditions

For thif test, the R, values of the impedance @hatching networks specified in Annex A shall be redjiced to
0,94 Q|for the impedance matching network.T and to 0,54 ( for the impedance matching network 2. The
values pf the capacitors shall be adjusted-ae¢ordingly.

7.2.5.3] Procedure

7.2.5.311 Preparation

Depending on the claimed PICC class, select:

a) thg¢relevant H ) as defined in ISO/IEC 14443-2:2020, Table 2;

b) th¢ relevant Reference PICC as defined in Table 12 and its voltage V;,.4;

c) the relevant Test PCD assembly as defined in Table 12.

Ifth WCE dong ot ~lods oy ot al oy DICC 2 acgnuacifind 1 TCA/IDC 14442 1 +ba DICC ooy t
€ rrecaotshotErat dily pdaroturdr T I1GG CrasS aS> SpttImCUTIT 100/ TG LT T 1o I, CHOCIT T IGG para meters,

(&
test apparatus and circuits in accordance with ISO/IEC 14443-2:2020, 6.3 shall be used for this test.

The PICC loading effect at H,;,, shall be measured using the Test PCD assembly. It shall be less than the loading

effect of the selected Reference PICC tuned to 13,56 MHz and calibrated to obtain V4 at CON3 at H ;..

7.2.5.3.2 Default procedure
The default procedure of this substitution method is as follows.

a) Tune the selected Reference PICC to 13,56 MHz as described in 5.5.2.4.
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Calibrate the Test PCD assembly to produce the H,
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min Operating condition on the calibration coil.

Place the Reference PICC into the DUT position on the Test PCD assembly. Switch the jumper J1 to
position ‘b’ and adjust R2 to obtain a DC voltage of V4 measured at CON3. Alternatively, jumper J1 may
be set to position ‘c’ and the applied voltage on CONZ2 is adjusted to obtain a DC voltage of V.4 at CON3.
In both cases, the operating field condition shall be verified by monitoring the voltage on the calibration
coil and adjusted if necessary. R2 value should be between R2min and R2max as defined in Table 12.
Check this range at least once before using the alternative method.

Remove the Reference PICC. The unloaded field strength when Reference PICC 1 using a V)4 of 4,5 V is

removed should be between 1,65 A/m and 1,85 A/m. The unloaded field strength when Reference PICC 2
or Reference RPICC 3 isremoved should be between 1":Q AI/m and 1"7“ Al/m The unlaaded field s

rength

when Reference PICC 1 using a V.4 of 6 V is removed should be between 1,70 A/m and 1,90 A/m!

—

dce the DUT into the DUT position on the Test PCD assembly.

Mdasure the field strength monitored by the calibration coil. This field strength shall bé’sreater th3

7.2.5.3.3 Extended procedure

If PICC[Class 1 parameters were used and if the field strength measured in stepd) 0f 7.2.5.3.2 was not

than H

a)

b)

e)

repeat the PICC transmission test as defined in 7.2.1 with a field strength of H
indtead of H

repeat the PICC reception test as defined in 7.2.3 with a field strength of H
H
for|H,,;, as defined in ISO/IEC 14443-2:2020, 9.1.2; and

| iy then the following extended procedure may be used to measure the PICC loading effect:

repeat steps b) to f) of 7.2.5.3.2 using Reference PICC 1 configured fora’V,,,4 of 6 V instead of the
defined in Table 12;

NOTE1 The warning about R2 value in 7.2.5.3.2 is not applicable.jn this case.

as defined in ISO/IEC 14443-2:2020 Table 2, using the PICC V|, limits defined f

min

as defined in ISO/IEC 14443-2:2020, Table 22;

min — 0,2 A/m (rms) instead of H,;, as defined in ISO/IEC 14443-2:2020, Table 2 using the Vg p,

defined for H,;,, as defined in ISO/IEC 14443-2:2020, 10.2;

in—0,2A/m (rms) ing
., as defined in ISO/IEC 14443-2:2020, Table 2, using for PICC Type B the modulation index m

]

in— 0,2 A/m (rms) instead of H,;, as defined in ISO/IEC 14443-2:2020, Table 2.

]

NOTE 2| This extended-procedure checks that a slightly higher PICC loading effect is compensated by a
lower P[CC minimum operating field strength.

7.2.5.4 Test report

If the gxtended procedure has not been used, the test result is only PASS if the field strength meas

step f) [is'greater than H

otherwise the test result is FAIL.

min — 0,2 A/I‘I (rms)

nH

min*

breater

voltage

rH

min’

repeat the PICC EMD level and low EMD .time test as defined in 7.2.2 with a field strempgth of
H,

e limit

tead of
lefined

repeat the PICC operating-field strength test as defined in 7.2.6 with a field strength of
H,

slightly

ired in

min’

If the extended procedure has been used, the test result is only PASS if the field strength measured in step f)
is greater than H,;, (using Reference PICC 1 configured for a DC voltage V,,4 of 6 V), and if:

a)
b)
9
d)

are PASS with a field strength of H_;, - 0,2 A/m (rms) instead of H,

the PICC transmission test as defined in 7.2.1;
the PICC EMD level and low EMD time test as defined in 7.2.2;
the PICC reception test as defined in 7.2.3; and

the PICC operating field strength test as defined in 7.2.6

min’
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The test report shall give the value of the measured field strength and the V},4 value used.

7.2.6

PICC operating field strength test

7.2.6.1 Purpose

This test verifies that the PICC operates as intended for all mandatory and supported optional PCD to PICC

bit rates within the operating field range [H,

H

min’ max]

7.2.6.2 Conditions

This t(it:l shall be done at least at ambient, minimum and maximum temperatures applying H,;, @n
If mini

When

position. The impact of the ventilation (if any) should be minimized during the testiin order to li

PICC’s
H

max
starts.

7.2.6.3] Procedure

For eadh PCD to PICC bit rate supported by the PICC, the following command sequence shall be used
procedure using the test conditions defined in 7.2.6.2.

a) Ac
ap

b) Rujp TEST_COMMAND_SEQUENCE1.

7.2.6.4 Testreport

The tegt report shall confirm the intended operation at the mandatory f./128 bit rate. For PICCs sup

one or

supporjted PCD to PICC bit rates.

The us

7.3 Test methods for bityates of 3f_./4, f,, 3f./2 and 2f_ from PCD to PICC

Annex K shall apply.

7.4 BXD tests
PCD arnld PICCtests shall be applied as follows:
a) whenthe PXD is in PCD Mode, tests defined in 7.1 and, if applicable, 7.3 shall be applied;

without any field shut-off so that the PICC chip has reached its maximum temperature when {

the test condition is both H

max and maximum temperature, the PICC should bé’put in hox

heat dissipation. The test shall be preceded with a one-minute PICC exposition'to a field stre

The air temperature value during test execution shall remain within £3Cof the nominal valy

Fivate the PICC as described in G.5.1.2 and execute the appropriate bit rates selection sequ
plicable.

more of the optional PCD to PICC bitrates the test report shall confirm the intended operatio}

bd test conditions shall be fientioned in the test report.

d H,

max"*

um and maximum temperatures are not provided in PICC test conditions, PICC operating field
strength test shall be performed only at ambient temperature.

izontal
mit the
ngth of
he test
e.

for this

ence, if

porting
L at the

b) when the PXD is in PICC Mode, tests defined in 7.2 and, if applicable, 7.3 shall be applied.

NOTE

In automatic mode alternation, the PXD can be forced into the required mode.
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8 Testof ISO/IEC 14443-3 and ISO/IEC 1444 3-4 parameters

8.1 PCD tests

8.1.1

PCD EMD recovery test

8.1.1.1 Purpose

The purpose of this test is to determine whether the PCD is disturbed by a test pattern sent tg pcp before the
PICC answer for all supported PICC to PCD bit rates.

8.1.1.

Procedure

a) The UT performs the protocol activation procedure according to H.1.9.2 for Type A or(H.19.3 for Type

B.

uring activation, the LT will not declare support of any framing options nor, frdmes wit

cofrection.

b) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

Nl error

¢) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_

C

d) Th

MAND1.

NOTE1  Thelow EMD time tg pcp is a function of FDT/TRO as defixied in [SO/IEC 14443-3:2018, 8.2.

iy

2)
3)

e) Ch

a test pattern, which starts sending the two data bits*b1l = (0)b followed by b2 = (1)b in

Type A and Figure 17 for Type B;
a period with no load modulation for a duration of t; pcp;
the appropriate answer to the PCD command.

NOTE 2 As the minimum TRO js-shorter than the test pattern duration, in step d) 1) the test
can start before the end of the PCD'cemmand or the overlapping part of the test pattern can be omitt

eck if the PCD behaves in the same way as if there was no test pattern. This may be determ

mgnitoring the next PCD command following the PICC answer, see Figure 15.

f) Re
g) Re
h) Re

peat steps d) and e) 10.times.
peat steps d) to f) replacing minimum FDT/TRO with maximum FDT/TRO.

peat steps a)tog) for all supported PICC to PCD bit rates.

e LT sends in sequence, as illustrated in Figure 15 using the ty pcgassociated with minimum FDT/TRO:

a valid

way to the PCD, but interrupts immediately after the'second bit sent, as illustrated in Figur¢ 16 for

pattern
d.

ned by
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FDT/TRO =77
1 " o2
I I
A - E—
tE, PCD R
3 X ! 4
B >
t
Key
A PCD
B refprence PICC
1 PCP command
2 next PCD command
3  tesft pattern
4 PI¢C answer
Figure 15 — EMD recovery test sequence (common for Type A and Type B)
i S i b1l i b2 i No subcafrier
0 1 |07
I tE, PCD
| | | |
| | | |
Figure 16 — Test pattern for the EMD recovery test (Type A)
No subcarrier i TR1=80/f, i SOF i Start i b1l i b2 i No subcarrier
subcarrier / 0 1 D
I tE, PCD
| 1 | | | |
| | | | | |
Figure 17 = Test pattern for the EMD recovery test (Type B)
8.1.1.3] Testreport
The tegt report shall report whether the PCD was not disturbed by the test pattern sent tg pcp bef]

PICC apswer (or'Was able to recover from the test pattern) for all supported PICC to PCD bit rates.

8.1.2

Additional PCD tests

pre the

Additional PCD tests of ISO/TEC 14443-3 and ISO/IEC 14443-4 parameters shall be as defined in Annex H,

Annex

[ and Annex L.

In order to continue the scenario as specified, the PCD-test-apparatus shall adapt its behaviour in reaction to
any frames sent by the IUT before the PCD commands specified in the test, unless otherwise specified.

EXAMPLE 1

EXAMP

EXAMP

LE 2

LE 3

specified in the scenario.

© ISO/IEC 2025 - All rights reserved

47

The PCD-test-apparatus adapts its behaviour in case the IUT performs a presence check.

The PCD-test-apparatus ignores commands sent by the IUT which are not defined in ISO/IEC 14443 series.

The PCD-test-apparatus adapts its behaviour in case the IUT sends S(PARAMETERS) which are not


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

8.2 PICC tests

PICC tests of ISO/IEC 14443-3 and ISO/IEC 14443-4 parameters shall be as defined in Annex G and Annex L.

Unless otherwise specified, the PICC-test-apparatus shall adapt its behaviour in reaction to any PICC
response in the following cases:

a) If the PICC sends one or several S(WTX) requests before the expected I-block, the PICC-test-apparatus
shall adapt by sending necessary S(WTX) responses to continue the scenario as specified.

b) If the PICC response is chained, the PICC-test-apparatus shall adapt by sending necessary R(ACK) to
continue the scenario as specified.

c) Ift
for

8.3 K

8.3.1
PCD an
a) wh
b) wh
NOTE

8.3.2

8.3.2.1
The tes

One cy
8.3.2.2

8.3.2.2
This te
a) ea
b) in

c) thg

he length of a frame sent by the PICC-test-apparatus exceeds FSC for Type A or maximumfra
Type B, the PICC-test-apparatus shall adapt by chaining to continue the scenario as specified.

XD tests

PCD and PICC Modes
d PICC tests shall be applied as follows:

en the PXD is in PCD Mode, tests defined in 8.1 shall be applied;
en the PXD is in PICC Mode, tests defined in 8.2 shall be applied.

In automatic mode alternation, the PXD can be forced into the required mode.
Automatic mode alternation

General
ts defined in this subclause apply only to PXD supporting automatic mode alternation.

Cle is defined as the duration between two consecutive beginnings of PCD Mode (RF field on).
PCD Mode and PICC Mode alternation cycle

.1 Purpose
st checks that:
th cycle does not4ast longer than ¢.;

bach cycle, the PICC Mode lasts longer than PCD Mode; and

PICC Mode duration varies randomly and differs by at least ;.

8.3.2.2

.2~ Conditions

me size

The PX

8.3.2.2

D should not be in close proximity to another PXD, PCD or PICC.

.3 Procedure

The RF field of the PXD shall be monitored and evaluated for at least 10 consecutive cycles:

a) Ensure that the PXD is in automatic Mode alternation;

b) Measure all RF field on and RF field off durations.
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8.3.2.2.4 Testreport

The test result is PASS if all the following conditions are met:

a) no cyclelasts more thant

cyc’

b) for each t, the PICC Mode duration (RF field off) is longer than the PCD Mode duration (RF field on);

c) the
d) the

PICC Mode durations vary;

minimum and maximum PICC Mode durations differ by at least t4;¢.

Other‘ eathatact woc e ic TATT
VYyIOoU LUIICU LtLOoLU T CouUuIt 1o 1T 1316,

NOTE 1

The appreciation of the randomness of the PICC Mode duration can be done with commonist

methodjs.

NOTE 2

8.3.3

8.3.3.1

Due to statistical reasons the test result can be FAIL and the test can be repeated.
PCD Mode

Polling

8.3.3.141 Purpose

htistical

This tept checks that the PXD in automatic mode alternation polls for PICCs Type A and Type B as defiined in

ISO/IEC

14443-3:2018, 5.2 in each cycle of PCD Mode.

8.3.3.1.2 Conditions

The PXID should not be in close proximity to another PXD, PCD or PICC.

8.3.3.1.3 Procedure

All modlulations during PCD Mode shall be monitored, and the timings between the Request comman

be meds

ured for at least 10 consecutive eyEles.

a) Enpure that the PXD is in automatic alternation mode.

b) Mdnitor all Request commands during PCD Mode.

¢) Mdasure timings beforé and between each command.

8.3.3.114 Testreport

The tedt result is. PASS if all the following conditions are met in each cycle:

a) atleastene REQA/WUPA command is sent by the PXD;

b) atleast one REQB/WUPB command is sent by the PXD;

s shall

¢) the duration of unmodulated field before at least one of the REQA/WUPA commands is more than 5 ms;

d) the duration of unmodulated field before at least one of the REQB/WUPB commands is more than 5 ms.

Otherwise the test result is FAIL.
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End of PCD Mode

.1 Purpose

This test checks that the PXD in automatic mode alternation leaves the PCD Mode after processing of a PICC,
and resumes its automatic mode alternation with the PICC Mode first.

8.3.3.2
The PC

.2 Conditions

D-test-apparatus shall be used.

Perfor

q

a) P

—

b) Sel
or

c¢) Do

8.3.3.2

The tes
error h

8.3.4
8.3.4.1

8.3.4.1

This te
as defi

8.3.4.1
The PI

8.3.4.1

8.3.3.13 Procedure

the following steps:
ce the PCD-test-apparatus in the operating volume of the PXD.

1d responses to all anticollision commands sent by the PXD until the PCD-test@pparatus is in 4
PROTOCOL state.

not answer any further PXD commands.

.4 Testreport

andling or PICC presence check rules, with the PICC Modefirst, otherwise the test result is FA
PICC Mode
Reaction to polling

.1 Purpose

5t checks that the PXD in automatic made alternation responds to Type A or Type B Request con
ned in ISO/IEC 14443-3:2018, 5.2-in*€ach cycle of PICC Mode.

.2 Conditions

[C-test-apparatus shall be’used.

.3 Procedurei

Perforin the followingSteps:

itch the\RICC-test-apparatus RF operating field off.

ce/the PXD into the test position of the PICC-test-apparatus and ensure that the PXD is in autf

ACTIVE

t result is PASS if the PXD resumes its automatic mode altetnation, possibly after application of the

L.

mands

omatic

a) W
b) PIg
alt

proation mode.

¢) Switch the PICC-test-apparatus RF operating field on while the PXD RF field is on.

d) Send a REQA command 5 ms after the start of PICC Mode (PXD REF field off).

e) Send a REQB command 5 ms after the end the REQA command.

f) Record the presence and the content of the PXD response.
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8.3.4.1.4 Procedure 2

Perform the following steps:

a)
b)

9
d)
e)
f)

Switch the PICC-test-apparatus RF operating field off.

Place the PXD into the test position of the PICC-test-apparatus and ensure that the PXD is in automatic

alt

ernation mode.

Switch the PICC-test-apparatus RF operating field on while the PXD RF field is on.

Send a REQB command 5 ms after the start of PICC Mode (PXD RF field off).

Send a REQA command 5 ms after the end the REQB command.

Re

rord the presence and the content of the PXD response.

8.3.4.1,5 Testreport

The tedt result is PASS if the PXD response is one of the following:

a)
b)

)

AT[QA in each of the two procedures (PICC Type A mode);

AT[QB in each of the two procedures (PICC Type B mode);

AT[QA in Procedure 1 and ATQB in Procedure 2 (PICC Type A and Ty;pe B mode).

Otherwise the test result is FAIL.

8.3.4.2] PICC Mode duration and exit conditions

8.3.4.2l1 Purpose

This te
in auto

st checks that, after reception of a valid REQA/WUPA command or REQB/WUPB command, t
matic mode alternation does not go in PCD Mode before a POWER-OFF state.

8.3.4.2.2 Conditions

The PI

8.3.4.2

[C-test-apparatus shall be used.

.3 Procedure

Perforin the following steps:

a)
b)

9
d)

e)
f)

g)
h)

Sw

En
PI(

Sel

itch the PICC-fest-apparatus RF operating field on.

sure thatthe PXD is in automatic alternation mode and place the PXD into the test positior]
C-test=apparatus.

1d-a REQA command at least 5 ms after the start of PICC Mode (PXD RF field off).

he PXD

of the

Send a REQB command 5 ms after the end of the REQA command if there is no answer to the REQA
command.

Ke

ep the PICC-test-apparatus RF field on for more than 2 s.

Continue with anticollision commands to put the PXD in ACTIVE or PROTOCOL state and check the PXD
responses.

Send a HALT or S(DESELECT) command to put the PXD in HALT state.

Ke

ep the PICC-test-apparatus RF field on for more than 2 s.
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i) Send a Request command of the communication signal interface which was answered in step c) or d)
and check there is no PXD response.

j)  Send a Wake-up command of the communication signal interface which was answered in step c) or d)
and check there is a PXD response.

k) Switch the PICC-test-apparatus RF operating field off.

1) Check that the automatic alternation resumes in less than 1 s by monitoring the PXD RF field.

8.3.4.2.4 Testreport

The teqt result is PASS if all steps of the procedure succeed, otherwise the test result is FAIL.
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Annex A
(normative)

Test PCD antennas

A.1 Test PCD antenna 1

A.1.1 | Test PCD antenna 1 layout including impedance matching network 1

Figure|A.1 and Figure A.2 illustrate the Test PCD antenna 1 layout including the impedance matching
network 1 at its recommended position.

The antenna coil track width is 1,8 mm (except for through-plated holes).
Startinjg from the impedance matching network 1, there are crossovers every 45€.
Printed circuit board: FR4 material, thickness 1,6 mm, double sided with 351 copper.

NOTE The layout of the impedance matching network 1 is informative.
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MPE30

MPE30

MPE30

Key
1 imp

NOTE

edance matching network 1

Drawing is not to scale.

Figure A.1 — Test PCD antenna 1 layout including impedance matching network 1

(view from front)
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Dimensions in millimetres

150

Q

O
Key
1 antgnna coil
2 groynd compensation/coil

Figure’A.2 — Test PCD antenna 1 layout including impedance matching network 1
(view from back)

A.1.2 Impedance matching network 1

The circuitry of the impedance matching network 1 is specified in Figure A.3, where (R,,,, L,,J) represent
the antenna impedance. The capacitors Cla, C1lb, C2 and C3 have fixed values. The input impedance phase
can be adjusted with the variable capacitor C4.
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1 3
> )
C1b
O—[: —o O
Cla ’l‘
Z=50Q C2| C3|C4 Z Rant
% —_— = 7_
Lant
Rext
O °® ®
Components list
Value Unit Remarks
Cla 82 pF Voltage range 200V
C1b 8,2 pF Voltage range 200 V
C2 150 pF Voltage range)200 V
C3 10 pF Voltagedrange 200 V
Cc4 2-27 pF Voltage range 200 V
Reoxt 4,7 Q Power range 20 W

Key
lingar low distortion variable output 50 Q2 power drijver
impedance matching network 1
anfenna coil

Figure A.3)— Impedance matching network 1

NOTE 1] The tolerance of the matched antenna impedance is +5 Q and +10°.

NOTE 2| The power and voltage ranges include a safety margin.

NOTE 3[ R, can be builtby a parallel circuit of each two resistors of 4,7 0 5 W in series.

NOTE 4 R,,,is preférably connected in the ground path of the antenna as drawn in Figure A.3.

NOTE5| Thegparasitic capacitance of the antenna is not shown in Figure A.3.

A.2 Test PCD antenna 2

A.2.1 Test PCD antenna 2 layout including impedance matching network 2

Figure A.4 and Figure A.5 illustrate the Test PCD antenna 2 layout including the impedance matching
network 2 at its recommended position.

The antenna coil track width is 1,8 mm (except for through-plated holes).

Starting from the impedance matching network 2 there are crossovers every 45°.
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Printed circuit board: FR4 material, thickness 1,6 mm, double sided with 35 um copper.
NOTE The layout and the position of the impedance matching network 2 are informative.

Dimensions in millimetres

170
O O
R
o ‘
(=}
= 4 +
o
O
Key
1 imppdance matching network 2
NOTE Printed circuit bodapd outside dimensions are informative.
Figure At4— Test PCD antenna 2 layout including impedance matching network 2
(view from front)
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Dimensions in millimetres
170

100

(\/<;\

170

Key
1 antgnna coil
2 groynd compensatiomgeil

NOTE Printed ¢ircuit board outside dimensions are informative.

Figure A.5 — Test PCD antenna 2 layout including impedance matching network 2
(view from back)

A.2.2 Impedance matching network 2

The circuitry of the impedance matching network 2 is specified in Figure A.6, where (R,,,, L,,J) represent
the antenna impedance. The capacitors Cla, C1lb, C2 and C3 have fixed values. The input impedance phase
can be adjusted with the variable capacitor C4.
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1 3

Key
lin
im

an{

NOTE 1
NOTE 2

NOTE 3
circuit

NOTE 4

NOTE 5

Cla ! ’J_‘
Z=50Q C2| C3|C4 ] Rant
% —_— = 7_
Lant
Rext
O
Components list
Value | Unit Remarks
Cla 100 pF Voltage range 200(V
C1b 12 pF Voltage range 200’V
C2 270 pF Voltage range 200 V
C3 18 pF Voltagetange 200 V
C4 2-27 pF Voltage'range 200 V
| 2,7 Q Pewer range 20 W

bar low distortion variable output 50 () power driver
bedance matching network 2
enna coil

Figure A:6/— Impedance matching network 2

The tolerance of the matched antenna impedance is #5 Q and +10°.
The power and voltage ranges include a safety margin.

R, can be builtieither by a parallel circuit of each two resistors of 2,7 1 5 W in series each or by a
f10Q,10 Q, 19 Qand 15 Q, 5 W.

Ryt iscPreferably connected in the ground path of the antenna as drawn in Figure A.6.

Theparasitic capacitance of the antenna is not shown in Figure A.6.

parallel
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Annex B
(normative)

PICC Type A FDT determination method

B.1 Overview

The wd

rking principle of the PICC Type A FDT determination method is illustrated in Figure B.1.

Sampling

Capturing

Beginning of
rising edge

Start of FDT

Band pass filter

Resampling

Demodulation

End of FDT

Notch filter

Correlation

Figure B.1 —FDT determination method block diagram

Each block is described in following clauses.

NOTE

B.2 (
The dig
The tin

The intrinsic uncértainty of the method is +0,5/f..

apturing

ital sampling device/oscilloscope used for signal capturing shall fulfill the requirements defined in 5.2.

ne.and voltage data as captured by both the calibration coil and the load modulation test circy

known|

as-sense coils), with at least 128 carrier periods before the last pause transmitted by the PCI

it (also
and at

least 128 carrier periods after the PICC start of communication shall be transferred to a suitable computer.
Both, the calibration coil and the load modulation test circuit signals, shall be captured by the same digital
sampling device as illustrated in Figure B.2.

The signal processing afterwards shall use the actual 1/f. derived from the calibration coil signal as time basis.
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X1
_3 L Ll 1
0,1 02 03 0,4 05 0,6 07 08 09 L0+ 1 | xo
Key
X, time (s)
Y, amplitude (V)
X, time (s)

Y, amplitude (V)
A grdph: signal from sense coils
B grdph: signal from calibration coil

Figure B.2 — Example signals captured for FDT determination

B.3 DDetermination of theStart of FDT

The captured calibration cdil)signal shall be used to determine the beginning of the rising edge of the last
pause fransmitted by the PGD. The method described in Annex E shall be used.

B.4 DDetermination of the End of FDT

B.4.1 | General

The captuped calibration coil and sense coils signals shall be processed as described in the following ¢lauses.

B.4.2 Band pass filter
The calibration coil and sense coils signals shall be filtered as specified in E.3.1.

B.4.3 Resampling

The filtered calibration coil and sense coils signals shall be resampled to an integer number multiple of f_
using linear interpolation. The integer number shall be at least 37.
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B.4.4 Demodulation
The resampled sense coils signal shall be demodulated by the resampled calibration coil signal, to which
phase shifts of 0°, 45° 90° and 135° shall be applied, as shown in Figure B.3.

Calibration coil

y

[ 0° |45 45° I 90° ||135°|

/ Notch ),
\_filter /

Y
Notch

coils Notch

filter
N Notch ,
X :

Figure B.3 — Demodulation scheme

B.4.5 | Notch filter
The filfer as specified in E.5.1 shall be applied to the demodulatedsignals in the following way:

a) after filtering the demodulated signals in forward direction, the filtered signals shall be reverged and
filgered again;

b) aftler second filtering, the signals shall be reversed again to obtain signals ], I, Q and Q" (see Figufe B.3).

B.4.6 | Correlation

Each of the signals I, I', Q and Q” shall be ¢ross-correlated with the signal shown in Figure B.4. From both
the positive correlation maximum and-negative correlation minimum of all correlation results, the later
occurrence represents the center of .the PICC start of communication. From this moment, 64/f. shall be
subtra¢ted to get the first modulation edge of the PICC response.

1/f,
Pl
0
] :

Figure B.4 — Correlation signal

B.5 Program of the FDT determination method

This informative program written in the high-level interpreted programming language GNU Octave gives an
example for the implementation of the FDT determination method.

Itis published separately and can be found at https://standards.iso.org/iso-iec/10373/-6/ed-5/en/.
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Annex C
(normative)

Sense coils

C1.1

Figure

The sense coil track width is 0,5 mm with relative tolerance +20 % (except for throughsplated holes)
s refers to the outer dimensions.

the coi

Printed

Sense coils 1 layout

C.1 illustrates the sense coils 1 layout.

| circuit board: FR4 material, thickness 1,6 mm, double sided with 35 pm €opper.

170

Dimensions in mil]

100

1
r N\ \

XK »

Key

_|_

Q:\’Q

< Y
70

170

1 connections

NOTE

Printed circuit board outside dimensions are informative.

Figure C.1 — Sense coils 1 (a and b) layout
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C.1.2 Sense coils 2 layout
Figure C.2 illustrates the sense coils 2 layout.

The sense coil track width is 0,5 mm with relative tolerance +20 % (except for through-plated holes). Size of
the coils refers to the outer dimensions.

Printed circuit board: FR4 material, thickness 1,6 mm, double sided with 35 um copper.

Dimensions in millimetres

170
/ 1
o
+ 3 N
Q
<

47
Key
1 connpections
NOTE Printed circuit boatdJoutside dimensions are informative.

Figure C.2 — Sense coils 2 (a and b) layout

C.1.3 |Sense-coils assembly
Figure|Cs3.iHustrates the sense coils assembly.
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e coilb
PCD antenna

ecoila
6 MHz signal

Figure C.&,O— Sense coils assembly
S
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Annex D
(normative)

Reference PICCs and Active Reference PICCs

D.1 Reference PICCs

D.1.1 [Reference PICC 1 coil layouts

Figure|D.1 specifies the Reference PICC 1 pick up coil and main coil layouts.

Dimensions in millimetres

51,9 41,5
30,6 39,5
19 37,5

[~ 35,5

vl
(=1 Nep]
O | oo
mn Lﬁ_ |
miss| o~
OO~
D>
f
& J
VAY; AN
/ % %
) ( < Z
DY
L
30 5,08
a) View from front, pick up coil b) View from back, main coil
NOTE Dimensians of coil tracks refer to coil track center.

Figure D.1 — Reference PICC 1 pick up coil and main coil layouts

The pick up coil and the main coil shall be concentric.
The two coils track width and spacing shall be 0,5 mm with a relative tolerance of +20 %.

Printed circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sided with
35 um copper.

D.1.2 Reference PICC 2 coil layouts

Figure D.2 specifies the Reference PICC 2 pick up coil and main coil layouts.
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Dimensions in millimetres

51,9 23,5
21,5
19,5
17,5

1,9
=
<z j t N\ 15,5
&

—| 2
©l %
10
| wilinlin|n
O| BV O| | T
O O[NNI~
“
7
o V
;)2 l
\ VA, -
4 $4 P44 4 34 < &
30 5,08
a) View from front, pick up coil b) View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

Figure D.2 — Reference PICC 2 pick up coil and main coil layouts

The pidk up coil and the main coil shall be concentric.
The twp coils track width and spacing shall be 0,5 mm with a relative tolerance of +20 %.
All main coil corners radii shall be.2\mm.

Printed circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢d with
35 um fopper.

D.1.3 |Reference PICO 3 coil layouts

Figure|D.3 specifiesithe Reference PICC 3 pick up coil and main coil layouts.
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Dimensions in millimetres

31,7
30,5

NOTE

The pid
The pig
The mg

Printeq
35 um

D.1.4

Figure

32,5
83,6

18,5

30 5,08

a) View from front, pick up coil

Copper.

Reference PICO4 coil layouts

Dimensions of coil tracks refer to coil track center.

k up coil and the main coil shall be concentric.

b) View from back, main coil

Figure D.3 — Reference PICC 3 pick up coil and main coil layouts

k up coil track width shall be 0,5 mim with a relative tolerance of +20 %.
in coil track width and spacing shall be 0,3 mm with a relative tolerance of +20 %.

| circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢

D.4 specifiesithe Reference PICC 4 pick up coil and main coil layouts.

bd with
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Dimensions in millimetres

NOTE

The pid
The pid

All main coil corners radii shall be 2anm.

The m3

Printeq
35 um

D.1.5

Figure

<[
N ™
m|
94
| O \Cl ™| \O
| S| LN | O
[S2B Al IR ol IS o Sl
&
Y
o
k% )
efedeciels
30 5,08 g
a) View from front, pick up coil b) View from back, main coil

Dimensions of coil tracks refer to coil track center.
Figure D.4 — Reference PICC 4:-pick up coil and main coil layouts

k up coil and the main coil shall be coneentric.

k up coil track width shall be 0,5-mm with a relative tolerance of +20 %.

in coil track width shallbe-0,4 mm and the spacing shall be 0,35 mm with a relative tolerance of

| circuit board: FR4-material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢
Copper.

ReferencePICC 5 coil layouts

D.5 specifies the Reference PICC 5 pick up coil and main coil layouts.

+20 %.

bd with
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Dimensions in millimetres

NOTE

The pid
The pid

51,9
1,9
ol
- \ N
4)
S
>
f
J
nl o
| ™M
oN| O
7,5
)
Y
)
\f Y )
30 5,08

a) View from front, pick up coil

b) View from back, main coil

Dimensions of coil tracks refer to coil track center.
Figure D.5 — Reference PICC 5-pick up coil and main coil layouts

k up coil and the main coil shall be coneentric.

k up coil track width shall be 0,5-nim with a relative tolerance of +20 %.

All main coil corners radii shall be 2anm.

The m3

Printed
35 um

D.1.6

Figure

Copper.

in coil track width and spacing shall be 0,35 mm with a relative tolerance of +20 %.

| circuit board: FR4-material, thickness 0,76 mm with a relative tolerance of +10 %, double sidg

ReferencePICC 6 coil layouts

D.6 specifies the Reference PICC 6 pick up coil and main coil layouts.

bd with
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Dimensions in millimetres

B

12,5
83,6

23,7

24,7

30

5,08

a) View from front, pick up coil

b) View from back, main coil

NOTE Dimensions of coil tracks refer to coil track center.

Figure D.6 — Reference PICC 6-pick up coil and main coil layouts

The pidk up coil and the main coil shall be concentric.

The pidk up coil track width shall be 0,5-mim with a relative tolerance of +20 %.

All main coil corners radii shall be mm.

The mdin coil track width shallbe-0,3 mm and the spacing shall be 0,2 mm with a relative tolerance of]

Printed circuit board: FR4-material, thickness 0,76 mm with a relative tolerance of +10 %, double sid{

35 um fopper.

D.2 Active Reference PICCs

D.2.1 | Active Reference PICC 1 coil layouts

Figure|D.Zspecifies the Active Reference PICC 1 pick up coil and main coil layouts

+20 %.

bd with
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Dimensions in millimetres

51,9 38,9
30,6
_’I 1,9
4 e )
Qﬁf" | & \ &
4 : N
|
|
|
| o
©| 1 H D
=) | ___L __________ _
|
!
! ©
mn
! \. J
\ ' A, .
S 7% ’
\& : >
Y ( 1
5,08
30 5,08
a) View from front, pick up coil b) View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

Figure D.7 — Active Referen¢e PICC 1 pick up coil and main coil layouts

The pidk up coil and the main coil shall(be'concentric.
The twjo coils track width and the spacing shall be 0,5 mm with a relative tolerance of +20 %.

Printed circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢d with
35 pum fopper.

D.2.2 | Active Reference PICC 2 coil layouts

Figure|D.8 specifiés-the Active Reference PICC 2 pick up coil and main coil layouts.
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Dimensions in millimetres

51,9 21

1,9 19

83,6
61
T
I
|
|
;
I
I
;
T
I
|
|
|
69
71

6,16

30 5,08 _.,| 19
5,08
a) View from front, pick up coil b) View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center

Figure D.8 — Active Reference PICC 2 pick up coil and main coil layouts

The pidk up coil and the main coil shall be egficentric.
The twjo coils track width and the spacing shall be 0,5 mm with a relative tolerance of +20 %.

Printed circuit board: FR4 materpial; thickness 0,76 mm with a relative tolerance of +10 %, double sid¢d with
35 um fopper.

D.2.3 | Active Reference PICC 3 coil layouts

Figure[D.9 specifiesthe/Active Reference PICC 3 pick up coil and main coil layouts.
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29,2

Dimensions in millimetres

28

NOTE

The pid
The tw]

Printed
35 um

D.2.4

Figure

a) View from front, pick up coil

Dimensions of coil tracks refer to coil track center.

k up coil and the main coil shall be concentrig:

Copper.

Active Reference PICC4:¢oil layouts
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b) View from back, main coil

D.10 specifies the Active-Reference PICC 4 pick up coil and main coil layouts.

Figure D.9 — Active Reference PICC 3 pick up coil and main coil layouts

o coils track width and the spacing shallbe 0,3 mm with a relative tolerance of 20 %.

| circuit board: FR4 material, thicknéss 0,76 mm with a relative tolerance of +10 %, double sidg

bd with
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Dimensions in millimetres
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a) View from front, pick up coil b) View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

Figure D.10 — Active Reference PICC 4 pick up coil and main coil layouts

The pidk up coil and the main coil shall be concentric.
The twp coils track width shall be 0,4 mm and the spacing shall be 0,35 mm with a relative tolerance of{+20 %.

Printed circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢d with
35 um fopper.

D.2.5 [ Active Reference PICC 5:coil layouts

Figure|D.11 specifies the Active-Reference PICC 5 pick up coil and main coil layouts.
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Dimensions in millimetres

a) View from front, pick up coil

NOTE Dimensions of coil tracks refer to coil track center.

The pidk up coil and the main coil shall be concentrie.

51,9 18,4
17
1,9
2
r N
«
<
olw| L _ o T
(a2} on
| N
__
7
&
'\9 (v)‘
: N
) )
1,9
W
30 5,08 5,08

b)View from back, main coil

Figure D.11 — Active Reference PICC 5-pick up coil and main coil layouts

The twjo coils track width and the spacing shallbe 0,35 mm with a relative tolerance of +20 %.

Printed circuit board: FR4 material, thickhess 0,76 mm with a relative tolerance of +10 %, double sid¢

35 um fopper.

D.2.6 | Active Reference PICC 6 coil layouts

Figure|D.12 specifies the Active Reference PICC 6 pick up coil and main coil layouts.

bd with
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Dimensions in millimetres
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a) View from front, pick up coil b)/View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

Figure D.12 — Active Reference PICC 6.pick up coil and main coil layouts

The pidk up coil and the main coil shall be concentric.
The twp coils track width shall be 0,3 mm andthe spacing shall be 0,2 mm with a relative tolerance of|+20 %.

Printed circuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double sid¢d with
35 um fopper.
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Annex E
(normative)

PCD modulation index m and waveform analysis tool

E.1 Overview

The wdrking principle of the PCD modulation index m and waveform analysis tool is illustrated infigure E.1.

Sampling
Conditioning
Filtering
Envelope generation
Processing
Envelope smoothing
Modulation index
Tindinks Parameter
5 determination
Over-/undershoot

Figure E:1=— PCD modulation index m and waveform analysis tool block diagram

Each block is-described in the following clauses.

E.2 Sampling

E.2.1 Sampling for PCD to PICC bit rates of f./128, f./64, f./32 and f_/16

The oscilloscope used for signal capturing shall fulfill the requirements defined in 5.2.

The time and voltage data of one modulation pulse (see Figure E.2) shall be transferred to a suitable
computer.
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Figure E.2 — Modulation pulse

E.2.2 |Sampling for PCD to PICC bit rates of f./8, f./4 and f(/2
The osgilloscope used for signal capturing shall fulfill the requiréments defined in 5.2.

The tine and voltage data of a PCD frame containing short and long modulation pulses (prefefrably a
complgte S(DESELECT) command) as illustrated in Figuré E.3, with at least 20 carrier periods befpre the
first and after the last modulation pulse, shall be transferred to a suitable computer.
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2 sh¢rt modulation pulses (10101010)b NS

Figure E.3 — Mo@gtlon pulses
oY
K\
E.3 Kiltering xO

o
E.3.1 |Filtering for PCD to PICC bi@&és of f,/128, f./64, f./32 and f,/16

A 4th grder, Butterworth type ba ’pass filter with center frequency of 13,56 MHz and 10 MHz 3 dB
bandwjdth shall be used for fllt@ the DC and higher harmonic components. The filter characteristic is

illustrdted in Figure E.4. C)
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Y, phase (degree)

A grdph: filteraftagnitude characteristics
B grdph: filtér phase characteristics

Eiguyre E4 — Filtel; Ghal:aetel:isties
Hgure

E.3.2 Filtering for PCD to PICC bit rates of f_/8, f./4 and f_/2

A 4th order, Butterworth type band pass filter with center frequency of 13,56 MHz and 15 MHz 3 dB
bandwidth shall be used for filtering the DC and higher harmonic components.
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E.4 Envelope generation

The filtered signal shall be Hilbert transformed and the magnitude of this complex transform represents the
signal envelope.

E.5 Envelope smoothing

E.5.1 Envelope smoothing for PCD to PICC bit rates of f./128, f./64, f./32 and f./16

The signal envelope shall be smoothened with a moving average filter and the filter period shall be one

: FOR T ) £l 1 1 : AIEDNES | RPN TSRS IR o L
carrierrpertot—Tne-SmootneretenveropeStgharis mastrarea rrigute o

1 2 3

Key
inifial envelope signal amplitude
enyelope signal, smoothened
mddulated envelope,signal amplitude

Figure E.5 — Envelope smoothing

E.5.2 LEnvelopne smoothing for PCD to PICC bitratesof £ /8 f /4 and £ /2
) ISt Il

No smoothing of the signal envelope shall be applied.

E.6 Modulation index m determination

The initial and modulated envelope signal amplitudes shall be determined by calculating the histogram
of the smoothened envelope signal. The most frequent values correspond to the initial and modulated
envelope signal amplitude. For Type A modulation signals only the initial envelope signal amplitude shall be
determined using the histogram approach.
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For PCD to PICC bit rates of f./8, f./4 and f./2 the minimum value of modulation index m shall be determined

within the complete PCD frame (see Figure E.6). The PCD frame shall contain (10101010)b.
Y1

N

Q X1
Key \\Q
X1 tinfe ‘\0
Y1 amplitude \\'QQ)
1  mihimum value of modulation index m $

.\Q)
Figure E.6 — Mini@m value of modulation index m
OF

The rise and fall times should be deterr@kd according to the definitions in ISO/IEC 14443-2.

For PCPD to PICC bit rates of fc/&é/ll and f./2 the timings shall be determined at positions wi
modulation pulse positions, e.%)@i transition to SOF low and ¢, at transition to EOF high.

E.7 (Qvershoot and@Qershoot determination

The enyelope signal be smoothened by a moving average filter over 3 carrier periods before deter
the ovdrshoot an ershoot values according to the definitions in ISO/IEC 14443-2.

th long

mining

¥
E.8 Prqg\g of the PCD modulation index m and waveform analysis tool

This infermative-programwrittenaAd anstasesivesanexamplefor-the-implements
modulation index m and waveform analysis tool.

[t is published separately and can be found at https://standards.iso.org/iso-iec/10373/-6/ed-5/en/.
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Annex F
(informative)

Program for the evaluation of the load modulation amplitude

This program written in ANSI C language gives an example for the calculation of the amplitude of the load
modulation.

It is puplished separately and can be found at https://standards.iso.org/iso-iec/10373/-6/ed-5/eny:
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Annex G
(normative)

Additional PICC test methods

G.1 PICC-test-apparatus and accessories

G.1.1

This cl
ISO/IE

General

huse defines the test apparatus and test circuits for verifying the operation of a PIEC"accor
[ 14443-3. The test apparatus includes the following:

a) calibration coil (see 5.3);

b) Te
c) dig
Care sh
G.1.2

The PI
testa H

G.1.3

The PI
param
width s

G.1.4

The PI
of the H
the PIC

G.1.5
The PI

Type B
protoc

G.1.6

5t PCD assembly (see 5.4);
ital sampling oscilloscope (see 5.2).

all be taken to ensure that the results are not affected by the RE.performance of the test circu

Emulating the I/0 protocol

[C-test-apparatus shall be able to emulate the Type Atand Type B protocols, which are requ
ICC.

Generating the I/0 character timing in reception mode

[C-test-apparatus shall be able to generate'the 1/0 bit stream according to ISO/IEC 14443-3.
bters: start bit length, guard time, bit width, request guard time, start of frame width, end o
hall be configurable.

Measuring and monitoring'the RF I/0 protocol

[C-test-apparatus shall be-ahle to measure and monitor the timing of the logical low and high
L F Input/Receive line relative to the clock frequency. The PICC-test-apparatus shall be able to 1
C subcarrier.

Protocol Analysis

[C-test-apparatus shall be able to analyse the I/0-bit stream in accordance with protocol Typ
as specified in ISO/IEC 14443-3 and ISO/IEC 14443-4 and extract the logical data flow for
pl analysis.

RFEU fields and values

ding to

its.

ired to

Timing
[ frame

| states
honitor

b A and
further

RFU fields should be constantly monitored during the testing and shall always be verified to contain the
assigned default value. A test shall be FAIL and the tested PICC shall be declared non-conformant in case an
RFU field is not set to its default value at any time.

Functional fields should be constantly monitored during the testing and shall always be verified to contain
only functional values documented in the standard or proprietary values documented in the standard. A
test shall be FAIL and the tested PICC shall be declared non-conformant in case a functional field is not set to

said va

lues (and thus is set to an RFU or restricted value) at any time.
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Measuring timing

G.1.7.1 Timing measurements

The PICC-test-apparatus shall continuously monitor the following frame format and timing values:

a) for PICC Type A:

1)

frame delay time PCD to PICC (see ISO/IEC 14443-3:2018, 6.2.1.1), with respect to the minimum FDT
and the maximum FDT (= FWT), where the use of the determination method defined in Annex B is

not mandatory;

2)
3)
b) for
1)
2)

A test
constrd

G.1.7.2
Fill Talj

G.2 (

G.2.1
For theg

a) On
res

b) On
tha

G.2.2
Table G
Table G
Table G

frame formats (see ISO/IEC 14443-3:2018, 6.2.3);

frame waiting time (see ISO/IEC 14443-4:2018, 7.3).

PICC Type B:

character, frame format and timing (see ISO/IEC 14443-3:2018, 7.1);
frame waiting time (see ISO/IEC 14443-4:2018, 7.3).

thall be FAIL and the tested PICC shall be declared non-conformantin case one of the listed
ints is violated.

Timing measurement report

le G.78 for PICC Type A or Table G.79 for PICC Type B, or both, with the measured timing valug

feneral considerations

Use of test commands
test commands defined in 3.2, the PICC test-apparatus shall take into account the following ry

TEST_COMMAND2 and TEST_RESRONSEZ2: If the PICC does not support any command expe
ponse consisting of n chained I-blocks, the scenarios using TEST_COMMAND2 are not applical

TEST_COMMAND3 and TEST RESPONSE3: If the PICC does not support any command needin
in FWT time for execution;the scenarios using TEST_COMMAND3 are not applicable.

Relationship of fest methods versus base standard requirement
.1 lists the applicable tests for PICCs Type A.

.2 lists the @pplicable tests for PICCs Type B.

.3 lists.the applicable tests for both PICCs Type A and Type B.

timing

2

1les.

cting a
ble.

g more

The IS

DAEC 14443-4 PICC should also conform with ISO/IEC 14443-3 and should be subjected to b

pth the

ISO/IEC 14443-3 and ISO/IEC 14443-4 tests for the applicable communication signal interface.

A PICC conformant with ISO/IEC 14443-3 but not with ISO/IEC 14443-4 and in ACTIVE or ACTIVE* state
(see G.3.3.7, G.3.3.12 and G.4.4.7) may respond with any frame (including Mute) to frames not related to

ISO/IEC 14443-3.
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Table G.1 — Test methods for logical operation of the PICC Type A protocol

Test method from ISO/IEC 10373-6

Corresponding requirement

Clause Name Base standard Clause(s)
G.3.2 Polling ISO/IEC 14443-3:2018 5.2
G.3.3 Testing of the PICC Type A state transitions ISO/IEC 14443-3:2018 6.3,6.4,6.5
G.3.4 Handling of Type A anticollision ISO/IEC 14443-3:2018 6.4.2
G.3.5 Handling of RATS ISO/IEC 14443-4:2018 5.7.1.2
G.3.6 Handling of PPS request ISO/IEC 14443-4:2018 5.7.2.2
Giz I—anrﬂing ofESD IC(\I/H:‘{‘ 14443.4-2018 C 7
G.318 Handling of frame delay time PICC to PCD and SFGT ISO/IEC 14443-3:2018 6.2

ISO/IEC 14443-4:2018 5:3.%
G.319 PICC bit rates capability [SO/IEC 14443-3:2018 6.1, 6{2
Table G.2 — Test methods for logical operation of the PICC Type B protocol
Test method from ISO/IEC 10373-6 Corresponding requirement

Clayse Name Base standard Claus¢(s)
G.42 Polling [SO/IEC'14443-3:2018 5.2
G.43 PICC framing and bit rates capability ISO/IEC14443-3:2018 7.1
G.44 Testing of the PICC Type B state transitions ISO/IEC 14443-3:2018 7.4 to 712
G.45 Handling of Type B anticollision [SO/IEC 14443-3:2018 7.4 to 712
G.46 Handling of ATTRIB ISO/IEC 14443-3:2018 7.10
G.47 Handling of Maximum Frame Size ISO/IEC 14443-3:2018 7.10.4
G.48 Handling of TR2 and SFGT ISO/IEC 14443-3:2018 79.414

ISO/IEC 14443-3:2018 7.9.4{7
Table G.3 — Test methods for-logical operation of PICC Type A or Type B
Test method from ISO/IEC. 10373-6 Corresponding requirement

Clayse Name Base standard Clause(s)
G.5|12 PICC reaction to ISQ/IEC 14443-4 scenarios ISO/IEC 14443-4:2018 Claus¢ 7
G.513 Handling(ofyPICC error detection ISO/IEC 14443-4:2018 7.6
G.514 PICC reaction on CID ISO/IEC 14443-4:2018 7.2.2)2
G.5|5 PICC reaction on NAD ISO/IEC 14443-4:2018 7.2.2]3
G.516 PICEGteaction on S(PARAMETERS) blocks ISO/IEC 14443-4:2018 7.6.]

G.3 Test method for initialization of the PICC Type A
G.3.1 | General

The testsin this subclause determine whether a PICC Type A conforms to ISO/TEC 14443-3 and the protocol
activation sequence in ISO/IEC 14443-4:2018, Clause 5. If conformance with ISO/IEC 14443-4 is not required,

all tests containing ISO/IEC 14443-4 commands need not be applied.

G.3.2 Scenario G.1: Polling

G.3.2.1 Scope

This test is to determine the behaviour of the PICC Type A on receiving REQA commands according to

ISO/IEC 14443-3:2018, 5.2.
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G.3.2.2 Procedure

Perform the following steps for 3 different field strengths of H;,, (H,i, + Hiay)/2 and H,, as speci

the res

pective PICC class:

a) Place the PICC into the field and adjust it.

fied for

b) Switch the RF operating field off for a minimum time for resetting a PICC (see ISO/IEC 14443-3:2018, 5.2.5).

¢) Switch the RF operating field on.

d) Do delay of 5 ms and send a valid REQA command.

e) Reford the presence and the content of the PICC response.

f)  Swjitch the RF operating field off for a minimum time for resetting a PICC (see ISO/IEC 14443:3;2018] 5.2.5).
g) Switch the RF operating field on.

h) W3it 5 ms and send a valid REQB command (using Type B modulation and bit coding).

i)  W3it 5 ms and send a valid REQA command.

j)  Reford the presence and the content of the PICC response.

G.3.2.3 Testreport

The tedtis:

a) PAPS only when the PICC’s response is a valid ATQA in botlr steps e) and j); and

b) FAJL in any other case.

G.3.3 | Testing of the PICC Type A state transitions

G.3.3.1 Scope

These [tests verify the correct implementation of the PICC Type A state diagram as described in
ISO/IE( 14443-3:2018, 6.3.

G.3.3.4 General test outline

G.3.3.2.1 General

For an pxhaustive test of the PICC Type A state machine, the correctness of every possible state transjition at
every dtate shall be verified. Verifying a specific state using a specific state transition will be done as follows.
First, reset the'PICC and place it in the TIS. This is one of the states from StateSet where the transitipns (T)
shall bg verified. Then execute a transition (T) from TransitionSet. After execution of the state transition,
check se it is

impossible

additio

fthe' PICC is in the expected TTS. There is a difficulty in how to perform this check, becau

€ some

nal state transitions and checking the answer of the PICC. The transitions for this purpose are

selected in such way that the state can be determined from the PICC answers as precisely as possible.

G.3.3.2

.2 Functions for putting the PICC in the TIS

Putting the PICC into the TIS will be done by a sequence of transition commands specified in the following
tables. The general method is as follows:
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In order to put the PICC into the TIS, look up the corresponding state transition sequence in Table G.4. Then
successively apply the state transitions described in the State Transition Sequence column by looking up the
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corresponding commands in Table G.5. Always check the content and integrity of the PICC response.

Table G.4 — State transition sequence table

TIS State transition sequence
POWER-OFF |—
IDLE? POWER-OFF — IDLE
READY(1) |POWER-OFF — IDLE - READY(1)
READY(2) [POWER-OFF — IDLE - READY(1) - READY(2)
READY(3) |POWER-OFF - IDLE - READY(1) -» READY(2) - READY(3)
ACTIVE POWER-OFF - IDLE - READY(1) - ... » READY(CascadeLevels) = ACTIVE
PROTOCOL |POWER-OFF - IDLE - READY(1) - ... » READY(CascadeLevels) - ACTIVE - PROTOCOL
HALT POWER-OFF — IDLE - READY(1) — ...» READY(CascadeLevels) - ACTIVE —HALT
READY*(1) |POWER-OFF - IDLE - READY(1) - ... » READY(CascadeLevels) - ACTIVE~ HALT — READ|Y*(1)
READY*(2) [POWER-OFF — IDLE - READY(1) — ... - READY(CascadeLevels) - ACTIVE - HALT — READ|Y*(1)
— READY*(2)
READY*(3) [POWER-OFF — IDLE - READY(1) — ... - READY(CascadeLevels)'=/ACTIVE - HALT — READ|Y *(1)
— READY*(2) - READY*(3)
ACTIVE* POWER-OFF = IDLE - READY(1) = ...» READY(CascadelLevels) = ACTIVE - HALT - READY*(1) —»

...~ READY*(CascadeLevels) - ACTIVE*

a  IDLE state may be reached from ACTIVE state.

Table G.5 — State transition table

State — Next state PICC-test-apparatus PICC
POWER-OFF — IDLE PowerlOn (RF Field on) -
« Mute
IDLE - READY(1) REQA -
“— ATQA
READY(1) - READY(2) SELECT(1)a -
— SAK (cascadg)
READY(2) -» READY(3) SELECT(2)2 -
« SAK (cascadg)
READY(CascadeLevels)=ACTIVE SELECT (CascadeLevels)? -
« SAK (complete)
ACTIVE -BROTOCOL RATS(0,0) -
« ATS
ACTWE — HALT HLTA -
« Mute
HALT - READY*(1) WUPA -
pam ATQA
READY*(1) - READY*(2) SELECT(1) -
«— SAK (cascade)
a  Ifthe PICC UID is unknown, SELECT command may be preceded with an anticollision command to retrieve the PICC UID.
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Table G.5 (continued)

State - Next state PICC-test-apparatus PICC
READY*(2) -» READY*(3) SELECT(2) -
— SAK(cascade)
READY*(CascadeLevels) =ACTIVE* SELECT (CascadeLevels) -
« SAK (complete)
ACTIVE - IDLE REQA -
« Mute
a  Ifthe PICC UID is unknown, SELECT command may be preceded with an anticollision command to retrieve the PICC UID.

G.3.3.2.3 Functions for checking the validity of the TTS
G.3.3.2.3.1 General
Table (1.6 describes the state transitions, which are used to check whether the PICC is in the state S. The
contenf of the PICC answer (i.e. ATQA, SAK ..) should be thoroughly checked forISO/IEC 14443-3 and
[SO/IE( 14443-4 conformance. Note that these tests can cause the PICC to changg'its state.
G.3.3.2.3.2 Distinguishing READY (I) and ACTIVE states
The RHADY(I)/READY*(I) states and the ACTIVE/ACTIVE* states cannot be distinguished with one t¢st run.
In orddgr to distinguish the “*”-states from the non-“*"-states, perform the following steps:
a) Refun the test a second time, without checking the TTS.
b) Send REQA command. The PICC response shall be Muté:
c¢) Send REQA command.
d) If ghe PICC response is Mute then the PICC staté’was a “*”-state.
e) Elde the PICC was a non-“*"-state.
G.3.3.2.3.3 Distinguishing HALT state
The HALT state cannot be distinguished from READY*(I) state and from ACTIVE* state with one test{run. In
order tp distinguish the HALT state'perform the following steps:
a) Refun the test a second(time, without checking the TTS.
b) Senpd WUPA command. The PICC response shall be ATQA.
Table G.6 — Checking the TTS
State S PICC-test-apparatus PICC
REQA N
IDLE « ATQA2
READY(I), SELECT(I) -
[ < CascadeLevels « SAK (cascade)
READY(I), SELECT(I) -
I = CascadeLevels « SAK (complete)
RATS (0,0) -
ACTIVE « ATS
1(0)o(TEST_COMMAND1(1)) -
PROTOCOL - 1(0),(TEST_RESPONSE1(1))
a  Ifthe PICC UID is known, send an anticollision command to retrieve the PICC UID. Check that the PICC UID has not changed.
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Table G.6 (continued)

State S PICC-test-apparatus PICC
HALT REQA ”
« Mute
WUPA -
« ATQA2
READY*(I), SELECT (I) -
I < CascadeLevels « SAK (cascade)
READY*(I), SELECT (I) -
= CascadeLevels — SAK (complete)
RATS(0,0) -
*
ACTIVE - ATS

a Ifth

e PICC UID is known, send an anticollision command to retrieve the PICC UID. Check that the PICC UID'has not ch

hnged.

NOTE
G.3.3.3

G.3.3.3

This t
ISO/IE

G.3.3.3

Perforin the following steps for every row of Table G.7:

a) Py
an

cay
b) Pe
¢) Ch

d) Ch

The block number can be 0 or 1 dependent on block numbering rules, see ISO/IEC.14443-4:2018, 7.
Scenario G.2: Behaviour of the PICC Type A in the IDLE state

.1 Scope

[ 14443-3:2018, 6.3.2.
.2 Procedure
t the PICC into IDLE state. If the UID is unknewn, put the PICC in ACTIVE state to retrieve

 then put it into IDLE state using ACTIVE % IDLE state transition. Check that the value "88
cade tag CT is not used for uidO in single size UID.

eck if the PICC response is as indieated in the PICC column.

bck if the PICC is in the TTS.

Table G.7 — Transitions from IDLE state

b.4.

est is to determine the behaviour of the PICC Type Avn the IDLE state according to

its UID
' of the

-form the state transition by sending:the command as indicated in the PICC-test-apparatus column.

Transition PICC-test-apparatus PICC TS
REQA -
REQA - ATQA READY()
WUPA -
WUPA - ATQA READY()
HLTA ALTA _ 1DilE
— Mute
(93 20") -
AC (empty) - Mute IDLE
« ’ a
AC (93’ NVB UIDTX,[[1..n4]]) - IDLE
« Mute
¢ ) ~ a
HAC (93’ NVB ~UIDTX;[[1.. n4]]) - IDLE
— Mute
a  Letl<n;<32.

b The value is sent in a standard frame and not in a short frame.
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Table G.7 (continued)
Transition PICC-test-apparatus PICC TTS
SELECT SELECT(1) - IDLE
« Mute
WSELECT (‘93 70’ ~UIDTX,[[1..32]] BCC CRC_A) - IDLE
— Mute
RATS RATS(0,0) - IDLE
— Mute
PpS PPS(0,0,0) - IDLE
— Mute
ISO/IEC 14443-4 1(0),(TEST_COMMAND1(1)) -
IDILE
command « Mute
DESELECT S(DESELECT) - IDILE
— Mute
« ’ b
Erfor condition (267 - IDLLE
« Mute
Short ffames containing Short frames containing all RFU values -
IDILE
al] RFU values « Mute
a  Let[l<n;<32.
b Thd value is sent in a standard frame and not in a short frame.

G.3.3.3.3 Testreport
The tedt is:
a) PAESS only when the PICC responds as indicated in the procedure; and

b) FA[L in any other case.
G.3.3.4 Scenario G.3: Behaviour of the PICCType A in the READY(1) state

G.3.3.4.1 Scope

This tefst is to determine the behaviour of the PICC Type A in the READY state on cascade level 1 ac¢ording
to ISO/[[EC 14443-3:2018, 6.3.3:

G.3.3.4.2 Procedure
Perform the followingsteps for all PICCs and every row of Table G.8:
a) Pufthe PICCinto READY(1) state.

b) Performithe state transition by sending the command as indicated in the PICC-test-apparatus column.

C) Checkiifthe PICC response is asindicated in the PICC column

d) Checkifthe PICCisin the TTS.
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Table G.8 — Transitions from READY(1) state

Transition PICC-test-apparatus PICC TTS
REQA -
REQA . Mute IDLE
WUPA WUPA - IDLE
« Mute
HLTA HLTA - IDLE
« Mute
AC (‘93 20’, wrong parity bit) - .
(wrong parity bit)8 « Mute i
SELECTf SELECT(1) with wrong parity bit - (BLE
(wrolng parity bit)s - Mute i
(‘93 20") - .
AC (empty) - UIDTX, [[1..32]] BCC READY(1)
(‘93 NVB UIDTX,[[1..n4]])3 -
ACE « if n; = 32 then
(split after (0)b) (BQ) READY(1)
(UIDTX, Hny+1..32]] BCC)?2
(‘93' NVB UIDTX, [[1..n,]])P -
ACE - ifn, = 32 then
(split after (1)b) (El(slg) READY(1)
(UIDTX,[[n,+1..32]] BCC)P
nACf (‘93' NVB ~UIDTX,[[1..n5]])® — IDLE
(Wrong UID) « Mute I
SELECT(1) - ACTIVE or
f
SELECT - SAKe READ|Yd
hSELECTT (‘93 70’ ~UIDTX; BCGERC_A) - IDLE
(Wrong UID) - Mute I
Errjor condition (193 70" UIDTXYBLC ~CRC) - IDLE
« Mute
ISOJIEC 14443-4 1(0)o (TEST_COMMAND1(1)) - IDLE
fommand - Mute i
IDESELECT S(DESELECT) - IDLE
« Mute
RATS RATS(0,0) - IDLE
« Mute
PPS(0,0,0) - N
PPS . Mute IDLE
a  Let[l =My £32, UIDTX,[[n;]] = 0. If such a number does not exist, the test may be skipped.
b Let[l <n, <32 UIDTX,[[n,]] = 1.If such a number does not exist, the test may be skipped.

¢ Cascade bit of SAK shall be (0)b for single size UID PICCs and (1)b for double and triple size UID PICCs and shall be coherent
with both the value of uid0 ('88' for the cascade tag or not) and the UID size declared by b8b7 of ATQA.

d  Single size UID PICC shall be in ACTIVE state; double and triple size UID PICCs shall be in READY state.
¢ Letls<nz<32.

£ If the PICC UID is unknown, it may be retrieved by putting the PICC in ACTIVE state, and then applying ACTIVE - IDLE, IDLE
— READY(1) and READY(1) - READY(2) state transitions.

g€  The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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G.3.3.4.3 Testreport
The test is:
a) PASS only when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.
G.3.3.5 Scenario G.4: Behaviour of the PICC Type A in the READY(2) state

G.3.3.5.1 Scope

This tept is to determine the behaviour of the PICC Type A in the READY state on cascade level 2 aecording to
ISO/IE( 14443-3:2018, 6.3.3. This test is only for PICCs with double or triple size UID.

G.3.3.5.2 Procedure

Perforin the following steps for all PICCs with double and triple size UID and every rew-of Table G.9:
a) Pufthe PICC into READY(2) state.

b) Perform the state transition by sending the command as indicated in the\RICC-test-apparatus column.
c¢) Chpckifthe PICC response is as indicated in the PICC column.
d) Chgckifthe PICC is in the TTS.

Table G.9 — Transitions from’READY(2) state

Transition PICC-test-apparatus PICC TTH
REQA -
REQA . Mute IDLEE
WUPA WUPA - IDLE
« Mute
HLTA HLES - IDLE
«— Mute
AC (‘95 20 wrong parity bit) - IDLE
(wrdng parity bit)8 « Mute
SELECTf SELECT(2) with wrong parity bit -
o IDLE
(wrgng parity bit)8 «— Mute
(‘95 20") -
AC (empty) - UIDTX,[[1..32]] BCC READY(2)

a  Let|l £nq <32, UIDTX,[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let|l <n, <32, 0IDTX,[[n,]] = 1. If such a number does not exist, the test may be skipped.

¢ Caslcade(bif of SAK shall be (0)b for double size UID PICCs and (1)b for triple size UID PICCs and shall be coherent wjth both
the valye@fuid0 ("88" for the cascade tag or not) and the UID size declared by b8b7 of ATQA.

d Double size UID PICCs shall be in ACTIVE state; triple size UID PICCs shall be in READY state.
¢ Letlsnz=<32.

f If the PICC UID is unknown, it may be retrieved by putting the PICC in ACTIVE state, and then applying ACTIVE — IDLE, IDLE
— READY(1) and READY(1) - READY(2) state transitions.

8  The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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Table G.9 (continued)
Transition PICC-test-apparatus PICC TTS
(‘95' NVB UIDTX,[[1..n;]])? -
. “ ifn; = 32 then
AC (BCC)
(split after (0)b) else READY(2)
(UIDTX,[[n;+1..32]] BCC)
a
(‘95 NVB UIDTX,[[1..n,]])P -
i « if n, = 32 then
ACt (bLL)
(split after (1)b) clse READY(2)
(UIDTX,[[n,+1..32]] BCC)
b
nACf (‘95 NVB ~UIDTX,[[1..n5]])¢ - DLk
(wrong UID) « Mute
SELECT(2) - ACTIVEE or
f
SELECT o SAKE REAIDYd
hSELECTf (‘95 70’ ~UIDTX, BCC CRC_A) - IDLE
(wrong UID) « Mute
Ergor condition (195 70" UIDTX, BCC ~CRC) - IDLE
— Mute
ISOJIEC 14443-4 1(0)o(TEST_.COMMAND1(1)) - IDLE
rommand « Mute
DESELECT S(DESELECT) > IDLE
« Mute
RATS RATS(0,0) - IDLE
— Mute
PPS PPS(0,0,0) - IDLE
— Mute

a  Let|l <n; <32, UIDTX,[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let|l <n, <32, UIDTX,[[n,]] = 1. If such a huimber does not exist, the test may be skipped.

¢ Cascade bit of SAK shall be (0)b for double size UID PICCs and (1)b for triple size UID PICCs and shall be coherent wjth both
the valde of uid0 ("88" for the cascade tag'or not) and the UID size declared by b8b7 of ATQA.

d Doyble size UID PICCs shall be in ACTIVE state; triple size UID PICCs shall be in READY state.
¢ Let/l<nz<32.

fIfthe PICC UID is unknéwi, it may be retrieved by putting the PICC in ACTIVE state, and then applying ACTIVE — IDI.E, IDLE
— REAT}Y(1) and READY(1))=> READY(2) state transitions.

g€  Thd parity erroriis.simulated on the first transmitted byte of the frame by reversing the parity bit.

G.3.3.5.3  Testreport

The teqtis:

a) N/A when the PICC has a single size UID;

b) PASS when the PICC has a double or a triple size UID and only when it responds as indicated in the
procedure; and

c¢) FAIL in any other case.
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G.3.3.6 Scenario G.5: Behaviour of the PICC Type A in the READY(3) state

G.3.3.6.1 Scope

This test is to determine the behaviour of the PICC Type A in the READY state according to
[SO/IEC 14443-3:2018, 6.3.3. This test is only for PICCs with triple size UID.

G.3.3.6.2 Procedure

Perform the following steps for all PICCs with triple size UID and every row of Table G.10:

a) Pufthe PICCInto READY(3] State.
b) Pefform the state transition by sending the command as indicated in the PICC-test-apparatus Column.
c¢) Checkifthe PICC response is as indicated in the PICC column.
d) Chgckifthe PICC is in the TTS.
Table G.10 — Transitions from READY(3) state
Transitions PICC-test-apparatus PICC TTS
REQA N
REQA « Mute IDLE
WUPA WUPA ~ IDLE
« Mute
HLTA HLTA N IDLE
« Mute
AC (‘97 20’, wrong parity bit) - IDLE
(wrong parity bit)e - Mute i
$ELECTd SELECT(3) with wrong paritybit - IpLE
(wronlg parity bit)e - Mute i
i (‘97 20") >
Af (empty) . UIDTX,[[1..32]] BCC READY(3)
(‘97" NVB UIDTX,[[1..n]])? N
ACd « if n; = 32 then
(split after (0)b) [eBl(;? READY(3)
(UIDTX,[[n,+1..32]] BCC)?
(97" NVB UIDTX;[[1..n,]])P N
ACd - if n, = 32 then
(split after (1)b) (BCC) READY(3)
(UIDTX[[n,+1..32]] BCC)b
nACS (‘97' NVB ~UIDTX;[[1..n5]])¢ N P
(Wréng UID) - Mute i
SELECT(3) S
ELECTd ACTIVE
SELEC « SAK (complete) CTIv

b

C

d

e

Let1<n,; <32, UIDTX3[[n,]] = 0. If such a number does not exist, the test may be skipped.

Let1<n, <32, UIDTX3[[n,]] = 1. If such a number does not exist, the test may be skipped.

Let1<n3;<32.

If the PICC UID is unknown, it may be retrieved by putting the PICC in ACTIVE state, and then applying ACTIVE — IDLE, IDLE
— READY(1), READY(1) - READY(2) and READY(2) - READY(3) state transitions.

The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.

© ISO/IEC 2025 - All rights reserved

96


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

Table G.10 (continued)

Transitions PICC-test-apparatus PICC TTS
nSELECTd (‘97 70’ ~UIDTX5 BCC CRC_A) - IDLE

(wrong UID) « Mute
Error condition (97 70" UIDTX3 BCC ~CRC) - IDLE

« Mute

ISO/IEC 14443-4 [(0)o(TEST_COMMAND1(1)) -

IDLE

command «— Mute
DESELECT S(DESELECT) - IDLE

« Mute
RATS RATS(0,0) - {DLE

— Mute
PPS PPS(0,0,0) - IDLE

— Mute

¢ Let|l <n3<32.

- REAI)Y(1), READY(1) - READY(2) and

READY(2) —» READY(3) state transitions.

a  Let|l <n; <32, UIDTX3[[n,]] = 0. If such a number does not exist, the test may be skipped.
b Let|l <n, <32, UIDTX3[[n,]] = 1. If such a number does not exist, the test may be skipped.

¢ Thq parity error is simulated on the first transmitted byte of the frame by revefsing the parity bit.

d  Ifthe PICC UID is unknown, it may be retrieved by putting the PICC in ACTIVE state,and/'then applying ACTIVE — IDIE, IDLE

G.3.3..3 Testreport

The tedt is:

a) N/A when the PICC has a single or double size UID;

b) PASS when the PICC has a triple size UID and gfilly when it responds as indicated in the procedur¢; and

c¢) FA]L in any other case.

G.3.3.7 Scenario G.6: Behaviour of the PICC Type A in the ACTIVE state

G.3.3.7.1 Scope

This tpst is to determine~the behaviour of the PICC Type A in the ACTIVE state according to

ISO/IE(C 14443-3:2018, 6.374:

G.3.3.7.2 Procedure

Perforin the following steps for every row of Table G.11:

a) Pufthe PICC into ACTIVE state.

b) Pet

c¢) Checkifthe PICC response is as indicated in the PICC column.

d) Checkifthe PICCisin the TTS.
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Table G.11 — Transitions from ACTIVE state

Transition PICC-test-apparatus PICC TTS
REQA -
REQA IDLE
Q « Mute
WUPA WUPA - IDLE
« Mute
‘ ) a
AC (‘93' NVB UIDTX,[[1..n,]]) - i IDLE
«— Mute
Ar (93’ NVB ~UIDTX,[[1..n4]])? - IDLE
« MuteP
HLTA HLTA - fiLT
« Mute
SELECT SELECT(1) - IDLE
« Muteb
dsELECT (‘93 70’ ~UIDTX,; BCC CRC_A) - IDLE
« Muteb
RATS(0,0) -
RATS - ATS PROTPCOL
Errgr condition (‘E0 00" ~CRC) - IDLE
« Muteb
ISO/]EC 14443-4 1(0),(TEST_COMMAND1(1)) S
IDLE
cpmmand « Muteb
DESELECT S(DESELECT) - . IDLE
«— Mute
PPS PPS(0,0,0) - ) DLE
« Mute
RATS RATS(0,0) with wrong-parity bit - DLE
(wrorng parity bit)¢ - Muteb
REQB - Mute IDLE or
Type| B command o ACTIVEd
N (‘93 20") -
AC t IDLE
(empty) « Mute
RATS Yv1th all FSDI RATS(0,all FSDI RFU values) - PROTOCOL
RFU values « ATS
RATS ith CID RFU RATS(15,0) -
IDLE
value « Muteb
a  Let/l<n;<32.
b Mufe or propfietary response.
¢ Thdq parityerror is simulated on the first transmitted byte of the frame by reversing the parity bit.
d  ChdcKfirst IDLE state as TTS. If TTS is not IDLE state, rerun the test a second time to check ACTIVE state.

G.3.3.7.3 Testreport
The test is
a) PASS only when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.
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G.3.3.8 Scenario G.7: Behaviour of the PICC Type A in the HALT state

G.3.3.8.1 Scope

This test is to determine the behaviour of the PICC Type A in the HALT state according to
ISO/IEC 14443-3:2018, 6.3.5.

G.3.3.8.2 Procedure

Perform the following steps for every row of Table G.12:

a) Pufthe PICC nto HALT State.
b) Pefform the state transition by sending the command as indicated in the PICC-test-apparatus Column.
c¢) Checkifthe PICC response is as indicated in the PICC column.
d) Chgckifthe PICC is in the TTS.
Table G.12 — Transitions from HALT state
Transition PICC-test-apparatus PICC T[TS
REQA =
REQA N Mute HALT
WUPA - .
WUPA - ATQA READY*(1)
HLTA HLTA ~ HALT
« Mute
i (‘93 20") -
AL (empty) - Mute HALT
‘ ) a
AC (‘93’ NVB UIDTX{[{¥..n,]]) N dAuT
« Mute
i« ) PR a
LAC (‘93' NVB 2UIDTX,[[1..n,]]) N HALT
« Mute
SELECT SELECT(1) ~ HALT
“« Mute
| — (“93 70’ ~UIDTX, BCC CRC_A) > HALT
« Mute
RATS RATS(0,0) ~ HALT
“— Mute
Errér condition (‘52’) in the standard frame - HALT
«— Mute
ISO/JEC 14443-4 1(0)o(TEST_COMMAND1(1)) -
HALT
commmand « Mute
S(DESELECT) -
DESELECT N ” HALT
“— Mute
PPS PPS(0.0.0) ~ HALT
« Mute

a  Letlsn;=<32.

G.3.3.8.3 Testreport
The test is:

a) PASS only when the PICC responds as indicated in the procedure; and
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b) FAIL in any other case.
G.3.3.9 Scenario G.8: Behaviour of the PICC Type A in the READY*(1) state

G.3.3.9.1 Scope

This test is to determine the behaviour of the PICC Type A in the READY* state of cascade level 1 according
to ISO/IEC 14443-3:2018, 6.3.6.

G.3.3.9.2 Procedure

Perforin the following steps for every row of Table G.13:
a) Pufthe PICC into READY*(1) state.
b) Pefform the state transition by sending the command as indicated in the PICC-test-appdratus column.
c¢) Chpckifthe PICC response is as indicated in the PICC column.
d) Chgck that the PICC is in the TTS.
Table G.13 — Transitions from READY*(1) state
Transition PICC-test-apparatus PICC TTS
REQA -
REQA - Mute HALT
WUPA WUPA N HALT
< Mute
HLTA HLTA ~ HALT
“« Mute
AC . (‘93 20’, wrong parity bit) - HALT
(wrdng parity bit) « Mute
SELECT SELECT(1) with wrong.parity bit -
S HALT
(wrdng parity bit) « Mute
(‘93'20") - .
AC (empty) - UIDTX, [[1..32]] BCC READY*(1)
(‘93" NVB UIDTX, [[1..n,]])2 N
*
(split after (0)b) ((Ijl(s:g) READY*(1)
(UIDTX,[[n;+1..32]] BCC)2
(‘93" NVB UIDTX,[[1..n,]]) N
AC « ifn, = 32 then
*
(split after(1)b) (BCC) READY*(1)
(UIDTX, [[n,+1..32]] BCC)P
nAC (‘93" NVB ~UIDTX, [[1.n3]]) S
(wrong UID) - Mute HALT

a  Let1<n; <32, UIDTX;[[n;]] = 0.If such a number does not exist, the test may be skipped.
b Let1=<n,=<32 UIDTX,[[n,]] = 1. If such a number does not exist, the test may be skipped.

¢ Cascade bit of SAK shall be (0)b for single size UID PICCs and (1)b for double and triple size UID PICCs and shall be coherent
with both the value of uid0 ('88' for the cascade tag or not) and the UID size declared by b8b7 of ATQA.

d  Single size UID PICCs shall be in ACTIVE* state; double and triple size UID PICCs should be in READY* state.

¢ Letlsnz=<32.
f

The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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Table G.13 (continued)

Transition PICC-test-apparatus PICC TTS
SELECT(1) - ACTIVE *or
SELECT « SAKC READY*
nSELECT (‘93 70’ ~UIDTX, BCC CRC_A) - HALT
(wrong UID) « Mute
Error condition (93 70"UIDTX; BCC ~CRC) - HALT
— Mute
ISO/IEC 14443-4 1(0)o(TEST_COMMAND1(1)) - HALT
Fommand p Mute '
IDESELECT S(DESELECT) - AALT
— Mute
RATS RATS(0,0) - HALT
« Mute
PPS PPS(0,0,0) - ualt
« Mute

¢ Let/l1<n3<32.

a  Let|l £ng <32, UIDTX,[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let|l <n, <32, UIDTX,[[n,]] = 1. If such a number does not exist, the test may be skipped.

¢ Casfcade bit of SAK shall be (0)b for single size UID PICCs and (1)b for double and triple size UID PICCs and shall be qoherent
with bofh the value of uid0 ('88' for the cascade tag or not) and the UID size declaredby b8b7 of ATQA.

d  Single size UID PICCs shall be in ACTIVE* state; double and triple size UID PI€Cs should be in READY* state.

f Thd parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.

G.3.3.9.3 Testreport

The tedt is:

a) PAPS only when the PICC responds as indicated in the procedure; and

b) FA[L in any other case.

G.3.3.1/0 Scenario G.9: Behaviour.of the PICC Type A in the READY*(2) state

G.3.3.10.1 Scope

This tept is to determine the behaviour of the PICC Type A in the READY* state of cascade level 2 ac¢ording

to ISO/[EC 14443-3:2018; 6.3.6. This test only applies to PICCs with double or triple size UID.

G.3.3.10.2 Procedure

Perforin thefollowing steps for every row of Table G.14:

a)  Pubthe PICCinte READBYH ) state

+
torcts

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.

c¢) Checkifthe PICC response is a
d) Checkifthe PICCisin the TTS.

s indicated in the PICC column.
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Table G.14 — Transitions from READY*(2) state

Transition PICC-test-apparatus PICC TTS
REQA -
REQA . Mute HALT
WUPA WUPA - HALT
« Mute
HLTA HLTA - HALT
«— Mute
AC (‘95 20’, wrong parity bit) - AT
(wrofg parity bit)’ pa Mute B
ELECT SELECT(2) with wrong parity bit -
. L f HALT
(wrong parity bit) “— Mute
N (‘95 20") -
AC READ[Y*(2
(empty) - UIDTX,[[1.32]] BCE (2)
(‘95 NVB UIDTX,[[1..n4]])? -
AC - if n; = 32-then
*
(spllt after (0)b) (BED) READN*(2)
(UIDTX5[h,+1..32]] BCC)?
(‘95" NVB UIDTX,[[1..n,]])® -
AC - if n, = 32 then
*
(split after (1)b) (El(s:((e:) READN*(2)
(UIDTX,[[n,+1..32]] BCC)P
nAC (‘95 NVB ~UIDTX,[[1..n5]]) © - HALT
(wWrong UID) « Mute
SELECT(2) - ACTIYVE or
SELECT - SAKE READYd
NSELECT (‘95 70’ ~UIDTX, BCCERC_A) - HALT
(wjrong UID) « Mute
Err¢r condition (195 70" UIDTX5BCC ~CRC) - HALLT
«— Mute
ISO/IEC 14443-4 1(0),(TEST:COMMAND1(1)) -
HALT
cdommand « Mute
DESELECT S(DESELECT) - HALT
« Mute
RATS RATS(0,0) ” HALT
« Mute
PPS PPS(0,0,0) - HALT
« Mute
a  Let|l =My £32,UIDTX,[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let[l <n, <32 UIDTX,[[n,]] = 1.1f such a number does not exist, the test may be skipped.

C

Cascade bit of SAK shall be (0)b for double size UID PICCs and (1)b for triple size UID PICCs and shall be coherent with both

the value of uid0 ('88' for the cascade tag or not) and the UID size declared by b8b7 of ATQA.

d

e

f

Double size UID PICCs shall be in ACTIVE state; triple size UID PICCs shall be in READY state.
Let1<n3;<32.

The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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The test is:

ISO/IEC 10373-6:2025(en)

a) N/A when the PICC has a single size UID;

b) PASS when the PICC has a double or triple size UID and only when it responds as indicated in the
procedure; and

c¢) FAIL in any other case.

G.3.3.

1 Scenario G.10: Behaviour of the PICC Type A in the READY*(3) state

G.3.3.1{1.1 Scope

This te

5t is to determine the behaviour of the PICC Type A in the READY* state of cascade [ével 3 ac¢ording

to ISO/J[EC 14443-3:2018, 6.3.6. This test is only for PICCs with triple size UID.
G.3.3.11T.2 Procedure
Perforin the following steps for every row of Table G.15:
a) Pufthe PICC into READY*(3) state.
b) Pefform the state transition by sending the command as indicated.in the PICC-test-apparatus column.
c¢) Checkifthe PICC response is as indicated in the PICC column.
d) Chgckifthe PICC is in the TTS.
Table G.15 — Transitions.from READY*(3) state
Transition PICC-test-apparatus PICC TTS
REQA >
REQA - Mute HALT
WUPA weR - HALT
« Mute
HLTA HLTA ~ HALT
« Mute
AC (‘97 20, wrong parity bit) -
(wrdng parity bit)d . Mute HALT
SELECT SELECT(3) with wrong parity bit - HALT
(wrdng parity bit)d “ Mute
(‘97 20") - .
AC (empty) - UIDTX,[[1..32]] BCC READV™(3)
(‘97 NVB UIDTX;[[1..n]]) N
AC « if n, = 32 then
Tre *
(split after (0)b) (EI(SIE) READY*(3)

(UIDTX,[[n+1..32]] BCC)2

¢ Let

1<n;<32.

a  Let1<ny <32, UIDTX3[[n{]] = 0.If such a number does not exist, the test may be skipped.
b Let1s<n,=<32 UIDTX3[[n,]] = 1. If such a number does not exist, the test may be skipped.

d  The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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Table G.15 (continued)

Transition PICC-test-apparatus PICC TTS
(‘97" NVB UIDTX;[[1..n,]])P -
AC - ifn, = 32 then
*
(splitafter (1)b) (Sgg) READYTS)
(UIDTX;[[n,+1..32]] BCC)P
nAC (‘97" NVB ~UIDTX,[[1..n5]])¢ - HALT
(wrong UID) « Mute
SELECT(3) =
E*
oLLELI « SAK (complete) R
nSELECT (‘97 70’ ~UIDTX; BCC CRC_A) - HALT
(ywrong UID) « Mute
Erfor condition (97 70" UIDTX3 BCC ~CRC) - HALT
«— Mute
ISOJIEC 14443-4 1(0)o(TEST_.COMMAND1(1)) - HALT
rommand «— Muté
PESELECT S(DESELECT) - HALT
— Mute
RATS RATS(0,0) - HALT
— Mute
PPS PPS(0,0,0) - AT
« Mute

¢ Letj]l <n3<32.

a  Let|l <n; <32, UIDTX3[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let|l <n, <32, UIDTX3[[n,]] = 1. If such a number does not existi/the test may be skipped.

d  Thd parity error is simulated on the first transmitted hyte of the frame by reversing the parity bit.

G.3.3.11.3 Test report

The tedtis:

a) N/A when the PICC has a single.@r double size UID;

b) PARS when the PICC has a triple size UID and only when it responds as indicated in the procedurg¢; and

¢) FAJL in any other casé:

G.3.3.12 Scenario.G.11: Behaviour of the PICC Type A in the ACTIVE* state

G.3.3.12.1 Scope

This test_ is' to determine the behaviour of the PICC Type A in the ACTIVE* state according to

ISO/IE [ 14443-3:2018 6.3.7

G.3.3.12.2 Procedure

Perform the following steps for every row of Table G.16:

a) Putthe PICC into ACTIVE* state.

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.

c¢) Checkifthe PICC response is as indicated in the PICC column.
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d) Checkifthe PICCisin the TTS.

Table G.16 — Transitions from ACTIVE* state

Transition PICC-test-apparatus PICC TTS
REQA -
REQA HALT
Q «— Mute
WUPA WUPA - HALT
« Mute
HILTA HLTA _) HALT
« Mute
« ) a
AC (‘93' NVB UIDTX,[[1..n]]) - Al
« Muteb
"« ) ~ a
HAC (‘93’ NVB ~UIDTX,[[1..n;]]) - i T
« Mute
SELECT SELECT(1) - HALT
« Muteb
\SELECT (‘93 70’ ~UIDTX, BCC CRC_A) - ) HalLT
« Mute
RATS(0,0) -
RATS (_ ATS PROTPCOL
‘E0 00’ ~CRC
Erifor condition ( ) ~ b HAILT
& Mute
ISOJIEC 14443-4 1(0)o(TEST_.COMMAND1(1)) - HA[LT
fommand « Muteb
DESELECT S(DESELECT) ” ) HALT
« Mute
PPS PPS(0,0,0) - ) HAlLT
«— Mute
RATS RATS(0,0) with wreng parity bit - HALT
(wrong parity bit)¢ « Muteb
REQB - HALT or
Typge B command o Mute ACTIVE*
(‘93 20") -
AC t HA|LT
(empty) o Mute
a  Let/l<n;<32.
b Mute or proprietary{esponse.
¢ Thq parity errords simulated on the first transmitted byte of the frame by reversing the parity bit.
d  Chdck first BALT state as TTS. If TTS is not HALT state, rerun the test a second time to check ACTIVE* state.
G.3.3.1|2.3 Test report

The test is:
a) PASS only when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.
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G.3.3.13 Scenario G.12: Behaviour of the PICC Type A in the PROTOCOL state

G.3.3.13.1 Scope
This test is to determine the behaviour of the PICC Type A in the PROTOCOL state according to

[SO/IEC 14443-3:2018, 6.3.8. This test shall ensure that the activated PICC does not respond to any
anticollision or initialization command.

G.3.3.13.2 Procedure

Perform the following steps for every row of Table G.17:

a) Pufthe PICC into PROTOCOL state.
b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.
c¢) Chpckifthe PICC response is as indicated in the PICC column.
d) Chpckifthe PICC isin the TTS.
Table G.17 — Transitions from PROTOCOL state
Transition PICC-test-apparatus PICC TT$
REQA REQA - PROTCOL
«— Mute
WUPA WupA R PROTC|COL
<« Mute
"« ) a
AC (‘93' NVB UIDTX, [[1..n]]) - prOTACOL
“« Mute
« ) ~ a
HAC (‘93' NVB ~UIDTX,[[1..n;]]) N PROTACOL
« Mute
HLTA HLTA ~ PROTQCOL
« Mute
SELECT SELECT(1) - PROT(QCOL
«— Mute
| ELECT (‘93 705~DIDTX, BCC CRC_A) - pROTACOL
« Mute
RATS RATS(0,0) ~ PROTQCOL
« Mute
Errjor condition S(DESELECT, ~CRC) - PROTQCOL
«— Mute
S(DESELECT) N
IPESELEGT . S(DESELECT) HALT
PPS(0,0,0) -
PPS «— Mute, PROT(QCOL
or PPS responseP

a  Letlsn;<32.

b PPSresponse is returned if the PICC supports PPS.

¢ The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.

d  Check first IDLE state as TTS. If TTS is not IDLE state, rerun the test a second time to check PROTOCOL state.

¢ PPSresponseisreturned onlyifthe PICC supports PPS and applies the RFU error handling as defined in ISO/IEC 14443-3:2018,
5.3.
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Table G.17 (continued)
Transition PICC-test-apparatus PICC TTS
1(0),(TEST_COMMAND1(1)) -
ISO/IEC 14443-4 . 1(0) PROTOCOL
command 0
(TEST_RESPONSE1(1))
DESELECT S(DESELECT) -
(wrong parity bit)¢ with wrong parity bit - Mute PROTOCOL
ISO/IEC 14443-4 1(0),(TEST_COMMAND1(1)) -
command with wrong parity bit - Mute PROTOCOL
(wrong parity bit)®
REQB - IDEE|or
Typp B command - Mute PROITOLOLI
(‘93 20" -
AC (empty) o Mute PROT(QCOL
PPS(0,0,0) -
PPS with all PPSO RFU with all PPSO RFU value - Mute PROTQCOL
values :
or PPS response®
ISOfIEC 14443-4 1(0),(TEST_COMMAND1(1)) -
fommand with block type set to (01)b - Mute PROT(COL
(RFU block type)

5.3.

Let|l <n; <32.

PP{response is returned if the PICC supports PPS.

Thq parity error is simulated on the first transmitted byte of the framehy reversing the parity bit.

Chdck first IDLE state as TTS. If TTS is not IDLE state, rerun the test a;second time to check PROTOCOL state.

PP{responseisreturned only if the PICC supports PPS and appliesthe RFU error handling as defined in ISO/IEC 14443}3:2018,

G.3.3.13.3 Testreport

The tedtis:

a) PARS only when the PICC respondsg@asiindicated in the procedure; and
b) FAJL in any other case.

G.3.4 |Scenario G.13: Handling of Type A anticollision

G.3.4.1 Scope

This tept is to perfotma full bitwise anticollision loop according to ISO/IEC 14443-3:2018, 6.5.3.
G.3.4.2 Proeedure

a) Pufthe'PICC into the field.

b) Putthe PICC into READY(1) state.

c¢) Execute AnticollisionA.

d) Putthe PICC into READY*(1) state.

e) Execute AnticollisionA.

Pseudo code: Type A anticollision procedure:

1
2

Procedure AnticollisionA
// TPDUSend and TPDURecv are PCD specific functions
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3 // to send and receive frames

4 for ¢ = 1 to Cascadelevels do

5 TPDUSend (SELECT (c) 20)

6 if TPDURecv () # (UIDTXc[[1..32]] BCC) then return FAIL
7 // anticollision over UID bits

8 for p = 1 to 32 do

9 // enter desired cascade level

10 if ¢ 2 2 then TPDUSend (SELECT (1))

11 if ¢ = 3 then TPDUSend (SELECT (2))

12 // anticollision with matched bit

13 NVB[[1l..4]] = (p + 16) mod 8

14 NVB[[5..8]] = (p + 16) div 8

15 TPDUSend (SELECT (c) NVB UIDTXc[[l..pl])

16 if TPDURecyv () # (UIDTXcl[ o+ 3211 RCC) then retnrn FATT,
17 // anticollision with unmatched bit

18 TPDUSend (SELECT (c¢) NVB UIDTXc[[1l..p-1]] ~UIDTXc[[p]])
19 if TPDURecv () # Mute then return FAIL

20 // re-enter READY (1) (resp. READY* (1)) state

21 TPDUSend (WUPA)

22 end for

23 ehd for

24 rpturn PASS

G.3.4.3 Testreport
The tedt is:
a) PARS only when every Anticollision Test procedure returns PASS, and

b) FA[L when any Anticollision Test returns the value FAIL.

G.3.5 |Handling of RATS
Handlipg of RATS is tested in G.3.3.7 and G.3.3.12.

Scenarjio G.14: RATS after wrong RATS
This scenario, which was defined in former editions of this document, is no longer present.
Scenario G.15: RATS after RATS

This scenario, which was defined in former editions of this document, is no longer present.

G.3.6 | Handling of PPS request

G.3.6.1 Scope

Thisteftisto determine'the handling ofthe PPSrequestby the PICC Type Aaccordingto ISO/IEC 14443-

5.7.2.2,

G.3.6.2 Precedure

For eadhof the scenarios described in Table G.18, Table G.19 and Table G.20, perform the following st

1:2018,

bpS:

a) Putthe PICC into PROTOCOL state.

b) Send the command as described under the PICC-test-apparatus column in each scenario.
¢) Check that the response of the PICC conforms to the one given in the PICC column.

d) Checkifthe PICC is in PROTOCOL state.

Scenario G.16: PPS without parameter change

This scenario, which was defined in former editions of this document, is no longer present.
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Table G.18 — Scenario G.17: PPS without PPS1

PICC-test-apparatus PICC

('DO 01' CRC_A) -
— Mute or ('DO' CRC_A)?

a

Both responses are valid.

Table G.19 — Scenario G.18: PPS after PPS

PICC-test-apparatus PICC
0] AAWANAN
TIOYYIY)
“« Mute or ('DO' CRC_A)?
PPS(0,0,0) -
- Mute

a

not support the PPS request because the PCD shall not send PPS to such a PICC (see ISO/IEC 14443-4:2018,\5.1, 6t dash).

Regponse depends on whether the PICC supports PPS or not. If the PICC does not support any changeable parameter|s it may

Table G.20 — Scenario G.19: PPS after unreceived PPS

PICC-test-apparatus RICC
('D0 11 00" ~CRC) -
« Mute
PPS(0,0,0) -
« Mute

G.3.6.3 Testreport

The tedt is:

a)
b)

G.3.7 |Scenario G.20: Handling of FSD

G.3.7.1 Scope

PAES only when the PICC responds as indicatédin the procedure; and

FA[L in any other case.

This test is to determine if the PICC Type A respects the FSD value as negotiated by the RATS according to

ISO/IEC 14443-4:2018, 5.2;

G.3.7.4 Procedure
Perforin the following steps for each FSDI defined in ISO/IEC 14443-4 including all RFU values:

a)
b)
9
d)
e)
f)

Puf the PI€C into ACTIVE state.

Sendthe RATS(Q fsdi) command with parameter fsdias in the particular test
Check that the PICC answer is a valid ATS and that its size does not exceed FSD.
Carry out additional sequences if required by the PICC to be ready to accept TEST_COMMAND2(2).
Send the I-block 1(0)(TEST_COMMANDZ2(2)).

Check that the size of the I-block sent by the PICC is < FSD.
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Test report

The test is:

a) PASS only when the PICC responds as indicated in the procedure, and

b) FAIL in any other case.

G.3.8

G.3.8.1

Handling of frame delay time PICC to PCD and SFGT

Scope

This te|
ISO/IE

G.3.8.2

The pr
suppor

5t is to determine if the PICC Type A respects the minimum frame delay time PICC to PCD-def
[14443-3:2018, 6.2.1.2 and SFGT defined in ISO/IEC 14443-4:2018, 5.3.5.

Procedure

pcedure shall be repeated at a bit rate of f./128 in both directions and at the’/maximum b
ted by the PICC in each direction.

Perforin the following steps for Scenario G.71:

a) Py

b) Fo
1)
2)

c¢) En

L the PICC into IDLE state.
" each step in the scenario do:

Send the command as described in the PICC-test-appatatus column of Table G.21 respect
timing condition described in the frame delay time PICCto PCD column.

Check that the PICC response matches the one of the PICC column of Table G.21.
d for.

ined in

t rates

ing the
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Table G.21 — Scenario G.71: Handling of frame delay time PICC to PCD and SFGT

Step Frame delay time PICC-test-apparatus PICC
PICC to PCD
1 — REQA -
« ATQA
2 Minimum frame delay time AC(1) -
PICC to PCD + 50/f2 — UIDTX, BCC
3 (1172 + 50)/f2 SELECT(1) -
— SAK (cascade) or
SAK (completa)
DT COTpPTeTey
4b (1172 + 50)/f.2 AC(2) -
« UIDTX,BCC
5b (1172 + 50)/f.2 SELECT(2) -
« SAK: (cascade) or
SAK'(complete)
6° (1172 + 50)/f.2 AC(3) -
«— UIDTX; BCC
7¢ (1172 + 50)/f.2 SELECT(3) -
e SAK (complete)
8 (1172 + 50)/f.2 RATS(0,0) >
« ATS
9 (1172 + 50) /f, if SFGI=0 PPS(0,dri,dsi)d -
or SFGT + 50/f2 - PPS response
10 (1172 + 50)/f, if SFGI=0 1(0)o(TEST_COMMAND1(1)) -
or SFGT + 50/f ¢ - 1(0),(TEST_RESPONSE](1))f
11 (1172 + 50)/f.2 1(0);(TEST.COMMAND3) -
« S(WTX)(WTXM)
12 (1172 + 50)/f 2 S(WTX)(WTXM) -
« 1(0);(TEST_RESPONSHK3)#
3 Thq applied frame delay time PICC to PCD shall have a maximum tolerance of £25/f..
b Thik step is sent only for a PICC with UID size 2 or 3.
¢ Thip step is sent only for a PICC withUID size 3.
d  PPYrequest is sent for bit rate >,/128. Configure PPS request with appropriate dsi and dri corresponding to the mhximum
bit rate$ supported by the PICC in_each direction. Skip this step if the PICC does not support any changeable parameters in the
ATS.
¢ Iftle previous step has-been skipped since the PICC does not support any changeable parameters in the ATS, SFGI applies to
this step.
f S(WTX) request(s){may be sent by the PICC. The PICC-test-apparatus shall acknowledge each S(WTX) request with an
S(WTX] responseumntil receiving the PICC response. There is no specific requirement on frame delay time PICC to PCI} for the
S(WTX) responsé(sy.
8  Additionak’S(WTX) request(s) may be sent by the PICC. The PICC-test-apparatus shall acknowledge each S(WTX)[request
with an|S(W.TX) response until receiving the PICC response. There is no specific requirement on frame delay time PICC to|PCD for
the S(WIXY respanse(s)
G.3.8.3 Testreport
The test is:

a) PASS only when the PICC responds as indicated in the procedure, and

b) FAIL in any other case.

Report

the measured timings in Table G.78.
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G.3.9 Scenario G.72: PICC bit rates capability

G.3.9.1 Scope

This test verifies the handling of the PICC Type A bit rate negotiation and the handling of the RFU bits in
PPS0 and PPS1 as defined in ISO/IEC 14443-4.

G.3.9.2 Procedure

G.3.9.2.1 Sequencing

The sc¢nario in G.3.9.2.2 shall be carried out in the following sequences:

a)

b)

G.3.9.2.2 Scenario

The scenario skipping steps e) to h) shall be repeated for all combinations of PCD to PICC and
PCD supported bit rates negociated by PPS. All of the RFU bits of PPS0 shall be set to (1)bdt least

The scenario skipping step c) shall be repeated for all combinations of PCD to PICC and PICC
supported bit rates negotiated by S(PARAMETERS) blocks if supported by the,PICGC. All of the R
dufing bit rate negotiation in steps €) to h) shall be set to (1)b at least once.

PICC to
once.

to PCD
FU bits

U error

ponses.

ith an
upport

meters.

ming of

nt and

Perforin the following steps:

a) Pufthe PICC into IDLE state.

b) Pufthe PICC in PROTOCOL state.

c) Send the appropriate PPS request and check the PPS response.

With apy of the RFU bits in PPSO set to (1)b, PPS response is returned only if the PICC applies the RF

handling as defined in ISO/IEC 14443-3:2018, 5.3. Qtherwise, the PICC will not change its bit rate.

d) Chpck that the PICC responses are valid. Récord the presence, content and timing of the PICC resj

e) Send an S(PARAMETERS) block indicating Bit rates request.

f) Chpck PICC answer. If the PICC supports S(PARAMETERS) blocks, the PICC responds w
S(PARAMETERS) block containing values for all supported parameters. If the PICC does not 3
S(PARAMETERS) it stays mute; skip steps g) and h).

g) Send an S(PARAMETERS) block to activate selected communication parameters (bit rates).

h) Chpckthat the PICCresponse is a valid S(PARAMETERS) block to acknowledge the activated para

i) Send the I-blogkI(0),(TEST_COMMAND1(1)). Record the presence, frame format, content and ti
the PICC response.

i) Send theS(DESELECT) command.

k) Cheekthatthe PIcCrespense-isavald-SDESELECTRecord-thepresenceframeformateont
timing of the PICC response.

1) Send a WUPA command.

m) Check that the PICC response is a valid ATQA. Record the presence, frame format, content and timing of

the PICC response.
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G.3.9.3 Testreport

The test is:

a) PASS only when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.

G.4 Test method for initialization of the PICC Type B

G.4.1 General

This sulbclause isto testifthe PICC Type B conforms to ISO/IEC 14443-3. If conformance with ISO/IEC1
is notr

If the
ISO/IE

G.4.2

G.4.2.1 Scope

This t
ISO/IE

G.4.2.2

Perforin the following steps for 3 different field strengths of'H;,, (H,i, + Hpnay)/2 and H,,, as speci
the res

a)
b)

9
d)
e)
f)

g)
h)
i)
j)

q

p

—_—

Sw
IS(

Sw
W3
Re

Sw
I1S(

Sw
W4
W4

equired all tests containing ISO/IEC 14443-4 commands need not be applied.

PICC does not support the REQB/WUPB with N > 1 nor the Slot-MARKER’commar
[ 14443-3:2018, 7.6.1) all tests containing these commands need not be applied,

Scenario G.21: Polling

bst is to determine the behaviour of the PICC Type B on receiving of REQB accord
[ 14443-3:2018, 5.2.

Procedure

pective PICC class:
ce the PICC into the field and adjust it.

itch the RF operating field off for a~minimum time for resetting a PICC in accordang
/1EC 14443-3:2018, 5.2.5.

itch the RF operating field on.
it 5 ms and send a valid REQB(1) command.
rord the presence and the)content of the PICC response.

itch the RF operating field off for a minimum time for resetting a PICC in accordang
/1EC 14443-3:2018, 5.2.5.

itch the RF operating field on.
it 5 msand send a valid REQA command (with Type A modulation).

it5'ms and send a valid REQB(1) command.

1443-4

d (see

ing to

fied for

e with

e with

Record the presence and the content of the PICC response.

G.4.2.3 Testreport

The test is:

a) PASS only when the PICC’s response is a valid ATQB in both steps €) and j); and

b) FAIL when the PICC’s response isn’t a valid ATQB in any of steps €) or j).
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G.4.3 Scenario G.22: PICC framing and bit rates capability

G.4.3.1 Scope

This test verifies the handling of the PICC Type B bit rate negotiation as defined in ISO/IEC 14443-3 and
ISO/IEC 14443-4.

G.4.3.2 Procedure

G.4.3.2.1 Sequencing

The sc¢nario in G.4.3.2.2 shall be carried out in the following sequences:

a)

b)

The scenario skipping steps g) to j) shall be repeated for all combinations of PCD to PICC and
PCD supported bit rates negotiated by ATTRIB.

The scenario shall be repeated for all combinations of PCD to PICC and PICC to PGD, supported b
negotiated by S(PARAMETERS) if supported by the PICC. In step e), b8 to b5 of Param 2 shall b
(0000)b.

G.4.3.2.2 Scenario

Perfor

Perfor

a)
b)
9
d)

e)
f)

g)
h)

Pu
Set
Sel

Ch
the

Sel
Ch

the following steps:

the following steps for each row of Table G.22:
L the PICC into IDLE state.
the frame parameters of the PICC-test-apparatus according to Table G.22.
nd a REQB command.

eck that the PICC response is a valid ATQBA\Record the presence, frame format, content and ti
PICC response.

1d the appropriate ATTRIB(0, 0) cothimand.

bck that the PICC response is a valid Answer to ATTRIB(0). Record the presence, frame

cohtent and timing of the PICCiresponse.

Sel

Ch
S(
S(

Sel
op

Ch

nd an S(PARAMETERS)'block to send Bit rates request.

bck PICC answer“If the PICC supports S(PARAMETERS) blocks, the PICC responds w
ARAMETERS).block containing values for all supported parameters. If the PICC does not 3
ARAMETERS)\t stays mute; sKip steps i) and j).

nd an S(PARAMETERS) block to activate selected communication parameters (bit rates and f]
fions).

PICC to

it rates
b set to

ming of

format,

ith an
upport

raming

eclkthat the PICC response is a valid S(PARAMETERS) block to acknowledge the activated para

neters.

Send the I-block 1(0),(TEST_COMMAND1(1)). Record the presence, frame format, content and timing of
the PICC response.

Send the S(DESELECT) command.

Check that the PICC response is a valid S(DESELECT). Record the presence, frame format, content and
timing of the PICC response.

Send a WUPB command.
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0) Check that the PICC response is a valid ATQB. Record the presence, frame format, content and timing of
the PICC response.

Table G.22 — Type B PCD to PICC frame parameters

Test | EGT SOF SOF EOF Min. Min. EOF SOF Framing Bit
No. | [etu] low high [etu] TRO TR1 |handling | handling | options | boundariesP
[etu] [etu] coding | coding | coding | coding | (b2b1)?2 Rising | Falling
edge | edge
[/£ | [/f]
1 0 10,5 2,5 10,5 (00)b (00)b (0)b (0)b (00)b 0 0
2 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b 0 0
3 5,5¢d|10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b 0 0
4 0 11+1/8 |2-1/8|10-1/16 | (00)b (00)b (0)b (0)b (00)b 0 0
5 0 10-1/16 | 3+1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)h 0 0
6 6¢ce | 11+1/8 | 3+1/8| 11+1/8 | (00)b (00)b (0)b (0)b (60)b 0 0
7 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b -8f -88
8 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b +8h +8i
9 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b ()3 (00)b -gf +8i
10 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b ©@)b (00)b +8h -8¢
11 0 10,5 2,5 10,5 (00)b (01D)b (0)b (0)b (00)b 0 0
12 0 10,5 2,5 10,5 (00)b (10)b (@b (0)b (00)b 0 0
13 0 10,5 2,5 10,5 (01)b (00)b ©)b (0)b (00)b 0 0
14 0 10,5 2,5 10,5 (01D)b (01)b (0)b (0)b (00)b 0 0
15 0 10,5 2,5 10,5 (01D)b (10)b (0)b (0)b (00)b 0 0
16 0 10,5 2,5 10,5 (10)b (00)b (0)b (0)b (00)b 0 0
17 0 10,5 2,5 10,5 (10)b (01)b (0)b (0)b (00)b 0 0
18 0 10,5 2,5 10,5 (10)b (10)b (0)b (0)b (00)b 0 0
19 0 10,5 2,5 10,5 (00)b (00)b (0)b (Db (00)b 0 0
20 0 10,5 2,5 10,5 (00)b (00)b (Db (0)b (00)b 0 0
21 0 10,5 2,5 10,5 (00)b (00)b (Db (Db (00)b 0 0
22 0 10,5 2,5 10,5 (00)b (00)b (0)b (0)b (01)b 0 0
23 0 10,5 2,5 10,5 (00)b (00)b (0)b (0)b (10)b 0 0
24 0 10,5 205 10,5 (11)b (11)b (0)b (0)b (00)b 0 0
25 0 10,5 2,5 10,5 (00)b (00)b (0)b (0)b (00)b 0 0
a  Only applicable if PIGC supports at least one framing options.
b Bit|boundaries issapplied on b2 of the first byte of I-block 1(0),(TEST_.COMMAND1(1)). For bit rates higher than f}/16, bit
boundaties shall gccur at nominal bit positions.
¢ Noflapplicable for bit rates higher than f_/16.
d  Applies.to all characters except between the last character and EOF where EGT of 0 will be used.
¢ Applies to all characters and also between the last character and EOF.
f Apply -4 for f,/64, -2 for f./32 and -1 for f,/16.
8 Apply -1 for f./64, f./32 and f,/16.
b Apply +4 for f,/64, +2 for f./32 and +1 for f,/16.
I Apply +1 for f./64, f./32 and f./16.
i All RFU bits in the 15t byte of the framing options shall be set to (1)b, the 21d byte set to 'FF'. All RFU bits during bit rate
negotiation in steps g) to j) shall be set to (1)b.
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a) PASS only when the PICC responds as indicated in the procedure, and

b) FAIL in any other case.

Report the measured timings in Table G.79.

G.4.4 Testing of the PICC Type B state transitions

G.4.4.1] General

These fests are to verify the correct implementation of the PICC Type B state diagram a$ |descr

ISO/IEC 14443-3:2018, 7.4.

G.4.4.2 General test outline

G.4.4.2.1 General

This isfthe same procedure as described for the PICC Type A (see G.3.3.2).

G.4.4.2.2 Functions to set the PICC in TIS

Putting the PICC into the TIS will be done by a sequence of trapsition commands specified in the fo

tables.[The general method is as follows:

In ordgr to put the PICC into the TIS, look up the correspending sequence in Table G.23. Then succsg
apply the state transitions described in this columii by looking up the corresponding commg

Table (.24. Always check the content and integrity ofithe PICC response.

Table G.23 —State transition sequence

ibed in

lowing

ssively
nds in

TIS State Transition Sequence
POWER-OFF —
IDLE? POWER-OFF — IDLE
READY-REQUESTED POWER-OFF — IDLE - READY-REQUESTED
RIEADY-DECLARED POWER-OFF - IDLE - READY-DECLARED
PROTOCOL POWER-OFF — IDLE - READY-DECLARED — PROTOCOL
HALT POWER-OFF = IDLE - READY-DECLARED — HALT

a  IDLE state may bedeached from READY-DECLARED state.
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Table G.24 — State transition

State — Next State PICC-test-apparatus PICC
Power On -

POWER-OFF - IDLE (RF operating field on) . Mute
IDLE - READY-REQUESTED REQB(16) -

« Mute?
REQB(1) -

IDLE - READY-DECLARED - ATQB
READV.DECLARED o HAIT HLTB -

« '00' CRC_B
ATTRIB(0, 0) -
READY-DECLARED — PROTOCOL - Answer to|ATTR|B(0)

READY-DECLARED — IDLE REQB(1, nAF) -

« Mute

a  In dase the PICC has selected slot 1, the REQB command shall be reissued until the PICC doesn't answer ATQB.

G.4.4.2.3 Functions for checking the validity of the TTS

Table (.25 describes the state transitions, which are used to check whether the PICC is in the state S.
The cogntent of the PICC answer (i.e. ATQB...) should be thoroughly. checked for ISO/IEC 14443-3 and
ISO/IE(C 14443-4 conformance.

NOTE 1] The tests can cause the PICC to change its state.

Table G.25 — Checking the TTS

TTS PICC-test-apparatus PICC
REQB(1) —
IDLE — ATQBb
SLOTMARKER (n)?2 -
RHADY-REQUESTED « ATQBP
B ATTRIB(0, 0) -
RFADY-DECLARED - Answer to ATTRIB(0)
1(0),(TEST_.COMMAND1(1)) -
PROTOCOL
— 1(0)o(TEST_RESPONSE1(1)]
REQB(1) -
«— Mute
HALT WUPB(1) -
— ATQBb
a  Singe the selgctéd PICC slot is unknown, the Slot-MARKER command shall be reissued with different slot values until an
ATQB is|received:
b If the POPIis known, check that PUPI has not changed.

NOTE 2  The block number can be 0 or 1 dependent on block numbering rules, see ISO/IEC 14443-4:2018, 7.6.4.
G.4.4.3 Scenario G.23: Behaviour of the PICC Type B in the IDLE state

G.4.4.3.1 Scope

This test is to determine the behaviour of the PICC Type B in the IDLE state according to
ISO/IEC 14443-3:2018, 7.4.4.
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G.4.4.3.2 Procedure
Perform the following steps for every row of Table G.26:

a) Putthe PICC into IDLE state. If the PUPI is unknown, put the PICC in READY-DECLARED state to retrieve
its PUPI and put it in IDLE state using READY-DECLARED - IDLE state transition.

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.

c¢) Checkifthe PICC response is as indicated in the PICC column.

d) Checkifthe PICC is in the TTS.

Table G.26 — Transitions from IDLE state
Transition PICC-test-apparatus PICC TTS
REQBd REQB(1) : ATQB READY-DECLARED
WUPBd WUPB(1) : ATQB READY-DECLARED
REQB (0500 00" ~CRC) - IDLE
(wfrong CRC) « Mute
WUPB (‘05 0008’ ~CRC) - IDLE
(wrong CRC) « Mute
HLTB ALTB - IDLE
— Mute
ATTRIB ATTRIB(0, 0) N IDLE
« Mute
LOTMARKER(n)2
Slot-MARKER SLO (n) - IDLE
« Mute
ISO/IEC 14443-4 1(0)o(TEST_.COMMAND1(1)) - IDLE
command « Mute
DESELECT S(DESELEET) - IDLE
« Mute
REQBe REQB(1,nAFI) - IDLE
(Unmatched AFI) « Mute
\WUPBe WUPB(1,nAFI) - IDLE
(Unmatched AFI) « Mute
HLTB HLTB(~PUPI) - IDLE
(Unmyatched PUPI) « Mute
ATTRIB ATTRIB(0, 0, ~PUPI) - IDLE
(Unmlatched PURI) « Mute
b
REQB¢ REQB(16) : Mute READY-REQUESTED

state.

a  nshall run through all values 2 <n < 16.

b Nevertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-

¢ Anyunmatched AFI values, also values which are currently RFU, should be tested.

¢ Ifthe PICC does not support the REQB/WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test need not be applied.
d  All matched AFIs as defined by the PICC manufacturer shall be tested.
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Table G.26 (continued)

Transition PICC-test-apparatus PICC TTS
b
WUPB¢ WUPB(16) - READY-REQUESTED
“« Mute
REQB REQB(1) with all -
with all PARAM PARAM (b8,b7,b6) RFU values - ATQB :
(b8,b7,b6) RFU READY-DECLARED
values
REQB REQB(all N RFU values)P -
with all N RFU values < Mute READY-REQUESTED

a  nshall run through all values 2 <n < 16.

b Neyertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-REGL'ARED sub-

state.

¢ Ifthe PICC does not support the REQB/WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test needuot be applig
d  All matched AFIs as defined by the PICC manufacturer shall be tested.

¢ Any

unmatched AFI values, also values which are currently RFU, should be tested.

d.

G.4.4.3.

The tedt is:

a) PARS only when the PICC responds as indicated in the procedure; and

b) FA|

G.4.4.4

G.4.4.4.1 General

If the

ISO/IE( 14443-3:2018, 7.6.1) this scenario neéd not be applied.

G.4.4.4.2 Scope

This tept is to determine the behavieur of the PICC Type B in the READY-REQUESTED sub-state accor
ISO/IEC 14443-3:2018, 7.4.5.

G.4.4.4.3 Procedure
Perforin the following steps for every row of Table G.27:

a) Puf the PICG-into READY-REQUESTED state. If the PUPI is unknown, put the PICC in READY-DEC

stg

3 Testreport

L in any other case.

Scenario G.24: Behaviour of the PICC Type B in the READY-REQUESTED sub-state

PICC does not support the REQB/WUPB with N > 1 nor the Slot-MARKER comman

te to retriéve the PICC PUPI and put it in IDLE state before performing the step a).

d (see

ding to

LARED

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus collumn.

c¢) Checkifthe PICC response is as indicated in the PICC column.

d) Checkifthe PICCisin the TTS.
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Table G.27 — Transitions from READY-REQUESTED sub-state

Transition PICC-test-apparatus PICC TTS
REQB(1) -
d a
REQB . ATQB READY-DECLARED
WUPB(1) -
d a
WUPB o ATQB READY-DECLARED
REQB (0500 00" ~CRC) -
(wrong CRC) - Mute READY-REQUESTED
WUPB (‘0500 08" ~CRC) - READV.REQUESTED
(wfong CRC) pa Mute <
HLTB HLTB - READY-REQUEYTED
“— Mute
ATTRIB ATTRIB(0, 0) - READY-REQUEYTED
« Mute
SLOTMARKER(n)?2 -
Slo-MARKER - ATQB or Mute READY-DECLARED
ISO/IEC 14443-4 1(0)o(TEST_COMMAND1(1)) - READY-REQUESTED
c¢mmand “— Muté
DESELECT S(DESELECT) - READY-REQUESTED
« Mute
b
REQB REQB(16) - READY-REQUEYTED
« Mute
b
WUPB WUPB(16) S READY-REQUEYTED
« Mute
REQB® REQB(1,nAFI) - IDLES
(unmjatched AFI) « Mute
VUPBe WUPB(1,nAFI) - IDLE®
(unmiatched AFI) « Mute
HLTB HLTB(~PUPI) - d
(unmgtched PUPI) - Mute READY-REQUESTED
ATTRIB ATTRIB(0,.0, ~PUPI) - )
(unmatched PUPI) - Mute READY-REQUESTED

a

b

C

d

e

n shall run through all values 2 € < 16. The PICC shall respond ATQB at exactly one value of n, else Mute.

Neyertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLAR[ED sub-
state.

Send all Slot-MARKER €ommands and verify that there is no response before checking the IDLE state.
All matched AFIs.as.defined by the PICC manufacturer shall be tested.

Any unmatched AFI values, also values which are currently RFU, should be tested.

G.4.4.4

.4~ Test report

The test is:

a) PASS only when the PICC responds as indicated in the procedure, and

b) FAIL in any other case.
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G.4.4.5 Scenario G.25: Behaviour of the PICC Type B in the READY-DECLARED sub-state

G.4.4.5.1 Scope

This test is to determine the behaviour of the PICC Type B in the READY-DECLARED sub-state according to
ISO/IEC 14443-3:2018, 7.4.6.

G.4.4.5.2 Procedure

Perform the following steps for every row of Table G.28:

a) Pufthe PICC1nto READY-DECLARED sub-state.
b) Pefform the state transition by sending the command as indicated in the PICC-test-apparatus Column.
c¢) Checkifthe PICC response is as indicated in the PICC column.
d) Chgckifthe PICC is in the TTS.
Table G.28 — Transitions from READY-DECLARED sub<{state
Transition PICC-test-apparatus PICC TTS
REQB(1) -
e -
REQB - ATQB READY-DECLARED
WUPB(1) >
e -
WUPB - ATQB READY-DECLARED
REQB ('05 00 00’ ~CRC) N
(wrong CRC) . Mute READY-DECLARED
WUPB (0500 08" ~CRC) 5
(wrong CRC) p Mute READY-DECLARED
HLTB -
HLTB HALT
- ('00' CRC_B)
ATTRIB(0, 0) >
ATTRIB « Answer to ATTRIB(0) PROTOCOL
a
Sloi-MARKER SLOTMARKERm) - READY-DECLARED
« Mute
ISO/IEC 14443-4 1(0)o(TESFZCOMMAND1(1)) - READY-DECLARED
cpmmand « Mute
DESELECT S(DESELECT) - READY-DECLARED
« Mute
C
REQBP REQB(16) - READY-REQUESTED
« Mute
C
W UPRBP WUPB(16) - READY-REQUESTED
« Mute
HETR HLTR(~PIIPI) - READYDECCARED
(unmatched PUPI) «— Mute )

a

b

C

d

e

f

n shall run through all values 2 < n < 16.
If the PICC does not support the REQB/WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test need not be applied.
Nevertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-

state.

Send ATTRIB command and verify that there is no response before checking the IDLE state.

All matched AFIs as defined by the PICC manufacturer shall be tested.

Any unmatched AFI values, also values which are currently RFU, should be tested.
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Table G.28 (continued)
Transition PICC-test-apparatus PICC TTS
ATTRIB ATTRIB(0, 0, ~PUPI) -
(unmatched PUPI) - Mute READY-DECLARED
REQBf REQB(1,nAFI) - IDLEd
(unmatched AFI) « Mute
WUPBf WUPB(1,nAFI) - IDLES
(Unmatched AFI) «— Mute
ATTRIB with all ATTRIB(0, 0) with Param 1 -
Param[t{bZ; b1y RFU (bZ;b1)serto RFU values p Answer to ATTRIB(0) PROTOCOL
values
AT|TRIB with .
ATTRIB(0, 0) with Param 1
Param 1 (b8 to b5) (b8,b7,b6,b5) set to (1,1,1,1) - Answer to ATTRIB(0) PROTOCOL
RFU value
ATTRIB with all ATTRIB(0, with Param 2 -
Parath 2 (b4 to b1) (b,b3,b2,b1) set to RFU values) - Answer to ATTRIB(0) PROTOCOL
RFU values
AT|TRIB with ATTRIB(0, 0) with Param 3 (b4) -
Parain 3 (b4) RFU setto (1)b - Answer to ATFRIB(0) PROTOCOL
value
AT|TRIB with ATTRIB(0, 0) with all Param 3 -
Pargm 3 (b3,b2) (b3,b2) values different to ATQB - Answer t6 ATTRIB(0) PROTOCOL
values Protocol_Type (b3,b2) value
AT|TRIB with ATTRIB(0, 0) with Param 3 -
Pararph 3 (b8 to b5) | (b8,b7b6,b5) set to RFU values P Mute READY-DECLARED
RFU values
AT|TRIB with ATTRIB(15, 0) >
Param 4 CID RFU < Mute READY-DECLARED
value
ATTRIB with all ATTRIB(0, 0) with Param 4 -
Pararh 4 (b8 to b5) | (b8,b7b6,b5) set to RFU values - Answer to ATTRIB(0) PROTOCOL
RFU values
2 nshall run through all values 2 < n < 16.
b Ifthe PICC does not support the REQB{WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test need not be appli¢d.
¢ Neyertheless, there is statisticallya‘probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLAR[ED sub-
state.
d  Senld ATTRIB command and erify that there is no response before checking the IDLE state.
¢ All matched AFIs as defined’by the PICC manufacturer shall be tested.
f Any unmatched AELvalues, also values which are currently RFU, should be tested.
G.4.4.5.3 Testreport
The tedt is*

a) PASSonly when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.
G.4.4.6 Scenario G.26: Behaviour of the PICC Type B in the HALT state

G.4.4.6.1 Scope

This test is to determine the behaviour of the PICC Type B in the HALT state according to
ISO/IEC 14443-3:2018, 7.4.8.
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G.4.4.6.2 Procedure

Perform the following steps for every row of Table G.29:

a) Putthe PICC into HALT state.

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.
c¢) Checkifthe PICC response is as indicated in the PICC column.

d) Checkifthe PICCisin the TTS.

Table G.29 — Transitions from HALT state
Transition PICC-test-apparatus PICC TTS
REQB(1) -
REQBd HALT
Q — Mute
WUPB(1) -
d a
WUPB . ATQB READY-DECLARED
WUPB (0500 08' ~CRC) -
(wrong CRC) - Muta HALT
HLTB HLTB - HALT
— Mute
ATTRIB ATTRIB(0, 0) - HALT
« Mute
a
Slot-MARKER SLOTMARKER(n) N HALT
« Mute
ISO/IEC 14443-4 1(0)o(TEST_COMMAND1(1)) -
HALT
command «— Mute
DESELECT S(DESELECT) - HALT
« Mute
WUPBe WUPB(1,nAF]) - IDLE
(Unmatched AFI) « Mute
REQBe REQB(1;nAFI) - HALT
(Unmatched AFI) « Mute
HLTB HLTB(~PUPI) -
(Unmfatched PUPI) - Mute HALT
ATTRIB ATTRIB(0, 0, ~PUPI) - HALT
(Unmfatched PUPI) « Mute
C
WUPBP WUPB(16) - READY-REQUESTED
« Mute
a  nshall run¢hrotgh all values 2 <n < 16.
b Ifthe PICCdoes not support the REQB/WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1), the test need not be appligd.
¢ Neyertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARIED sub-

state.
d  All matched AFIs as defined by the PICC manufacturer shall be tested.

¢ Anyunmatched AFI value, also values which are RFU, should be tested.

G.4.4.6.3 Testreport
The test is:
a) PASS only when the PICC responds as indicated in the procedure; and

b) FAILin any other case.
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G.4.4.7 Scenario G.27: Behaviour of the PICC Type B in the PROTOCOL state

G.4.4.7.1 Scope
This test is to determine the behaviour of the PICC Type B in the PROTOCOL state according to

[SO/IEC 14443-3:2018, 7.4.7. This test shall ensure that the activated PICC does not respond to any
initialization command.

G.4.4.7.2 Procedure

Perform the following steps for every row of Table G.30:

a) Pufthe PICC into PROTOCOL state.
b) Perform the state transition by sending the command as indicated in the PICC-test-apparatus column.
c¢) Chpckifthe PICC response is as indicated in the PICC column.
d) Chpckifthe PICC isin the TTS.
Table G.30 — Transitions from PROTOCOL state
Transition PICC-test-apparatus PICC TTH
REQBY REQB(1) - PROTQCOL
« Mute
WUPBb WUPB(1) ~ PROTQCOL
« Mute
REQB (0500 00" ~CRC) -
(Wwrong CRC) & Mute PROTQCOL
WUPB ('05 00 08" ~CRC) -
(Wrong CRC) - Mute PROTQCOL
HLTB HLTB ~ PROT(COL
« Mute
ATTRIB ATTRIB0,:0) - PROTQCOL
« Mute
L RKER(n)?
Slpt-MARKER SLONMWRKERn) ~ PROTQCOL
« Mute
ISOJIEC 14443-4 1(Q)3( TEST_COMMAND1(1)) -
Command — 1(0)o(TEST_RESPONSE1(1)) PROTQCOL
S(DESELECT) N
IDESELECT i S(DESELECT) HAILT
WUPB¢ WUPB(1,nAFI) -
(unmatched-AFT) - Mute PROTQCOL
REQBc REQB(1,nAFI) -
(unmatehed AFI) - Mute PROTQCOL
a2  nshall run through all values 2 <n < 16.
b All matched AFIs as defined by the PICC manufacturer shall be tested.
¢ Anyunmatched AFI values, also values which are currently RFU, should be tested.
d  Check first IDLE state as TTS. If TTS is not IDLE state, rerun the test a second time to check PROTOCOL state.
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Table G.30 (continued)

Transition PICC-test-apparatus PICC TTS
(unma?cl}llzg PUPI) HETBPURD : Mute PROTOCOL
(unmla\g'c'{llz(ljBPUPU ATTRIB(0, 0, ~PUPI) : - PROTOCOL
Type A command REQA N - IDLE or EE{OTO-

a  nshall run through all values 2 < n < 16.

b All matched AFIs as defined by the PICC manufacturer shall be tested.
¢ Anyunmatched AFI values, also values which are currently RFU, should be tested.

d  Chdck first IDLE state as TTS. If TTS is not IDLE state, rerun the test a second time to check PROTOCOL state.

G.4.4.7.3 Testreport
The tedt is:
a) PAESS only when the PICC responds as indicated in the procedure; and

b) FA[L in any other case.

G.4.5 | Scenario G.28: Handling of Type B anticollision

G.4.5.11 Scope

The p
ISO/IEC 14443-3:2018, 7.4.1.

rpose of this test is to determine the handling of a PICC Type B anticollision according to

The core of this test is the procedure AnticollisionB(N, outparam chi2) which is defined in the pseudo code

below. [The procedure performs 256 REQB(N) commands and following Slot-MARKER commands and
how many times each of the N slots has been selected by the PICC. The procedure also checks if the P
mappef each REQB(N) request to exactly oneslot. If this is not the case the test returns FAIL.

counts
[CC has

Since Type B anticollision is based on random selection of the slots, statistical methods shall be ulsed for
verification. As it is the nature of all statistical tests, this test can fail even in the case the PICC hehaves
correcfly. This failure is called a("Type I error” in statistical terms. This error cannot be completely ayvoided.

Instead, the probability of its oeciirrence can be controlled by the so called “significance value” a. This

means,

the smpller «, the less probablé the “Type I error”. However, this does not mean that one should sel¢ct a as

small as possible. This is‘because the smaller « is, the more probable is that the test passes a bad PIC

C(i.e.a

PICC thiat doesn’t select.the slots with the right probability). In statistical terms this is called a “Type Il error”.

The PICC shall additionally select each of the N slots with equal probability (i.e. 1/N). In order to ver

fy this,

the stafistical }2-pést on all slots shall be performed. The result of this test is the value chi2 which ghall be

compatred against the x2, y_; quintile.

G.4.5 Procedure

If one of the statistical tests fails in step e) the test lab may rerun the test for this parameter N.

Perform the following steps for each value N = 2, 4, 8, 16.

a) Set the significance level a to 0,005 and look up from Table G.31 the corresponding X2, y_; quintile.

Other choices of a according to Table G.31 are optional for the test applicants.
b) Resetthe PICC.

¢) Execute AnticollisionB(N, chi2).
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d) If AnticollisionB returns FAIL, fail the test.
e) Ifchi2 <2, y_; then the testis PASS else the test is FAIL.
Table G.31 — a quintile values
XZa,N—l
e 2 2 2 2
X o,1 X o,3 X o,7 X o,15
0,1 (optional) 2,706 6,251 12,017 22,307
0,05 (optional) 3,841 7,815 14,067 24,996
6,0t toptiomat) 6,635 11345 18475 36578
0,005 7,879 12,838 20,278 32,801
Pseudq code: Type B anticollision procedure
1 Prpcedure AnticollisionB (N, chi2)
3 //| TPDUSend and TPDURecv are PCD specific functions
4 //] to send and receive TPDU frames
5 //
6 //| probability for selecting slot
7 p F 1/N
8 //
9 //| clear slot counters
10 fofp i from 1 to N do
11 Slots[1i] = 0
12 enfpfor
13 //
14 //| collect data
15 fof i from 1 to 256 do
16 Reset the PICC
17 PDUSend (REQB(N))
18 i f TPDURecv () = ATQB then
19 Slots[1l] = Slots[1]+1
20 bndif
21 for j from 2 to N do
22 TPDUSend (SLOTMARKER (7))
23 if TPDURecv () = ATQB then
24 Slots[j] = Slots[j]+1
25 endif
26 bndfor
27 enfpfor
28 //
29 //| check that exactly
30 //|lone slot has been sekected at each run
31 cng =0
32 fof i from 1 to N «do
33 cnt = cnt + S1lotsT[i]
34 enpfor
35 if pnt # 256 .then
36 return EAIL
37 enpif
38 Chji2 =¢0
39 fof iAfrom 1 to N do
40 Cha®? = chi2 + Slots[i]*Slots[i]
41 enGfor
42 chi2 = chi2*N/256 - 256
43 return PASS

G.4.5.3 Testreport

The test is:

a) PASS only when every Anticollision Test procedure returns PASS; and

b) FAIL when any Anticollision Test procedure returns the value FAIL.
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Handling of ATTRIB

G.4.6.1 Scope

This test is to determine the behaviour of the PICC Type B on ATTRIB command according to
ISO/IEC 14443-3:2018, 7.10.

G.4.6.2

Procedure

For each of the scenarios described in Table G.32 and Table G.33, perform the following steps:

a) Pufthe PICCinto READY-DECLARED sub-state.
b) Send the command sequence as described in the PICC-test-apparatus column.
c) Chpck that the response of the PICC conforms with the one given in the PICC column.
d) Chpckifthe PICC is in PROTOCOL state.
Table G.32 — Scenario G.29: ATTRIB with wrong PUPI
PICC-test-apparatus PICC
ATTRIB(0, 0, ~PUPI) N
« Mute
ATTRIB(0, 0) -
— Answer to ATTRIB(0)
Table G.33 — Scenario G.30: ATTRIB after wrong ATTRIB
PICC-test-apparatus PICC
ATTRIB(0, 0, ~CRC) -
« Mute
ATTRIB(0, 0) >
« Answer to ATTRIB(0)
G.4.6.3 Testreport
The tedtis:
a) PAESS only when the PICEresponds as indicated in the procedure; and

b) FA

G.4.7

[L in any othercase.

Scenarie'G.31: Handling of Maximum Frame Size

G.4.7.1 Scope
This testT et i ' i

according to ISO/IEC 14443-3:2018, 7.10.4.

G.4.7.2 Procedure

\TTRIB

Perform the following steps for each Maximum Frame Size Code in ATTRIB as defined in ISO/IEC 14443-3
including RFU values:

a) Putthe PICC into READY-DECLARED sub-state as described in G.4.4.2.2.

b) Send the ATTRIB(O0, fsdi) command with parameter fsdi as in the particular test.
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c) Checkifthe PICC answer is Answer to ATTRIB(0).

d) Carry out additional sequences if required by the PICC to be ready to accept TEST_COMMAND2(2).

e) Send the I-block I(0),(TEST_COMMAND2(2)).

f) Checkifthe size of the I-block response of the PICC response is does not exceed the Maximum Frame Size.

G.4.7.3

Test report

The test is:

a) PA
b) FA

G.4.8

S only when the PICC responds as indicated in the procedure; and

[L in any other case.

Handling of TR2 and SFGT

G.4.8.1 Scope

This te
79.4.4

G.4.8.2

The pr
suppor

st is to determine if the PICC Type B respects the minimum TR2 accotding ISO/IEC 14443-
hnd SFGT according ISO/IEC 14443-3:2018, 7.9.4.7.

Procedure

pcedure shall be repeated at a bit rate of f./128 in both¢directions and at the maximum b
ted by the PICC in each direction.

Perforin the following steps of the scenario described in Table’G.34:

a) Py

b) Fo
1)
2)

c¢) En

L the PICC into IDLE state.
" each step in the scenario do:

Send the command as described in the .PICC-test-apparatus column respecting the timing co
described in the TR2 column.

Check that the PICC response matches the one of the PICC column.

d for.

3:2018,

t rates

ndition
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Table G.34 — Scenario G.73: Handling of TR2 and SFGT

Step TR2 to apply PICC-test-apparatus PICC
) B REQB(1)? -
« ATQB or Extended ATQB
9 . WUPB(1)2 -
« ATQB or Extended ATQB
o ATTRIB(0, 0) -
b,c ’
3 Minimum TRZ + 50/, - Answer to ATTRIB
4 Minimum TR2 + 50/f.b-¢ 1(0),(TEST_.COMMAND1(1)) -
or SFGT + 50/f.52 « 1(0),(TEST_RESPONSE1(1))¢
L 1(0){(TEST_.COMMAND?3) -
b,c 1
5 Minimum TR2 + 50/f o S(WTX)(WIEXM)
o S(WTX)(WTXM) -
b,c
6 Minimum TRZ + 50/f. - 1(0),(TEST’RESPONSE3)f

a  Bitp of PARAM is set to 1 (PICC-test-apparatus supports the extended ATQB).
b Mirjimum TR2 is set as given in the ATQB.

¢ Thgapplied TR2 or SFGT shall have a maximum tolerance of £25/f..

d  Ifthe PICC has responded with extended ATQB.

e S(WTX) request(s) may be sent by the PICC. The PICC-test-apparatus shall acknowledge each S(WTX) request with an
S(WTX] response until receiving the PICC response. There is no specific requiremention TR2 for the S(WTX) response(s)|

f Additional S(WTX) request(s) may be sent by the PICC. The PICC-test-apparatus shall acknowledge each S(WTX)[request
with an|S(WTX) response until receiving the PICC response. There is no spe€ifi¢requirement on TR2 for the S(WTX) respgonse(s).

G.4.8.3 Testreport
The tedt is:
a) PAPS only when the PICC responds as indicatedin the procedure; and

b) FA[L in any other case.

G.5 Test methods for logical opération of the PICC Type A or Type B

G.5.1 | General

G.5.1. General

This syibclause contains tests verifying that the activated PICC conforms to the ISO/IEC 14443-@4. This
subclayse appliesto‘PICC Type A and Type B.

G.5.1.4 PI€Cactivation process

G.5.1.2.1— General

PICC activation is the process of putting the PICC in the state where protocol blocks defined in
ISO/IEC 14443-4 may be exchanged. This process is dependent on the PICC communication signal interface.

G.5.1.2.2 Activation of the PICC Type A

a) Putthe PICC into ACTIVE state as described in G.3.3.2.2.
b) Send RATS(cid, fsdi).

¢) Check that the PICC response is a valid ATS.
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G.5.1.2.3 Activation of the PICC Type B

a) Putthe PICC into READY-DECLARED sub-state as described in G.4.4.2.2.

b) Send ATTRIB(cid, fsdi).

c¢) Check that the PICC response is a valid Answer to ATTRIB(cid).

G.5.2

G.5.2.1

PICC reaction to ISO/IEC 14443-4 scenarios

Scope

This tit is to determine the behaviour of the PICC according to ISO/IEC 14443-4:2018, Clause 74F

uses i

G.5.2.2

For ead

plementations of the protocol scenarios of ISO/IEC 14443-4:2018, Annex B.

Procedure

h of the scenarios described in Table G.35 to Table G.58, perform the followingsteps:

a) Activate the PICC as described in G.5.1.2, use CID = 0.

nis test

b) For each step in the scenario do:
1) [ Send the command as described in the PICC-test-apparatus colum.
2) | Check that the PICC response matches the one of the PICC ¢elumn.
¢) Enfd for.
Table G.35 — Scenario G.32:Exchange of I-blocks
Step PICC-test-apparatus PICC
X 1(0)o(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
) 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
Table G.36 —Scenario G.33: Request for waiting time extension
Step PICC-test-apparatus PICC
) 1(0),(*EST_COMMAND3) -
- S(WTX)(WTXM)
) S(WTX)(WTXM) N
- 1(0)o(TEST_RESPONSE3)
3 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
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Table G.37 — Scenario G.34: DESELECT

Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND1(1)) -
« 1(0)o(TEST_RESPONSE1(1))
) S(DESELECT) -
- S(DESELECT)
3 REQA or REQB(1)2 -
« Mute
4 WUPA or WUPB(1)2 -
«— ATQA or ATQB?
a  Forlthe PICC Type A, the left option shall be used. For the PICC Type B, the right option shall be used.
Table G.38 — Scenario G.35: PCD uses chaining
Step PICC-test-apparatus PICC
1 (1), (TEST_.COMMAND1(2),) -
« R(ACK),
) 1(0);(TEST_COMMAND1(2),) -
« 1€0),(TEST_RESPONSE1(2))
3 1(0)o(TEST_COMMAND1(1)) >
« 1(0),(TEST_RESPONSE1(1))
Table G.39 — Scenario G.36: PICC'uses chaining
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND2(2)) -
- 1(1)o(TEST_RESPONSE2(2),)
2 R(ACK), -
« [(0);(TEST_RESPONSE2(2),)
3 1(0)o(TEST_COMMAND1 (1)) -
« 1(0),(TEST_RESPONSE1(1))
Table'G.40 — Scenario G.37: Start of protocol
Step PICC-test-apparatus PICC
1 [(0),(TESTZ.COMMAND1(1), ~CRC) -
“— Mute
) R(NAK), -
« R(ACK),
3 1(0),(TEST_COMMAND1(1)) -
« [(0),(TEST_RESPONSE1(1))
4 1(0);(TEST_.COMMAND1(1)) - [(0);(TEST_RESPONSE1(1))
«—
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Table G.41 — Scenario G.38: Exchange of I-blocks

Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND1(1)) >
- 1(0),(TEST_RESPONSE1(1))
) 1(0),(TEST_COMMAND1(1), ~CRC) -
« Mute
3 R(NAK), -
- R(ACK),
A 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSEI(@))
c 1(0),(TEST_COMMAND1(1)) -
- 1(0)o(TEST_RESPONSE1(1))
Table G.42 — Scenario G.39: Exchange of I-blocks 1
Step PICC-test-apparatus PICC
L 1(0)o(TEST_COMMAND1(1)) -
- 1(0)g(TEST_RESPONSE1(1))
) R(NAK), N
- 1(0),(TEST_RESPONSE1(1))
3 1(0), (TEST_COMMAND1(1)) >
- 1(0),(TEST_RESPONSE1(1))
Table G.43 — Scenario G.40: Exchange of I-blocks 2
Step PICC-test-apparatus PICC
L 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
) R(NAK, ~CRC), -
« Mute
3 R(NAK), -
“ 1(0)o(TEST_RESPONSE1(1))
A 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
Table G!44 — Scenario G.41: Request for waiting time extension
Step PICC-test-apparatus PICC
) 1(0)o(TEST_COMMAND3) -
- S(WTX)(WTXM)
) R(NAK), -
- S(WTX)(WTXM)
3 S(WTX)(WTXM) >
- 1(0)o(TEST_RESPONSE3)
A 1(0),(TEST_COMMAND1(1)) -
- 1(0), (TEST_RESPONSE1(1))
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Table G.45 — Scenario G.42: Request for waiting time extension

Step PICC-test-apparatus PICC
L 1(0)o(TEST_COMMAND3) -
« S(WTX)(WTXM)
) R(NAK, ~CRC), -
“— Mute
3 R(NAK), -
- S(WTX)(WTXM)
4 S(WTX)(WTXM) -
« 1(0),(TEST_RESPONSE3)
s 1(0);(TEST_.COMMAND1(1)) -
« [(0);(TEST_RESPONSEI(1))
Table G.46 — Scenario G.43: Request for waiting time extension
Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND3) -
- S(WTX)(WTXM)
) S(WTX)(WTXM, ~CRC) -
« Mute
3 R(NAK), -
« S(WTX)(WTXM)
4 S(WTX)(WTXM) =
> 1(0),(TEST_RESPONSE3)
5 1(0);(TEST_.COMMAND1(1)) -
« [(0);(TEST_RESPONSE1(1))
Table G.47 — Scenario G.74:-'Request for waiting time extension
Step PICC-test-apparatus PICC
1 [(0),(TEST_COMMAND3) -
- S(WTX)(WTXM)
5 S(WTX) (WTXM, wieng parity bit)? -
« Mute
3 R(NAK), -
« S(WTX)(WTXM)
4 S(WTX)(WTXM) -
- 1(0)o(TEST_RESPONSE3)
. 1(0), (TEST_COMMAND1(1)) -
- [(0);(TEST_RESPONSE1(1))
a  Thd parity'error is simulated on the first transmitted byte of the frame by reversing the parity bit
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Table G.48 — Scenario G.44: Request for waiting time extension

Step PICC-test-apparatus PICC
) 1(0),(TEST_COMMAND3) -
- S(WTX)(WTXM)
9 S(WTX)(WTXM) -
« 1(0),(TEST_RESPONSE3)
3 R(NAK), -
« 1(0)o(TEST_RESPONSE3)
4 1(0);(TEST_.COMMAND1(1)) -
« 1(0);(TEST_RESPONSE1(1))
Table G.49 — Scenario G.45: Request for waiting time extension
Step PICC-test-apparatus PICC
1 1(0),(TEST_.COMMAND3) -
- S(WTX)(WTXM)
) S(WTX)(WTXM) -
« 1(0)g(TEST_RESPONSE3)
3 R(NAK, ~CRC), -
« Mute
A R(NAK), -
« 1(0), (TEST_RESPONSE3)
s 1(0);(TEST_.COMMAND1(1)) =
N [(0);(TEST_RESPONSE1(1))
Table G.50 — Scenario G.46: DESELECT
Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND1(1)) -
« [(0),(TEST_RESPONSE1(1))
) S(DESELECT, ~CRC) -
« Mute
3 S(DESELECT) -
« S(DESELECT)
4 REQA bt REQB(1)2 -
“— Mute
s WUPA or WUPB(1)2 -
« ATQA or ATQB2
a  For|the PICC Typge A, the left option shall be used. For the PICC Type B, the right option shall be used.
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Table G.51 — Scenario G.47: PCD uses chaining

Step PICC-test-apparatus PICC
L 1(1)o(TEST_COMMAND1(3),) -
« R(ACK),
) R(NAK), -
« R(ACK),
3 (1), (TEST_.COMMAND1(3),) -
« R(ACK),
4 1(0)o(TEST_COMMAND1(3)5) -
« 1(0),(TEST_RESPONSE1(3))
s 1(0);(TEST_.COMMAND1(1)) -
« [(0);(TEST_RESPONSEI(1))
Table G.52 — Scenario G.48: PCD uses chaining
Step PICC-test-apparatus PICC
1 1(1),(TEST_.COMMAND1(3),) -
« R(ACK),
) I(1);(TEST_.COMMAND1(3),, ~CRC) -
« Mute
3 R(NAK), -
« R(ACK),
4 (1), (TEST_.COMMAND1(3),) =
- R(ACK),
5 1(0)o(TEST_COMMAND1(3)5) -
- 1(0)o(TEST_RESPONSE1(3))
6 1(0);(TEST_.COMMAND1(1)) -
« [(0);(TEST_RESPONSE1(1))
Table G.53 ~{Scenario G.49: PCD uses chaining
Step PICC-test-apparatus PICC
1 (1), (TEST_.COMMAND1(3),) -
« R(ACK),
) R(NAK, ~CRC), -
« Mute
3 R(NAK), -
« R(ACK),
A 1(1),(TEST_COMMAND1(3),) -
« R(ACK),
s 1(0)o(TEST_COMMAND1(3)5) -
- 1(0), (TEST RESPONSE1(3))
6 [(0);(TEST_.COMMAND1(1)) -
-

1(0),(TEST_RESPONSE1(1))
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Table G.54 — Scenario G.50: PICC uses chaining

Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND2(3)) -
- [(1)o(TEST_RESPONSE2(3),)
) R(ACK, ~CRC), -
“— Mute
3 R(ACK), -
« I(1);(TEST_RESPONSE2(3),)
4 R(ACK), -
« 1(0),(TEST_RESPONSE2(3);)
s 1(0),(TEST_.COMMAND1(1)) -
« 1(0);(TEST_RESPONSEI(1))
Table G.55 — Scenario G.51: PICC uses chaining
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND2(3)) -
- 1(1)oCTEST_RESPONSE2(3),)
5 R(ACK); -
« [(1);(TEST_RESPONSE2(3),)
3 R(ACK), -
- I(1);(TEST_RESPONSE2(3),)
4 R(ACK), N
> 1(0),(TEST_RESPONSE2(3)3)
5 1(0);(TEST_.COMMAND1(1)) -
- [(0);(TEST_RESPONSE1(1))
Table G.56 — Scenario G.52: PICC uses chaining
Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND2(2)) -
- 1(1)(TEST_RESPONSE2(2),)
5 R(NAK), -
« [(1)o(TEST_RESPONSE2(2),)
3 R(ACK),; -
« 1(0);(TEST_RESPONSE2(2),)
4 [(0)(TEST_COMMAND1(1)) -
« 1(0),(TEST_RESPONSE1(1))
Table G.57 — Scenario G.53: PICC Presence Check Method 1
Step PICC-test-apparatus PICC
. 10,0 =
“« 1(0)() or I(0)(inf)
) 1(0);(TEST_COMMAND1(1)) -
- 1(0), (TEST_RESPONSE1(1))
3 1(0)o0) -
-

1(0)o(Q) or 1(0)(inf)
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Table G.58 — Scenario G.54: PICC Presence Check Method 2

Step PICC-test-apparatus PICC
L R(NAK), N
« R(ACK),
) R(NAK), -
- R(ACK),
3 1(0)o(TEST_COMMAND1(1)) N
- 1(0),(TEST_RESPONSE1(1))
. R(NAK), N
pm R(ACK)0
c 1(0),(TEST_COMMAND1(1)) N
- 1(0),(TEST_RESPONSE1(1))
G.5.2.3 Testreport
The tedtis:
a) PAESS only when the PICC responds as indicated in the procedure, and
b) FA[L in any other case.
G.5.3 | Handling of PICC error detection
G.5.3.1 Scope
This testis to determine the error detection mechanism of the\PICC as described in ISO/IEC 14443-4:2018, 7.6.7.
G.5.3.2 Procedure
For eath of the scenarios described in Table G:59, Table G.60, Table G.61 and Table G.62, perform the

following steps:

a) Plqce the PICC into the field.
b) Activate the PICC as described in G.5.1.2, use CID = 0.
c) Fof each step in scenario do:
1) [ Send the command‘as described in the PICC-test-apparatus column.
2) | Check if the PICCresponse is as described in the PICC column.
d) Enfd for.
Table G.59 — Scenario G.55: Wrong CRC on I-block
Step PICC-test-apparatus PICC Comment
1 1(0)o(TEST_COMMAND1(1), ~CRC) - ISO/IEC 14443-4:2018,
“— Mute 7.6.7.1 a)
2 1(0),(TEST_COMMAND1(1)) -
«  1(0)(TEST_RESPONSE1(1))
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Table G.60 — Scenario G.56: Wrong CRC on chained I-block

Step PICC-test-apparatus PICC Comment
. 1(1),(TEST_COMMAND1(2),) N
« R(ACK),
) 1(0);(TEST_.COMMAND1(2),, ~CRC) - ISO/IEC 14443-4:2018,
« Mute 7.6.7.1 a)
3 1(0),(TEST_COMMAND1(2),) -
«  1(0),(TEST_RESPONSE1(2))
Table G.61 — Scenario G.57: Wrong CRC on S(WTX)-block
Step PICC-test-apparatus PICC Comment
L 1(0)(TEST_COMMAND3) -
- S(WTX)(WTXM)
) S(WTX)(WTXM, ~CRC) - ISO/IBC 14443-4:20[L8,
— Mute 706,7.1 a)
3 S(WTX)(WTXM) -
- 1(0)o(TEST_RESPONSE3)
Table G.62 — Scenario G.75: RFU block type
Step PICC-test-apparatus PICC Comment
1 1(0)o(TEST_COMMAND1(1), - ISO/IEC 14443-4:20[18,
RFU block type P Mute 7.2.2.1
) 1(0)o(TEST_COMMAND1(1)) -
«  1@);(TEST_RESPONSE1(1))
G.5.3.3 Testreport
The tedt is:
a) PAESS only when the PICC responds@sindicated in the procedure, and
b) FA[L in any other case.
G.5.4 | PICC reaction on CID
G.5.4.1 Scope
This tept is to deterntinie the reaction of the PICC to CID coding according to ISO/IEC 14443-4:2018, 7|2.2.2.
G.5.4.4 Proecedure
For eadhcof the scenarios described in Table G.65 to Table G.70, perform the following steps. Use the|proper
CID te LtLadstT tab}c dC}JClldills upuu VVthhCl thC PICC DUIJIJUI tb C}D Ul llUt.
For each row in the CID test case tables Table G.63 or Table G.64 do:

a) Activate the PICC with cid

ass as indicated in the column Assigned CID.

b) Perform a block exchange as described in the corresponding scenario. Use the cid 4 as described in the
Command CID column in the CID test case table.

c¢) Check if the PICC response matches with the response as in the PICC column in the scenario. If two
response options are indicated for the PICC, then the unique expected response will be determined

fro

m the expected PICC response column in the CID test case table.
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Table G.63 — CID test cases (for PICCs which support CID)

Test No.? Assigned CID (cid, ) Command CID (cid,,,4) Expected PICC response
1 1 1 Response 1 of the scenario
2 0 0 Response 1 of the scenario
3 0 NO CID Response 1 of the scenario
4 1 NO CID Response 2 of the scenario (Mute)
5 0 1 Response 2 of the scenario (Mute)
6 1 0 Response 2 of the scenario (Mute)
7. 2 1 Dncpnhcn 2 ofthe scenario ('\/[ni—_)
8 1 _ 1 Response 2 of the scenario (Mutg)
with (b6,b5) = (01)b
9 1 _ 1 Response 2 of the scenario (Mutg)
with (b6,b5) = (10)b
1 1 _ 1 Response 2 of thé-scenario (Mutg)
with (b6,b5) = (11)b

a  Eadh test shall be carried out with each of the scenarios described.

Table G.64 — CID test cases (for PICCs which do not Support CID)

TestNo.2 | Assigned CID (cid,,) Command CID (cid,,, ) Expected PICC response
1 0 0 Response 2 of the scenario (Mutg)
2 0 NO CID Response 1 of the scenario
3 0 1 Response 2 of the scenario (Mutg)
4 1 NO CID Response 1 of the scenario

a  Eadh test shall be carried out with each of the scenarios described.

b Applies to PICC Type A only.

Table G.65 —:Scenario G.58: CID on I-block

PICC-test-apparatus PICC

1(0)o(TEST_COMMAND1(1), CIP'= cid,q) -
< Response 1:
1(0)o(TEST_RESPONSE1(1), CID = cid,4)
Response 2:
Mute?

a2  Regponse 1 or response 2.dccording to Table G.58 or Table G.59.

Table G.66 — Scenario G.59: CID on I-block with chaining

Step

PICC-test-apparatus PICC

I1), (TEST.COMMAND1(2),,CID = cid_,,4) -
< Response 1:

RLACIZ OF

NAUR, LID - lecmd)o
Response 2:
Mute?

a Response 1 or response 2 according to Table G.58 or Table G.59.
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Table G.67 — Scenario G.60: CID on R-block

Step PICC-test-apparatus PICC
1 1(0),(TEST_COMMAND2(3), CID? = cid, ) -
< 1(1)o(TEST_RESPONSEZ2(3);, CID = cid )
R(ACK, CID? = cid ,4)1 -
< Response 1:
2 I(1); (TEST_RESPONSEZ2(3),, CID = cid,4)
Response 2:
Muteb

a  For PICC not supporting CID, use no CID

b Regponse 1 or response 2 according to Table G.58 or Table G.59.

Test Ng@. 3 of Table G.92 shall be omitted for this scenario.

Table G.68 — Scenario G.61: CID on S(WTX)-block

Step PICC-test-apparatus PICE
1 1(0)o(TEST_COMMAND3, CID? = cid, ) -
< S(WTX)(WTXM, CID scid, )
S(WTX)(WTXM, CID2 = cid_,4) -
< Response 1:
2 [(0)o(TEST_RESPONSE3, CID2 = cid;,4)
Response.2;
MuteP
a  For|PICC not supporting CID, use no CID.

b Regponse 1 or response 2 according to Table G.58 or Table G.59.

Test Ng@. 3 of Table G.92 shall be omitted for this scenario

Table G.69 — Scenario G.62: CID on S(DESELECT)-block

Step

PICC-test-apparatus PICC

S(DESELECT, CID = cid 4g) -
< Response 1:
S(DESELECT, CID = cid.,,q)
Response 2:
Mute?

a  Regponse 1 or response 2 according to Table G.58 or Table G.59.

Table G.70 — Scenario G.66: CID on S(PARAMETERS)-block

Step

PICC-test-apparatus PICC

S(PARAMETERS, CID = cid,,4) -
< Response 1:
S(PARAMETERS, CID = cid.,,4)

Response Z:
Mute?

response 2.

a  If the PICC supports S(PARAMETERS) response 1 or response 2 in accordance with Table G.58 or Table G.59. Else always

G.5.4.3 Testreport

The test is:

a) PASS only when the PICC responds as indicated in the procedure, and
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b) FAIL in any other case.
G.5.5 PICC reaction on NAD

G.5.5.1 Scope
This test is to determine the reaction of the PICC to NAD coding according to ISO/IEC 14443-4:2018, 7.2.2.3.

G.5.5.2 Procedure

For each of the scenarios described in Table G.71, Table G.72 and Table G.73, perform the following steps:

Activatle the PICC as described in clause PICC activation process G.5.1.2, use CID = 0 and FSDI = 0;
For eadh step in the scenario do:

a) Send the command as described in the PICC-test-apparatus column.

b) Chpck that the PICC response matches the one of the PICC column.

Let n be an arbitrary value of a valid NAD with b4 and b8 set to (0)b.

Table G.71 — Scenario G.63: NAD on I-block (for PICCs'supporting NAD)

Step PICC-test-apparatus PICC
[(0)((TEST_COMMAND1(1), NAD =n) -
1 — 1(0),(TEST_RESPONSE1(1),
containing NAD)

Table G.72 — Scenario G.64: NAD on chained I-block (for PICCs supporting NAD)

Step PICC-test-apparatus PICC
[(0),(TEST_COMMAND2(3), NAD =) -
1 «— I(1)o(TEST_RESPONSE2(3);,
containing NAD)
R(ACK), -
2 « I(l)l(TEST_RESPONSEZ(3)2,
not containing NAD)

Table G.73 —Scénario G.65: NAD on I-block (for PICCs not supporting NAD)

Step PICC-test-apparatus PICC
1(0)o{TEST_COMMAND1(1), NAD =n) -
« Mute

G.5.5.3 Testreport

The testis:
a) N/A when the scenario is not applicable for the PICC,

b) PASS when the scenario is applicable for the PICC and only when the PICC’s response is as indicated in
the procedure, and

c¢) FAIL in any other case.
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PICC reaction on S(PARAMETERS) blocks

G.5.6.1 Scope

This test is to determine the behaviour of the PICC according to ISO/IEC 14443-4:2018, 7.6.1. This test uses
implementations of the protocol scenarios of ISO/IEC 14443-4:2018, B.2.6.

G.5.6.2

Procedure

For each of the scenarios described in Table G.74 to Table G.77, perform the following steps:

a) Acfivatethe PICCas described in G.5.1.Z, use CID = 0.
b) For each step in the scenario do:
1) | Send the command as described in the PICC-test-apparatus column.
2) | Check that the PICC response matches the one of the PICC column. If the PIEC does not dupport
S(PARAMETERS), the PICC shall stay Mute on every S(PARAMETER) request:
c¢) Enf for.
Table G.74 — Scenario G.67: Exchange of additional parameters
Step PICC-test-apparatus PICC
) 1(0)o(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
) S(PARAMETERS) N\
tag ‘A0’, length ‘00’, value not present - S(PARAMETERS)?
3 1(0),(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE1(1))
a  Ifthe PICC does not support S(PARAMETERS), it shall'stay Mute.
Table G.75 — Scenario,G.68: Exchange of additional parameters
Step PICC-test-apparatus PICC
| S(PARAMETERS) -
tag ‘A0’, length ‘00%.wvalue not present P S(PARAMETERS)a
) 1(0),(TEST\COMMAND1(1)) N
- 1(0)o(TEST_RESPONSE1(1))
a  Ifthe PICC does not suppoert S(PARAMETERS), it shall stay Mute.
Table G.76 — Scenario G.69: Exchange of additional parameters
Step PICC-test-apparatus PICC
) S(PARAMETERS) -
tas ‘AO,, }cugth ‘GC’, valuc ot Pt eSeht — SIPARAMETERS]J
) S(PARAMETERS) N
tag ‘A0’, length ‘00’, value not present - S(PARAMETERS)?
3 1(0)o(TEST_COMMAND1(1)) -
- 1(0)o(TEST_RESPONSE1(1))

a  Ifthe PICC does not support S(PARAMETERS), it shall stay Mute.
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Table G.77 — Scenario G.70: Exchange of additional parameters

Step PICC-test-apparatus PICC
. S(PARAMETERS, ~CRC) -
« Mute
) S(PARAMETERS) -
tag ‘A0’, length ‘00’, value not present P S(PARAMETERS)?
3 1(0),(TEST_COMMAND1(1)) -
-

1(0),(TEST_RESPONSE1(1))

a  Ifthe PICC does not support S(PARAMETERS), it shall stay Mute.

G.5.6.3

The
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Test report
tis:
SS only when the PICC responds as indicated in the procedure, and

[L in any other case.

PICC supporting Type A and Type B

st checks that, if the PICC supports Type A and Type B, then it stays locked in the commun
nterface of the first processed Request command until POWER-OFF state (after Answer to K

POWER-OFF state).

Conditions

[C-test-apparatus shall be used.

Procedure

ce the PICC into the test pesition of the PICC-test-apparatus.

itch the PICC-test-apparatus RF operating field on and wait at least 5 ms.
nd a WUPA command and check there is a valid PICC response.

ep the PICC-test-apparatus RF field on for more than 1 s.

nd a sequence of 10 WUPB commands and check there is no PICC response.

itchrthe RF operating field off for a minimum time for resetting a PICC (see ISO/IEC 14443-3:201¢

ication
tequest

communication signal interface, the other communication signal interface is disabled until the PICC

,5.2.4)

S‘A
VV

Heh the PICCtactn arating fiold an and waqit At loqact § o
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Send a WUPB command and check there is a valid PICC response.

Keep the PICC-test-apparatus RF field on for more than 1 s.

Send a sequence of 10 WUPA commands and check there is no PICC response.

G.5.7.4 Testreport

The test result is PASS if all steps of the procedure succeed, otherwise the test result is FAIL.
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Reported results

The results of the tests shall be reported in Table G.78 to Table G.82.

Table G.78 — Type A specific timing table

S(DESELECT) response

ISO/IEC 14443-3:2018, 7.10.3

No Parameter Reference Measured values Test result
[1/1] PASS or
. FAIL or
M M
in ax N/A
1 Frame delay time PCD to PICC ISO/IEC 14443-3:2018, 6.2.1.1
(for REQA, WUPA, ANTICOLLISION
dnd SELECT commands)
2 Activation frame waiting time (for ISO/IEC 14443-4:2018, 5.6
RATS command and PPS request) ISO/IEC 14443-3:2018, 6.2.1.1
3 Hrame waiting time ISO/IEC 14443-4:2018, 7.3
(For S(DESELECT) and ISO/IEC 14443-4:2018, 8.1
§(PARAMETERS) blocks) ISO/IEC 14443-3:2018, 6.2.1.1
4 Hrame delay time PCD to PICC (for ISO/IEC 14443-4:2018, 7.3 — — -T
frames other than in previous rows) [ISO/IEC 14443-3:2018, 6.2.1.1
PCD to PICC bit | PICC to PCD bit — — —+
rate rate
/128 a a
64_ a a
u% f/128
f /32 a a
f /16 a a
fl/128 or f_/64 or
fl/32 or f./16 or f/64or f./32 or
fl/8orf./4orf/2 | f./1l6orf./8or
gr 3f./4 or 3f./2 fJAorf /2
qr 2f,
5 Start of communicationP ISO/IEC 14443-2:2020, 8.2.6.2
a2 PICL response shall conform with ISO/IEC 14443-3:2018, 6.2.1.1. The integer value n corresponding to the measurg¢d value
shall be|additionally indicated.
b Staft of communication concerns onlysPICC to PCD bit rates higher than f,/128.
Table G.79 — Type B specific timing table
No Parameter. Reference Measured values Test result
[etu] or [1/f] or PASS} or
[1/f.] depending on the FAIL or
requirements N/A
Min Max
1 |[4OF low ISO/IEC 14443-3:2018, 7.1.4
2 |JOF.high ISO/IEC 14443-3:2018,7.1.4
3 |EOFTow I50/IEC 1444 5-3:2016, 7.1.5
4 |EGT PICC to PCD ISO/IEC 14443-3:2018, 7.1.2
5 |TRO for ATQB ISO/IEC 14443-3:2018, 7.1.6,
ISO/IEC 14443-3:2018, 7.10.3
6 |TR1 for ATQB ISO/IEC 14443-3:2018, 7.1.6,
ISO/IEC 14443-3:2018, 7.10.3
7 |TRO except for ATQB and ISO/IEC 14443-3:2018, 7.1.6,
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Table G.79 (continued)
No Parameter Reference Measured values Test result
[etu] or [1/f] or PASS or
[1/f.] depending on the FAIL or
requirements N/A
Min Max
8 |TR1 not for ATQB ISO/IEC 14443-3:2018, 7.1.6,
ISO/IEC 14443-3:2018, 7.10.3
9 |f;to OFF ISO/IEC 14443-3:2018, 7.1.7
10 |Deactivation frame waiting |ISO/IEC 14443-3:2018, 7.1.6,
time (TRO+TR1) ISO/IEC 14443-4:2018, 8.1
Table G.80 — Reported results for Type A specific test methods
Test method from ISO/IEC 10373-6 Scenario numbers Test result
Clause Parameter ISO/IEC 10373-6 PASS or
FAIL or
N/A
:.3.2 Polling Scenario G.1
.3.3 Testing of the PICC Type A state transitions Seenario G.2
Scenario G.3
Scenario G.4
Scenario G.5
Scenario G.6
Scenario G.7
Scenario G.8
Scenario G.9
Scenario G.10
Scenario G.11d
Scenario G.12
1.3.4 Handling of Type A anticollision Scenario G.13
1.3.6 Handling of PPS request Scenario G.17
Scenario G.18
Scenario G.19
7.3.7 Handling-ef FSD Scenario G.20
.3.8 Handling of frame delay time PICC to PCD and SFGT Scenario G.71
:.3.9 RICCbit rates capability Scenario G.72
Table G.81 — Reported results for Type B specific test methods
Test method from ISO/IEC 10373-6 Scenario numbers Test rlesult
ause Parameter ISO/TEC 103736 PASS or
FAIL or
N/A
G4.2 Polling Scenario G.21
G.4.3 PICC framing and bit rates capability Scenario G.22
G.4.4 Testing of the PICC Type B state transitions Scenario G.23
Scenario G.24
Scenario G.25
Scenario G.26

© ISO/IEC 2025 - All rights reserved
145


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

Table G.81 (continued)

Test method from ISO/IEC 10373-6 Scenario numbers Test result
Clause Parameter ISO/IEC 10373-6 PASS or
FAIL or
N/A
Scenario G.27
G.4.5 Handling of Type B anticollision Scenario G.28
G.4.6 Handling of ATTRIB Scenario G.29
Scenario G.30
.4.7 Handling of Maximum Frame Size Scenario G.31
(.4.8 Handling of TR2 and SFGT Scenario G.73
Table G.82 — Reported results for test methods for logical operation
of the PICC Type A or Type B
Test method from ISO/IEC 10373-6 Scenario numbers Test nesult
Clause Parameter ISO/IEC.10373-6 PASS or
FAIL or
N/A
(.5.2 PICC reaction to ISO/IEC 14443-4 scenarios Scenario G.32

Scenario G.33

Scenario G.34

Scenario G.35

Scenario G.36

Scenario G.37

Scenario G.38

Scenario G.39

Scenario G.40

Scenario G.41

Scenario G.42

Scenario G.43

Scenario G.74

Scenario G.44

Scenario G.45

Scenario G.46

Scenario G.47

Scenario G.48

Scenario G.49

Scenario G.50

Scenario G.51

Scenario G.52

Scenario G.53

Scenario G.54

G.5.3 Handling of PICC error detection Scenario G.55

Scenario G.56

Scenario G.57

Scenario G.75

G.5.4 PICC reaction on CID Scenario G.58
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Table G.82 (continued)

Test method from ISO/IEC 10373-6

Scenario numbers

Test result

Clause

Parameter

ISO/IEC 10373-6

PASS or
FAIL or
N/A

Scenario G.59

Scenario G.60

Scenario G.61

Scenario G.62

Scenario G.66

o
o1
121

PICC reaction on NAD

Scenario G.63

Scenario G.64

Scenario G.65

IR}
U1
(o))

PICC reaction on S(PARAMETERS) blocks

Scenario G.67

ScenariolG.68

Scenakio G.69

Scenario G.70

IR}
V1
~

PICC supporting Type A and Type B
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Annex H
(normative)

Additional PCD test methods

H.1 PCD-test-apparatus and accessories

H.1.1 | General

This clause defines the PCD-test-apparatus and test circuits for verifying the operation of the-PCD ac¢
to ISO/[EC 14443-3 and ISO/IEC 14443-4.

H.1.2 | Test method

The ISP/IEC 9646 abstract model is chosen and the local test method isc/used for the testing
ISO/IEC 14443 protocol between the IUT and the LT.

H.1.3 | PCD-test-apparatus structure

The P(D-test-apparatus consists of two parts (see Figure H.1), the UT (may be a computer with
interfafe suitable for the IUT) and the LT.

In somp arrangements, for instance when a PCD is embeddedyin a product, the control of the IUT by
may bd limited. In such cases some scenarios may not be applicable.

Upper Tester (UT)

INITIALIZE_PCD_TEST_MODE
TM-PDUs INITIATE_ANTICOLLISION
SEND_UT_APDU

PCD-test- )
apparatus Implementation Under Test (IUT = PCD)
I-blocks
TB-PDUs R-blocks
S-blocks
A 4

Lower Tester (LT]

Figure H.1 — Conceptual tester architecture

The LT part of the PCD-test-apparatus includes:

ording

of the

a host

the UT

a) aPICC emulation hardware and software device capable of emulating of Type A and Type B protocols;

b) adigital sampling oscilloscope (see 5.2).
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PCD-test-apparatus interface

The UT and the IUT communicate with the TM-PDU. The definition of TM-PDUs is implementation dependent
and provided by the IUT manufacturer and shall initiate the actions required in Table H.1.

Table H.1 — Logical interface commands

No. TM-PDU name Required IUT action

1 INITIALIZE_PCD_TEST MODE Return to Power On state (The IUT is expected to enter to anticolli-
sion loop). The IUT returns the result code of its action to the UT.

2 INITIATE ANTICOLLISION Initiate anticollision sequence (if the [UT starts the anticollision
sequence automatically upon initialize, the sequence can be empty).
The IUT returns the result code of its action to the UT.

3 SEND_UT_APDUz2b Transmit the UT_APDU through the RF interface to LT and return
the IUT result code of its action to the UT. The respofsé from the IUT
shall include the answer of LT to the UT_APDU sent

a  Thdqsize of the command UT_APDU shall not exceed the PCDs internal output buffer size as defined ity Table 3.
b Thdsize of the response UT_APDU shall not exceed the PCDs internal input buffer size as defined‘in Table 3.

The P({D-test-apparatus shall be able to initialize the IUT utility information provided by t
manufgcturer over the UT interface and to configure itself to perform the hécessary procedures, prj
and anglysis over its LT interface.

H.1.5
The PC

applications, which are required to run the scenario. The LT shall be able to break the transmitted j

into ch
It shall
a) NA
b) fra
H.1.6

The P
ISO/IE

frame glelay time, start of framewidth and end of frame width shall be configurable.

For thg
positio

H.1.7

H.1.7.1

Emulating the I/0 protocol

hined blocks with the required length.
be possible to configure the LT to simulate different options:

D and CID configuration;

Generating the I/0 characteptiming in transmission mode

[D-test-apparatus at its LTuinterface shall be able to generate the [/O bit stream accor
[ 14443-3. Timing parameters: start bit duration, Extra Guard Time EGT (Type B only), bit dy

purpose of tests of Type A, the LT shall be capable of simulating a bit collision at a selec

h(s).

Measurinig and monitoring the RF I/0 protocol

Timing measurements

he [UT
ptocols

D-test-apparatus at its LT interface shall be able to emulate the protocol Type A and Type B and PICC

packets

me size, bit rates and any other parameter as required for the implementation of the test methods.

ling to
ration,

ted bit

The P

D-test-apparatus shall continuously monitor the rollowing irame format and timing values:

a) for PCD Type A:

iy
2)

frame delay time PICC to PCD (see ISO/IEC 14443-3:2018, 6.2.1.2);
frame formats (see ISO/IEC 14443-3:2018, 6.2.3);

b) for PCD Type B:

1)

character, frame format and timing (see ISO/IEC 14443-3:2018, 7.1).
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A test shall be FAIL and the IUT shall be declared non-conformant in case one of the listed timing constraints
is violated.

H.1.7.2 Timing measurement report

Fill Table H.36 for Type A and Table H.37 for Type B with the measured timing values.

H.1.8

Protocol analysis

The PCD-test-apparatus shall be able to analyse the [/O-bit stream at its LT interface in accordance with
protocol Type A and Type B as specified in ISO/IEC 14443-3 and ISO/IEC 14443-4 and extract the logical

data fl¢w Tor further protocol analysis.

H.1.9

H.1.9.1
Activat
a) Co
b) Th
c¢) Th
H.1.9.2
Activat
a) Co
b) Th

Protocol activation procedure

Activation procedure for anticollision test methods
e the LT by the following sequence:
hfigure the LT to emulate the Type A or Type B protocol.
e UT sends INITIALIZE_PCD_TEST_MODE TM-PDU to the PCD.
e UT sends INITIATE_ANTICOLLISION TM-PDU to the PCD.

Activation procedure for Type A protocol test methods
e the LT by the following sequence:
hfigure the LT to emulate the Type A protocol.
e UT sends INITIALIZE_PCD_TEST _MODE TM-PDU to the PCD.

c¢) Th
se

e UT sends INITIATE_ANTICOLLISION(TM-PDU to the PCD. The PCD shall apply the antic
uence as defined in ISO/IEC 14443-3:2018, Clause 6 (request, anticollision loop and select). T|

shall apply the protocol activation sequénce as defined in ISO/IEC 14443-4:2018, Clause 5.

d) Thl PCD reports to the UT the result of the activation procedure.

H.1.9.

Activation procedure for Type B protocol test methods

Activate the LT by the following sequence:

a) Copfigure the LT<oemulate the Type B protocol.

b) The UT sends\INITIALIZE_PCD_TEST_MODE TM-PDU to the PCD.

c¢) The UT.sends INITIATE_ANTICOLLISION TM-PDU to the PCD. The PCD shall apply the antic
sequence as defined in ISO/IEC 14443-3:2018, Clause 7.

bllision
he PCD

bllision

d) Th

e PCD reports to the UT the result of the activation procedure.

H.1.10Scenario

H.1.10.1 Description

Testing of the PCD as defined in this document requires a scenario to be executed. This scenario is a "typical
protocol and application specific communication”, dependent on the protocol and application specific
functionality foreseen for the normal use of and implemented in the PCD.

The typical scenario is the set of command TM-PDUs defined in H.1.4.
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The scenario shall be defined by the entity carrying out these tests and shall be documented with the test
results. The scenario shall encompass a representative subset or, if practical, the full functionality of the
PCD expected to be utilized during normal use.

The UT_

APDU to be sent may be one from the following:

a) UT_TEST_COMMANDI1, decided by the PCD-test-apparatus, specifies the default instruction for scenarios
not needing PCD chaining. (In case PCD decides anyway to chain, the scenario should be adapted
accordingly by the test laboratory);

b) UT_TEST_COMMANDZ, decided by the PCD-test-apparatus, specifies the default instruction for scenarios
dealing with PCD chaining.

H.1.10

The typical scenario may be as follows:

INITIALIZE PCD TEST MODE

INITIAE ANTICOLLISION

SEND Ul APDU (UT TEST COMMANDI)
SEND U APDU (UT TEST COMMANDZ)

H.1.11
The fol
a) Th

b) Ift
ma
¢ In
me
d) Th
e) Th
cu

bld

S(PARAMETERS) exchange.

f) Th

2 Scenario example

UT, LT and PCD behaviour
lowing items summarize the behaviour of the UT, the LT andthe’/PCD:
e UT runs the activation procedure as defined in H.1.9.

he activation procedure went wrong, the PCD goes ta.exception processing. This exception pro
y include reporting the error to the UT.

thods the UT continues to the next step.
e UT sends the first command UT_APDU:-to the PCD.

e PCD is expected to transfer this.command UT_APDU to the LT using TB-PDUs. The PCD sp
'rent UT_APDU into the appropriate TB-PDUs, sends the first block to the LT and awaits the re
ck. The PCD manages communication blocks according to ISO/IEC 14443-4, which may also

e command UT_APDWhis received by the LT. The LT sends the response UT_APDU to the P(
manages communieation blocks (TB-PDUs) according to ISO/IEC 14443-4 (the LT may use cl
chanism at any €ime even if not mandated by either PCD or PICC maximum frame size). The
pected to transfer response UT_APDU, received from the LT, back to the UT.

g) If

h)

he comnrand failed at protocol level (i.e. error detected by the PCD), the PCD goes to ex
cessing=Exception processing may include error reporting to the UT.

Case of anticollision test methods, the PCD-testtapparatus ends the test at this point. For proto

ressing

ol test

lits the

sponse
include

D. The
haining
PCD is

Ception

renario

Contlnues untll the last test UT APDU is sent

H.1.12 Relationship of test methods versus base standard requirement

1is loop

All tests in Table H.2, Table H.3 and Table H.4 shall be executed and their results reported in the relevant
tables in H.6.
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Table H.2 — Type A specific test methods

Test method from ISO/IEC 10373-6 Corresponding requirement
Clause Name Base standard Clause
H.2.1 Frame delay time PICC to PCD ISO/IEC 14443-3:2018 6.2.1.2
H.2.2 Request Guard Time ISO/IEC 14443-3:2018 6.2.2
H.2.3 Handling of bit collision during ATQA ISO/IEC 14443-3:2018 6.5.2
H.2.4 Handling of anticollision loop ISO/IEC 14443-3:2018 6.5.3
H.2.5 Handling of RATS and ATS ISO/IEC 14443-4:2018 5.71.1
HZ( I—lanﬂing ofPRS response IC(\I/IE‘{‘ 14443.4-2018 [y 721
H.2.4 Frame size selection mechanism ISO/IEC 14443-4:2018 5)8.3
H.2.§ Handling of Start-up Frame Guard Time ISO/IEC 14443-4:2018 5.8.5
H.29 Handling of the CID during activation by the PCD ISO/IEC 14443-4:2018 5.7.3
H.2.1p Handling of parity bit ISO/IEC 14443-3:2018 6.213.2
Table H.3 — Type B specific test methods
Test method from ISO/IEC 10373-6 Corresponding requirementt
Clause Name Base standard Clause
H.3.7 Frame size selection mechanism ISO/IEC 14443-3:2018 719
H.3.3 Handling of the CID during activation by the PCD ISO/IEC 14443-3:2018 7.1L0
H.3.4 Frame delay time PICC to PCD (TR2) ISO/IEC 14443-3:2018 79(4.4
H.3.3 Handling of Start-up Frame Guard Time ISO/IEC 14443-3:2018 7.914.7
H.3.4 Type B PCD framing tests ISO/IEC 14443-3:2018 71
H.3.7 Handling of Protocol_Type RFU valug ISO/IEC 14443-3:2018 79|4.4
Table H.4 — Test methods for logical operation
Test method from ISO/IEC 10373-6 Corresponding requiremenit
Clausle Name Base standard Clause
H.4.2 Handling ofpolling ISO/IEC 14443-3:2018 Clayse 5
H.4.3 Reaction of the PCD to request for waiting time extension ISO/IEC 14443-4:2018 14
H.4.4 Error detection and recovery ISO/IEC 14443-4:2018 7.6.7
H.4.3 Handling of NAD during chaining ISO/IEC 14443-4:2018 7.212.3
H.2 Type A specific'test methods
H.2.1 | Framedelay time PICC to PCD
H.2.1.1 _Seope

The purpose of this test is to determine the timing b

H.2.1.2 Apparatus

See H.2.

H.2.1.3 Procedure

Place the LT into the PCD operating volume.
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During the following procedure the RF Input/Receive data shall be continuously monitored and verified
correct to ISO/IEC 14443-2. All signal transitions (level and timing) as well as the logical content of the
communication shall be recorded.

Use the following sequence:

a)
b)

The UT performs the activation procedure according to H.1.9.1.
The LT waits until the PCD sends a valid REQA/WUPA command.

The LT answers with ATQA indicating bit frame anticollision and UID size: single (bits b8
equal (00)b).

and b7

Thie PCD shall send ANTICOLLISION command '93 20' (cascade level 1).
Thee LT answers with UID CL1 (uid0 uid1 uid2 uid3 BCC).
Thle PCD shall send SELECT command '93 70" uid0 uid1 uid2 uid3 BCC CRC_A.

The LT answers with SAK indicating that UID is complete (b3 = (0)b) and that PICC is conforma
ISQ/IEC 14443-4 (b6 = (1)b).

Thie PCD shall send a valid RATS command.
The LT answers with a valid ATS (T0 ="'77', TA(1)="77', TB(1) ='A0’, TG{1) = '02’, no historical byt
The PCD may send a PPS request. In that case, the LT answers witha valid PPS response.

The PCD may send a S(PARAMETERS) request. In that case; the LT answers with S(PARAMI
regponse.

PCD shall return the result code, in accordance wdth Table H.1, of its action to the UT.
UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

LT waits until the PCD sends an I-block to the LT with the INF field containing the UT
MANDI.

LT sends I-block (containing someresponse UT_APDU with answer to the UT_TEST_COMMALI
PCD.

PCD is expected to transferthe response UT_APDU back to the UT. Check at the UT that this rg
APDU block is correctly accepted.

UT sends the SENDyUT _APDU(UT_TEST_COMMAND1) to the PCD.

LT waits unti}'the PCD sends an I-block to the LT with the INF field containing the U
MANDI.

LT sends’S(WTX) request using any valid WTXM.
Thie PCD'shall send S(WTX) response using the same WTXM as in the S(WTX) request. If it d

nt with

ETERS)

_TEST_

ND1) to

sponse

_TEST_

bes not

mdef-the expected response, end the test at this point

The LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND1) to

the PCD.

Measure the time between the last modulation transmitted by the LT and the first pause transmi
the PCD (see ISO/IEC 14443-3:2018, 6.2.1.2) for each command.

Table H.5 gives part of the procedure as a scenario.
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Table H.5 — Scenario H.27: Frame delay time PICC to PCD

PCD LT
REQA/WUPA N
«— ATQA (single size UID)
ANTICOLLISION command Level 1 ('93 20") -
- UID CL1 (uidO uid1 uid2 uid3 BCC)
SELECT command -
("93 70" uid0 uid1 uid2 uid3 BCC CRC_A) - SAK

(UID complete, PICC conformant
with1SOAEC14443-49

RATS command (e.g.'E0 01' CRC_A) -
«— ATS
(To="77", TA(1)="77'", TBEL)='A0",
TC(1)="02', no historjcal bytes)
PPS request -
«— PPS response
S(PARAMETERS) -
- S(PARAMETERS)
[(0),(INF = UT_TEST_COMMAND1) -
« 1(0)o(INF s answer to UT_TEST_COMMAND1)
[(0);(INF = UT_TEST_COMMAND1) -
« S(WTX) request
S(WTX) response -
« 1(0);(INF = answer to UT_TEST_COMMAND1)

H.2.1.4 Testreport
The tedtis:

a) PARS only when the PCD’s frame delay time’PICC to PCD always exceeds the minimum value deflined in
ISQ/IEC 14443-3:2018, 6.2.1.2., and

b) FAJL in any other case.

Fill itegn 1 of Table H.36 with theminimum measured value of frame delay time PICC to PCD.

H.2.2 |Request Guard Time

H.2.2.1 Scope

The pufpose of thistest is to determine the Request Guard Time of two consecutive REQA/WUPA commands.
This tept is relevant for PCDs, which send consecutive REQA/WUPA.

H.2.2.2 ~Apparatus

See H.2.

H.2.2.3 Procedure
Place the LT into the PCD operating volume.

During the following procedure, the RF Input/Receive data shall be continuously monitored and verified
correct according to ISO/IEC 14443-2. All signal transitions (level and timing) as well as the logical content
of the communication shall be recorded.
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Use the following sequence:

a) Th
b) Th
¢) Th

e UT performs the activation procedure according to H.1.9.1.
e LT waits until the PCD sends a valid REQA/WUPA command. The LT remains Mute.
e LT waits until the PCD sends a valid REQA/WUPA command. The LT remains Mute.

d) Measure the time between the startbits of two consecutive REQA/WUPA (see ISO/IEC 14443-3:2018, 6.2.2).

H.2.2.4 Testreport

n IS0/

hands.

to 16).

ld, and

The tedtis:

a) PABS only when the PCD’s Request Guard Time always exceed the minimum value defined
IEC°14443-3:2018, 6.2.2, and

b) FA[L in any other case.

Fill itefn 2 in Table H.36 with the measured value of Request Guard Time.

H.2.3 [Handling of bit collision during ATQA

H.2.3.1 Scope

The pufrpose of this test is to determine the handling of bit collisioni{during ATQA by the PCD.

H.2.3.2 Apparatus

See H.1.

H.2.3.3 Procedure

Place the LT into the PCD operating volume and-record the presence and the content of the PCD comn

Use thg following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) The LT waits until the PCD sends a valid REQA/WUPA command.

¢) Mgdintain the LT to answer-with ATQA using simulation of the bit collision at bit N (N from 1 up
Collision at a bit causés-acollision also in associated parity bit.

H.2.3.4 Testreport

The tedtis:

a) PARS enly when the PCD starts the bit frame oriented anticollision loop or resets the operating fi¢

b) FAHiranyotherease:

H.2.4 Handling of anticollision loop

H.2.4.1 Scope

The purpose of this test is to determine the correct handling of the bit anticollision loop according to
ISO/IEC 14443-3:2018, 6.5.3.
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H.2.4.2 Apparatus

See H.1.

H.2.4.3 Procedure

H.2.4.3.1 General

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.

H.2.4.3.2 _Procedure 1 (single size UID)
Use thg following sequence:
a) The UT performs the activation procedure according to H.1.9.1.
b) The LT waits until the PCD sends a valid REQA/WUPA command.
c¢) The LT answers with ATQA indicating bit frame anticollision and UID size:“single (bits b8 pnd b7
eqfial (00)b).
d) The PCD shall send ANTICOLLISION command '93 20' (cascade level 1),
e) The LT answers with UID CL1 (uid0 uid1 uid2 uid3 BCC).
f) The PCD shall send SELECT command '93 70" uid0 uid1 uid2 uid3 BCC CRC_A.
g) The LT answers with SAK (cascade bit is cleared, b3 = (0)b), indicating that UID is complete.
h) Repeat the procedure using ATQA = 'FF30' in step c).
i) Repeat the procedure using ATQA = 'FFF0' in step,c)-
i) Repeat the procedure using uid0 = 'F8' in step'e).
Table H.6 gives part of the procedure as a scenario.
Table H.6 — Scenario H.1: Handling of anticollision loop for PICC with single size UID
(Procedure 1)
Test PCD LT Stage
REQA/WUPA -
REQA/WUPA « ATQA (single size UID) 1
ANTICOLLISION command Level 1 -
ANTICOLLISION (19320
Level 1 « UID CL1 2
(uidO uid1 uid2 uid3 BCC)
SELECT command -
9ELECT ('93 70" uid0 uid1 uid2 uid3 BCC CRC_A)
— SAK(complete) 3

H.2.4.3.3 Procedure 2 (double size UID)

Use the following sequence:

a)
b)

9

Th
Th

e UT performs the activation procedure according to H.1.9.1.

e LT waits until the PCD sends a valid REQA/WUPA command.

The LT answers with ATQA indicating bit frame anticollision and UID size: double (bits b8 and b7
equal (01)b).
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d) The PCD shall send ANTICOLLISION command '93 20' (cascade level 1).

e) The LT answers with UID CL1 ('88' uid0 uid1 uid2 BCC).

f) The PCD shall send SELECT command '93 70 88" uid0 uid1 uid2 BCC CRC_A.
g) The LT answers with SAK (cascade bit is set, b3 = (1)b).

h) The PCD shall increase the cascade level and shall send ANTICOLLISION command '95 20' (cascade
level 2).

i) The LT answers with UID CL2 (uid3 uid4 uid5 uidé6 BCC).

j) Thie PCD shall send SELECT command '95 70" uid3 uid4 uid5 uidé6 BCC CRC_A.

k) The LT answers with SAK (cascade bit is cleared, b3 = (0)b), indicating that UID is complete,
1) Repeat the procedure using ATQA = 'FF70'" in step c).

m) Repeat the procedure using ATQA = 'FFFQ' in step c).

Table H.7 gives part of the procedure as a scenario.

Table H.7 — Scenario H.2: Handling of anticollision loop for PICC'with double size UID
(Procedure 2)

Test PCD LT Stage
REQA/WUPA AW
REQA/WUPA «— ATQA 1
(double size UID)
ANTICOLLISION command -
ANTICOLLISION Level 1 ('93 20")
Level 1 - UID CL1 2
('88" uid0 uid1 uid2 BCC)
SELECT command -
JELECT ('93 70 88" uid0 uid1-uid2 BCC CRC_A)
— SAK(cascade) 3
ANTICOLLISION command -
ANTICOLLISION Level 2 ('95 20')
Level 2 - UID CL2 4
(uid3 uid4 uid5 uid6 BCC)
SELECT command -
4ELECT ("95 70" uid3 uid4 uid5 uid6é BCC CRC_A)
— SAK(complete) 5

H.2.4.3.4 Procédure 3 (triple size UID)

Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.
b) The LT waits until the PCD sends a valid REQA/WUPA command.

¢) The LT answers with ATQA indicating bit frame anticollision and UID size: triple (bits b8 and b7
equal (10)b).

d) The PCD shall send ANTICOLLISION command '93 20' (cascade level 1).
e) The LT answers with UID CL1 ('88' uid0 uid1 uid2 BCC).
f) The PCD shall send SELECT command '93 70 88" uid0 uid1 uid2 BCC CRC_A.
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g) The LT answers with SAK (cascade bit is set, b3 = (1)b).

h) The PCD shall increase the cascade level and shall send ANTICOLLISION command '95 20" (cascade
level 2).

i) The LT answers with UID CL2 ('88' uid3 uid4 uid5 BCC).
j) The PCD shall send SELECT command '95 70 88" uid3 uid4 uid5 BCC CRC_A.
k) The LT answers with SAK (cascade bit is set, b3 = (1)b).

1) The PCD shall increase the cascade level and shall send ANTICOLLISION command '97 20' (cascade
level3y:

m) The LT answers with UID CL3 (uid6 uid7 uid8 uid9 BCC).

n) The PCD shall send SELECT command '97 70" uid6 uid7 uid8 uid9 BCC CRC_A.

0) The LT answers with SAK (cascade bit is cleared, b3 = (0)b), indicating that UID is cemplete.
p) Repeat the procedure using ATQA = 'FFBO0' in step c).

q) Repeatthe procedure using ATQA ="'FFFQ' in step c).

Table H.8 gives part of the procedure as a scenario.

Table H.8 — Scenario H.3: Handling of anticollision logp for PICC with triple size UID
(Procedure 3)

Test PCD LT Stage
REQA/WUPA -
REQA/WUPA « ATQA (triple size UID) 1
ANTICOLLISION command -
ANTICOLLISION Level 1 ("93 20°)
Level 1 - UID CL1 2
('88' uid0 uid1 uid2 BCC)
SELECT command - 3
4ELECT ('93 70 88' uid0 uid1 uid2 BCC CRC_A)
« SAK(cascade)
ANTHCOLLISION command -
ANTICOLLISION Level 2 ("95 20)
Level 2 “— UID CL2 4
('88' uid3 uid4 uid5 BCC)
SELECT command -
4ELECT ('95 70 88" uid3 uid4 uid5 BCC CRC_A)
“« SAK(cascade) 5
ANTICOLLISION command -
ANTICOBLISION Level 3 (97 20)
Levet3 = UIDCL3 6
(uid6 uid7 uid8 uid9 BCC)
SELECT command -
SELECT ('97 70" uid6 uid7 uid8 uid9 BCC CRC_A)
« SAK(complete) 7

H.2.4.3.5 Procedure 4 (full bitwise anticollision, single size UID)

This procedure is only applicable to PCDs supporting Type A collision resolution (see Table 3).
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Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) The LT waits until the PCD sends a valid REQA or WUPA command.

c¢) The LT answers with ATQA indicating bit frame anticollision and UID size: single (bits b8 and b7
equal (00)b).

d) The PCD shall send ANTICOLLISION command: '93 20".

e) The LT answers by a stream of 40 bits by emulating a collision on every bit, including parity bits.

f) Repeat the steps g) to h) for values k from 1 to 31.

g) The PCD shall send ANTICOLLISION command: '93' NVB UIDTX,[[1..k]], where UIDTX,[[1.k-1]] either
is ¢mpty (i.e. k = 1) or contains the value already known by the PCD and UIDTX,[[k]] is@n arbitfary bit
selected by the PCD.

h) The LT answers by a stream of 40 minus k bits by emulating a collision on every)bit} including parjty bits.

i) The PCD may optionally send ANTICOLLISION command: '93 60" UIDTX{]{#:.32]]. In this case|the LT
angwers with BCC.

NOTE This optional ANTICOLLISON command does not change the Stage/number.

j)  The PCD shall send SELECT command '93 70" UIDTX,[[1..32}],BEC CRC_A. Note that the PCD| has to
calculate the BCC if it has not run the optional step i).

k) The LT answers with SAK (cascade bit is cleared, b3 = (0)b), indicating that UID is complete.

Table H.9 gives part of the procedure as a scenario.

Table H.9 — Scenario H.4: Handling of full bitwise anticollision loop for PICC (Procedure {)
Test PCD LT Stage
REQA/WUPA -
REQA/WUPA “— ATQA (single size UID) 1
ANTICOLLISION command -
ANT|ICOLLISION ('93 20')
« 40 bits full collision frame 2
ANTICOLLISION ANTICOLLISION command -
(K bits UIDpgriat) ('93' NVB UIDTX, [[1.K]])
I<ks<31 « 40 minus k bits collision frame k+2
OPTIONAL ANTICOLLISION command -
ANT[ICOLLISION ('93 60" UIDTX, [[1..32]])
(32 bifs UIDpypyiaL) - (BCC)
SELECT command -
SECECT ('93 70" UIDTX,[[1..32]] BCC CRC_A)
« SAK(complete) 34

H.2.4.3.6 Procedure 5 (detection of full bitwise anticollision loop for PICC)

This procedure is only applicable to PCDs not supporting Type A collision resolution (see Table 3).

Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) The LT waits until the PCD sends a valid REQA/WUPA command
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¢) The LT answers with ATQA indicating bit frame anticollision and UID size: single (bits b8 and b7
equal (00)b).

d) The PCD shall send ANTICOLLISION command: '93 20".

e) The LT answers by a stream of 40 bits by emulating a collision on every bit, including parity bits.

f) The PCD shall reset the operating field.

Table H.10 gives part of the procedure as a scenario.

Table H.10 — Scenario H.34: Detection of full bitwise anticollision loop for PICC (Procedure 5)
Test PCD LT Stage
REQA/WUPA N
REQA/WUPA «— ATQA (single size UID) 1
ANTICOLLISION command -
ANT[ICOLLISION (193 207)
« 40 bits full collision frame 2
RESET Reset of the operating field -
H.2.4.4 Testreport
The tedtis:
a) PARS only when the PCD’s behaviour matches each applicable'procedure expected scenario, and
b) FAJL in any other case.
H.2.5 [Handling of RATS and ATS
H.2.5.1 Scope

The pyrpose of this test is to determine_the handling of RATS and ATS by the PCD accorqd

ISO/IE

H.2.5.2

See H.1l.

H.2.5.3

H.2.5.3
Place t

NOTE 1

[ 14443-4:2018, 5.7.1.1.

Apparatus

Procedure

.1 General
ne LT intothe PCD operating volume and record the presence and the content of the PCD comn

Procedure 1 (Scenario H.5: Handling of RATS and ATS), which was defined in former editions

ling to

hands.

of this

documd

nt,ds no longer present.

NOTE 2

Procedure 3 (Scenario H.7: Handling of RATS and ATS), which was defined in former editions

document, is no longer present.

H.2.5.3.2 Procedure 2

Use the following sequence:

a) Th

e UT performs the activation procedure according to H.1.9.1.

of this

b) The LT answers relevant anticollision messages and waits until the PCD sends a valid RATS command.
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e LT answers with a valid ATS without TA byte.
e PCD shall return the result code, in accordance with Table H.1, of its action to the UT.

e UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

The PCD is expected to send any I-block (including empty) to the LT, possibly after PICC presence check
sequences.

Table H.11 gives part of the procedure as a scenario.

Table H.11 — Scenario H.6: Handling of RATS and ATS, Procedure 2

Test PCD LT
Cobrect ATS RATS command (e.g.'E0 01' CRC_A) -
“— ATS
Continjue operation Any I-block (including empty) -
H.2.5.3.3 Procedure 4
Use th¢ following sequence:
a) The UT performs the activation procedure according to H.1.9.1.
b) The LT waits until the PCD sends a valid REQA/WUPA command.
c¢) The LT answers with ATQA indicating bit frame anticollision and UID size: single (bits b8 and b} equal
(0Q)b) and proprietary bits b12 to b9 set to (0000)b.
d) Th PCD shall send ANTICOLLISION command '93 20{/(cascade level 1).
e) The LT answers with UID CL1 (uid0 uid1 uid2 uid3 BCC).
f) Thle PCD shall send SELECT command '93 70“uid0 uid1 uid2 uid3 BCC CRC_A.
g) The LT answers with SAK (b3 = (0)b, b6=(1)b, all other bits are set to (0)b).
h) The PCD shall send a valid RATS command.
i) Repeat the procedure using, SAK (b3 = (0)b, b6=(1)b, all other bits are set to (1)b) at step g) anf using
ATQA with proprietary bits b¥2 to b9 set to (1111)b at step a).
Table H.12 gives part of the procedure as a scenario.
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Table H.12 — Scenario H.30: Handling of RATS and ATS, Procedure 4

PCD LT
REQA/WUPA -
« ATQA (single size UID, proprietary bits b12 to b9 set to (0)b)
or

ATQA (single size UID, proprietary bits b12 to b9 set to (1)b)?

ANTICOLLISION command Level 1 -
('93 20"
“— UID CL1 (uidO uid1 uid2 uid3 BCC)
CSELECT command _

("93 70" uid0 uid1 uid2 uid3 BCC CRC_A)

« SAK(b3=(0)b, b6=(1)b, all other bits are set td.(0)b)
or
SAK(b3=(0)b, b6=(1)b, all other bits are. set-to (1)b)?

RATS command -
(e.g.'E0 01' CRC_A)P

a2 Determined in step i).

b Thd PCD may send "proprietary” commands before sending RATS.

H.2.5.4 Testreport
The tedt is:
a) PAES only when the PCD’s behaviour matches each procedureéxpected scenario, and

b) FAJL in any other case.

H.2.6 | Handling of PPS response

Handlihg of PPS response is tested in 1.3.1.

Scenario H.8: Handling of PPS request and response, Procedure 1

This scenario, which was defined in former editions of this document, is no longer present.
Scenario H.9: Handling of PPS request and response, Procedure 2

This scenario, which was definedin former editions of this document, is no longer present.
H.2.7 [Frame size selection mechanism
H.2.7.1 Scope

The pufpose ofthis test is to verify the correct handling of transmitted frame size and RFU values in|T0.

The trdnsmitted frames shall not be longer than indicated by FSCI.

This testshattbe executed onty for FSCvatues fess tiran the PCD s imternat input buffersize (see 1abie 3) and
at least for FSCI set to '0', 'D', 'E’, 'F' and FSCI set to the coding which results in the largest FSC value below
the PCD's internal input buffer size.

H.2.7.2 Apparatus
See H.1.

H.2.7.3 Procedure

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.
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Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) The LT answers relevant anticollision messages and waits until the PCD sends a valid RATS command.

c¢) The LT answers with a valid ATS. For the purpose of this test, the LT returns format byte TO equal '70'
(see ISO/IEC 14443-4:2018, 5.3.3). In case there is a PPS request the LT will answer it before continuing
with the next step.

d) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND?2) to the PCD where the data length shall be
more than the maximum size of a frame accepted by the LT.

e) Th
Table H

e PCD shall send the following I(1), block with maximum length of in accordance with FSGH

.13 gives part of the procedure as a scenario.

Table H.13 — Scenario H.10: Frame size selection mechanism

PCD LT
RATS command (e.g. 'E0 01' CRC_A) -
« ATS, TO="70"
Optional PPS request is possible and would be -
processed by the LT before the I-block “— PPS response in case of
PPS request
1(1)o -

(maximum length in accordance with FSCI)

H.2.7.4
The tes
a) PA
b) FA

H.2.8

H.2.8.1
The pu
This te

H.2.8.2

See H.1.

Test report

tis:

[L in any other case.

Handling of Start-up Frame-Guard Time

Scope
Fpose of this test is toldetermine the PCD transmission timing according to ISO/IEC 14443-4:201

5t shall be executed for at least SFGI setto 0, 1, 14 and 15.

Apparatus

H.2.8.

Procedure

SS only when the PCD’s behaviour matches'the expected scenario for all tested FSCI values, and

B, 5.3.5.

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.

During the following procedure the RF Input/Receive data shall be continuously monitored and verified
correct to ISO/IEC 14443-2. All signal transitions (level and timing) as well as the logical content of the
communication shall be recorded.

Use the following sequence:

a) Th

e UT performs the activation procedure according to H.1.9.1.

b) The LT answers relevant anticollision messages and waits until the PCD sends a valid RATS command.
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¢) The LT answers with a valid ATS.

d) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

e) The PCD shall send next block or a PPS request after a minimum delay of SFGT.

Table H.14 gives part of the procedure as a scenario.

Table H.14 — Scenario H.11: Start-up Frame Guard Time mechanism

PCD LT

RATS command {e.gE0Q 01' CRC_A) N
— ATS

PPS Request or next block, -

sent not earlier than SFGT

H.2.8.4
The tesg
a) PA
b) FA

Fill iten 3 of Table H.36 with the measured values of the delay before the PCD next block or PPS requ

H.2.9

H.2.9.1

The purpose of this test is to determine the handling of the CID according to ISO/IEC 14443-4:201

This te

CID ch¢sen by the PCD shall be used.

H.2.9.2

See H.1.

H.2.9.3
Use the

Test report
tis:
5SS only when the PCD’s behaviour matches the expected scenario for allt€sted SFGI values, an

[L in any other case.

Handling of the CID during activation by the PCD

Scope

Kt shall be executed for at least CID set to 0, @and 14 if the CID can be chosen by the UT. Else, d

Apparatus

Procedure

sequence a) to c) to.put the PCD into the state required by this test.

a) PIg
co

b) The UT performs the activation procedure according to H.1.9.1.

c¢) The LTanswers relevant anticollision messages and waits until the PCD sends the RATS. The LT a
withATS.

ce the LT inte~the PCD operating volume and record the presence and the content of t}
mands.

d

pst.

B, 5.7.3.
nly the

he PCD

nswers

For each test from the scenario described in Table H.15, when supported by the PCD, use the sequence d) to h).

d) Putthe PCD into the state required by this test.

e) Th
f) Th
g) Th

e LT waits until the PCD applies the command as described in PCD column.
e LT answers as described in the LT column.

e UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

h) The PCD is expected to send I-block to the LT applying the condition as described in the PCD column.
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Table H.15 — Scenario H.12: Handling of the CID

Test PCD LT
CID not equal RATS (CID not equal 0) -
to 0 and receive CID — ATS (CID supported)
is supported Any valid command using CID -
CID not equal RATS (CID not equal 0) -
to 0 and receive CID « ATS (CID not supported)
is not supported Any valid command without CID -
CID equal RATS (CID = 0) -
to 0 pnd receive CID = ATS (CID supported)
is supported Any valid command using CID = 0 or without CID -
CID equal RATS (CID = 0) -
to 0 pnd receive CID « ATS (CID@ot supported)
is pot supported Any valid command without CID -
RATS (CID not equal to 0) -
TC(1) RFU values « ATS (CID supportefl with
Any valid command using CID - (b8t0b3) =(111111)b

H.2.9.4 Testreport
The teqt is:
a) PAESS only when the PCD’s behaviour matches the expected scenario, and

b) FA[L in any other case.

H.2.1(QHandling of parity bit

H.2.10{1 Scope

The purpose of this test is to determine the behaviour of a PCD in Type A when receiving PICC mé¢ssages
with pqrity error according to ISO/IEC 14443-3:2018, 6.2.3.2.

H.2.10{2 Apparatus
See H.1.

H.2.10{3 Procedure
Place the LT into the-RCD operating volume.

During| the following procedure the RF Input/Receive data shall be continuously monitored and verified
correct to ISQAEC 14443-2. All signal transitions (level and timing) as well as the logical content of the
commynication shall be recorded.

Use th follawing caoaquanca:
CTO1T6W S oeqHehRee:s

a) The UT performs the protocol activation procedure according to H.1.9.2. Interface byte TA(1) is set to
(00000000)b (only bit rate of f./128 in both directions).

b) The UT sends the SEND_UT_APDU (UT_TEST_COMMAND1) to the PCD.

¢) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_
COMMAND1.

d) The LT sends an erroneous I-block to the PCD with a wrong parity bit.
e) The PCD shall send R(NAK),,.
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f) The LT sends again the erroneous block to the PCD.

g) The PCD either shall send R(NAK), or shall send an S(DESELECT) request or shall reset the operating field.

Table H.16 gives part of the procedure as a scenario.

Table H.16 — Scenario H.31: Parity bit error in I-block

PCD LT
1(0),(INF = UT_TEST_COMMAND1) N
«— [(0)y(INF = answer to UT_TEST_COMMAND1,
WTOTE parity bit)
R(NAK),, ('BA' CID CRC or 'B2' CRC) -
« [(0)o(INF = answer to UT_TEST_COMMAND1,
wrong parity bit)2
R(NAK), ('BA' CID CRC or 'B2' CRC) -
or
S(DESELECT)
or

reset of the operating field

a  Thd

parity error is simulated on the first transmitted byte of the frame by reversing the\parity bit.

NOTE
conside

H.2.10
The tes
a) PA
b) FA

H3 1

H.3.1

H.3.1.1

NOTE
present

The pu

There is no test at PICC to PCD bit rates higher than f./128 as the‘inverted parity bit of the last
red as End of Communication.

4 Testreport
tis:
SS only when the PCD’s behaviour matches the expected scenario, and

[ in any other case.

'ype B specific test methods

Frame size selection mechanism

Scope

The I/0 transmigsion timing test, which was defined in former editions of this document, is n

"pose of this testis to analyse the frame size selection mechanism according to ISO/IEC 14443-3:2

This te

(see Ta:|

5t shall be executed only for maximum frame size values less than the PCD’s internal input buf]

byte is

longer

D18, 7.9.

fer size

ble 3).and at least for Maximum Frame Size Code set to '0', 'D’, 'E, 'F', and the Maximum Fraine Size
Code c¢dirig which results in the largest maximum frame size value below the PCD's internal input buf’

fer size.

H.3.1.2 Apparatus

See H.1.

H.3.1.3 Procedure

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.

For each of the Maximum Frame Size Code in ATQB parameters, run the following sequence:

a) Th

e UT performs the activation procedure according to H.1.9.1.
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b) The LT waits until the PCD sends a valid REQB/WUPB command.

c) The LT answers with ATQB. For the purpose of this test the LT returns in the second protocol info byte
(see ISO/IEC 14443-3:2018, 79.4) the Maximum Frame Size Code in ATQB parameter and indicates
conformance with ISO/IEC 14443-4.

d) The PCD shall send a valid ATTRIB command.

e) The LT sends Answer to ATTRIB.

f) The PCD shall return the result code, in accordance with Table H.1, of its action to the UT.

g) Th

h) The PCD shall send an I(1), block with its length not exceeding the maximum frame sizere
frgm the Maximum Frame Size Code in ATQB indicated by the PICC, as shown in the.PCD col
Sc¢nario H.13

Table H.17 gives part of the procedure as a scenario.

Table H.17 — Scenario H.13: Frame size selection mechanism

sulting
umn of

PCD LT
REQB/WUPB -
- ATQB
ATTRIB command -
& Answer to ATTRIB
[(1),(IINF = the first chain includes the first block of UT_TEST_ —
COMMAND?2), with its length not exceeding the maximum frame

size of the LT.

H.3.1.4 Testreport

The tedt is:

a) PA

Frame Size Code in ATQB values, and

b) FA

H.3.2

H.3.2.1 Scope

The purpose of this test is to determine the handling of the CID according to ISO/IEC 14443

ISO/IE
This te

CID chgsen by the PCD shall be used.

SS only when the PCD’s behaviour:matches the expected scenario for all tested values of Ma|

[L in any other case.

Handling of the CID during activation by the PCD

[ 144434,

5t shall be executed for at least CID set to 0, 1 and 14 if the CID can be chosen by the UT. Else, d

Ximum

-3 and

nly the

H.3.2.2 Apparatus

See H.1.

H.3.2.3 Procedure

H.3.2.3.1 General

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.
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H.3.2.3.2 Procedure 1

Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) The LT waits until the PCD sends the REQB/WUPB command.

¢) TheLT sends ATQB with Frame Option bits (b2,b1) equal (00)b. It means: CID and NAD are not supported.

d) The LT waits until the PCD sends the ATTRIB command. The PCD shall send a valid ATTRIB command
with Param 4 set to ‘00’".

e) The LT sends Answer to ATTRIB with CID value equals 0.

f) The PCD shall return the result code, in accordance with Table H.1, of its action to the UT.
g) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

h) The PCD shall send the following I(0 or 1), block without NAD and CID.

i) The LT remains MUTE.

j)  The PCD shall send at least one R(NAK), without NAD and CID.

k) The LT remains MUTE.

1) The PCD either shall send an S(DESELECT) request without NABD@nd CID or shall reset the operating field.

Table H.18 gives part of the procedure as a scenario.

Table H.18 — Scenario H.14: Handling of the CID, Procedure 1

PCD LT
REQB/WUPB -

T

ATQB
Frame Option Bits (b2,b1) = (00)b

ATTRIB(O, fsdi) -
« Answer to ATTRIB
1(0 or 1), withoutNAD and CID -
« Mute
R(NAK), withiout NAD and CID -
« Mute
Optional R(NAK), without NAD and CID -
“« Mute
S(DESEBECT) request without NAD and CID -

or
reset of the operating field

H.3.2.3.3 Procedure 2

Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.
b) The LT waits until the PCD sends the REQB/WUPB command.

¢) The LT sends ATQB with Frame Option bits (b2,b1) equal (01)b. It means: CID is supported and NAD is
not supported.

© ISO/IEC 2025 - All rights reserved
168


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

d)

f)
g)
h)

k)
D

Table H.19 gives part of the procedure as a scenario.
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The LT waits until the PCD sends the ATTRIB command. The PCD shall send a valid ATTRIB command,
using a CID in the range from 0 to 14.

The LT sends Answer to ATTRIB with the CID value used in step d).
The PCD shall return the result code, in accordance with Table H.1, of its action to the UT.
The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

The PCD shall send the following I(0 or 1), block using the same CID value as in step d) or, optionally,
using no CID if the value was 0 in step d), and without NAD.

ThetTremams MU TE:

The PCD shall send at least one R(NAK), with the same CID value as in step d) or, optionally; using no
CID if the value was 0 in step d), and without NAD.

The LT remains MUTE.

The PCD either shall send S(DESELECT) request with the same CID value as in.step d) or, optionally,
using no CID if the value was 0 in step d), and without NAD or shall reset theoperating field.

Table H.19 — Scenario H.15: Handling of the CID, Procedure 2

PCD LT

REQB/WUPB -

T

ATQB
Frame Option Bits (b2,b1) = (01)b

AT[FRIB(CID = 'X', fsdi) with 'X" in the range of 0 to 14 -

Answer to ATTRIB

I(0 or 1), with @ CID = 'X'

and without NAD Mute

R(NAK), with a CID =X

and without NAD Mute

Optional R(NAK), witha.CID = 'X'

and without NAD Mute

U I I A R

S(DESELECT) request with CID ="X'
and without NAD
or
reset the operating field

a

Thd PCD may optighally send no CID if CID was 0 in the ATTRIB command.

H.3.2.4 Testreport

The tedt'is:

a)
b)

PASS only when the PCD’s behaviour matches each procedure expected scenario, and

FAIL in any other case.

H.3.3 Frame delay time PICC to PCD (TR2)

H.3.3.1 Scope

The purpose of this test is to determine the timing between a PICC frame and the next PCD frame according
to the minimum TR2 coding as defined in ISO/IEC 14443-3:2018, 7.9.4.4.
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This test shall be executed for all the minimum TR2 values:
a) b3 and b2 of Protocol_Type equal to (00)b;
b) b3 and b2 of Protocol_Type equal to (01)b;
c¢) b3 and b2 of Protocol_Type equal to (10)b;
d) b3 and b2 of Protocol_Type equal to (11)b.

H.3.3.2 Apparatus

See H.1l.

H.3.3.3 Procedure

Place the LT into the PCD operating volume.

During| the following procedure the RF Input/Receive data shall be continuously, menitored and ¥
correct to ISO/IEC 14443-2. All signal transitions (level and timing) as well as-the logical contenf
commynication shall be recorded.

Use th¢ following sequence:

UT performs the activation procedure according to H.1.9.1.

LT waits until the PCD sends a valid REQB/WUPB command.

LT answers with a valid ATQB coding the minimum FR2 as expected.

PCD shall send a valid ATTRIB command.

LT sends Answer to ATTRIB.

PCD shall return the result code, in accordance with Table H.1, of its action to the UT.
UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

LT waits until the PCD sends_an I-block to the LT with the INF field containing the Ul

i) The PCD is expectedtotransfer the response UT_APDU back to the UT. Check at the UT that this rg
UT|_APDU block iseorrectly accepted.

k) The UT sends'the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.
1) The LT sends S(WTX) request using any valid WTXM.

rerified
of the

_TEST_

AND1)

sponse

m) The®ED shall send S(WTX) response using the same WTXM as in the S(WTX) request. If it d

bes not

meet the expected response, end the test at this point.

n) The LT sends an I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND1)

to the PCD.

0) Measure the time delay between the PICC EOF start and PCD SOF start (see ISO/IEC 14443-3:2018, 7.1.7)

for each command.

Table H.20 gives part of the procedure as a scenario.
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Table H.20 — Scenario H.27: Frame delay time PICC to PCD (TR2)

PCD LT

\

REQB/WUPB

T

ATQB

(coding the minimum TR2 as expected)

ATTRIB command
Answer to ATTRIB

1(0),(INF = UT_TEST_COMMAND1)

1(0),(INF = answer to UT_TEST_COMMAND1)

T(UJ;(INF = UT_TEST_COUMMANDT]J
S(WTX) request

S(WTX) response

T Yt bt d

[(0);(INF = answer to UT_TEST{COMMA]

(D1)

H.3.3.4
The tes

a) PA
de

b) FA

Test report
tis:

SS only when the PCD’s frame delay time PICC to PCD (TR2) always"exceed the minimun
ined in ISO/IEC 14443-3:2018, 7.9.4.4, and

[L in any other case.

Fill iten 6 of Table H.37 with the minimum measured value of frame delay time PICC to PCD (TR2).

H.3.4

H.3.4.1

Handling of Start-up Frame Guard Time

Scope

The pulrpose of this test is to determine the PCD\transmission timing according to ISO/IEC 14443-

7.9.4.7.
This te

to bl of

This te

H.3.4.2

See H.1.

H.3.4.3

Place t

5t shall be executed for at least SEGEset to 0, 1, 14 and 15. The procedure shall be executed set]
Extended ATQB byte to (1111)B_at'least once.

5t is applicable only if PCD supports Extended ATQB as described in ISO/IEC 14443-3:2018, 7.9

Apparatus

Procedure

ne LT into the PCD operating volume and record the presence and the content of the PCD comn

During

the following procedure the RF lnput/Receive data shall be continuously monitored and Y
£ ICA/IDC 14442 92 All ciganol £.0 00 ] nd Finain o all oc +1

h value

3:2018,

ting b4

4.7.

hands.

rerified

correc

agical ntan
UTOU/TL G T T 1O Z X1 STghrar of allolLlullo Ll\,V\,l e Lllllllls) aAS—Werr—aSs—tnie lusu,cu CTOTICCTTt

communication shall be recorded.

Use the following sequence:

a) Th
b) Th
¢) Th
d) Th

e UT performs the activation procedure according to H.1.9.1.

e LT waits until the PCD sends a valid REQB/WUPB command (b5 set to (1)b).
e LT answers with a valid extended ATQB coding the SFGI as expected.

e PCD shall send a valid ATTRIB command.
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e) The LT answers with a valid Answer to ATTRIB.

f) The UT sends the SEND_UT_APDU (UT_TEST_COMMAND1) to the PCD.

g) The PCD shall send the next block after a minimum delay of SFGT.

Table H.21 gives part of the procedure as a scenario.

Table H.21 — Scenario H.33: Handling of Start-up Frame Guard Time

PCD LT
REQOB/WIIPR sunnorting Extended ATOR —
~=7 rr l=) Y
« Extended ATQB
(coding the SFGI as expected)

ATTRIB command -

— Answer to ATTRIB
Next command -

(sent not earlier than SFGT)

H.3.4.4
The tes
a) PA
b) FA

Fill iten 7 of Table H.37 with the measured values of the delay before the PCD next block.

H.3.5

H.3.5.1

The purpose of this test is to determine the behaviour of a PCD in Type B when receiving PICC m¢

accord

H.3.5.2

See H.1l.

H.3.5.3

This pr
selecte

Place t

Test report
tis:
S only when the PCD’s behaviour matches the expected scenario for all tested SFGI values, an

[L in any other case.

Type B PCD framing tests

Scope

ng to ISO/IEC 14443-3:2018, 7.1.

Apparatus

Procedure

ocedure shall'be repeated for combinations of PCD to PICC and PICC to PCD bit rates support
d by the PGD;%so that all supported bit rates in each direction are used at least once during the

ne LT inte'the PCD operating volume and record the presence and the content of the PCD comn

Perforlln the following steps for each row of Table H.22:

d

pSSages

ed and
tests.

hands.

Use the following sequence:

a) Th
b) Th

e UT performs the activation procedure according to H.1.9.1.

e LT waits until the PCD sends a valid REQB/WUPB command.

c¢) The LT answers with a valid ATQB after setting the frame parameters of the LT according to Table H.35.

d) Th
e) Th

e PCD shall send a valid ATTRIB command.
e LT sends Answer to ATTRIB.
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The PCD shall return the answer to ATTRIB, in accordance with Table H.1, of its action to the UT.

The PCD may send an S(PARAMETERS) block to send Bit rates request, possibly after other
S(PARAMETERS) exchanges. If not, skip steps h) to j).

The LT answers with an S(PARAMETERS) block that includes the framing options provided in Table H.18
and an appropriate combination of bit rates.

The PCD may send an S(PARAMETERS) activating bit rates and framing options. If not, skip step j).
The LT acknowledges the received S(PARAMETERS) block with an S(PARAMETERS) block response.

The LT waits until the PCD sends an [-block to the LT with the INF field containing the 0T TEST_
COMMAND1.

The LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_ COMMAND1) to
the PCD.

Thie PCD is expected to transfer the response UT_APDU back to the UT. Checkat the UT that this response
UT|_APDU block is correctly accepted.
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Test | EGT SOF low SOF high EOF fs to OFF TRO TR1 Framing
No. | [etu] [etu] [etu] [etu] [etu] options
(b2b1)2
10,5 2,5 10,5 1600/, 140/f, (00)b
No SOF if “No | No SOF if “No | No EOF if “No 1600/f, 140/f; (00)b
SOF required” | SOF required” | EOF required”
in ATTRIB in ATTRIB in ATTRIB
from Answer | from Answer | from Answer
to ATTRIB to ATTRIB to ATTRIB
d£all H d£a11 H A £o11 H
andfeHowinglandfeHowinglandfellowing 1
3 0 10 - 1/f; 2 -1/f, 10 - 1/f; 0 1600/f, 140/f, (|00)b
for f./128 for f./128 for f./128
10 - 0,5/f; 2-0,5/f, 10 - 0,5/f;
for f./64 for f./64 for f./64
10 2 10
for other for other for other
4 1,5¢ 10 - 1/f; 2 -1/f, 10 - 1/f; 2+1/f, 1600/f, 140/f, 00)b
for f./128 for f./128 for f./128
10 - 0,5/f; 2-0,5/f, 10 - 0,5/f;
for f./64 for f./64 for f./64
10 2 10
for other for other for other
5 0 11+ 1/f; 2-1/f, 10 - 1/f; 0 1600/f, 140/f, 00)b
for f./128 for f./128 for f./128
11+ 0,5/f, 2-0,5/f, 10 - 0,5/f;
for f./64 for f./64 for f./64
11 2 10
for other for other for other
6 0 10 - 1/f; 3+1/f, 10 =@/f, 0 1600/f, 140/f, 00)b
for f./128 for f./128 forfi/128
10 - 0,5/f; 3+0,5/f, 16'- 0,5/f,
for f./64 for f./64 for f./64
10 3 10
for other for other for other
7 2,12 11+ 1/f; 3a1Yf, 11 + 1/f; 2+1/f, 1600/f, 140/f, 00)b
5¢ for f./128 for)f./128 for f./128
11 +0,5/f, 3 +0,5/f, 11 +0,5/f,
for f./64 for f./64 for f./64
11 3 11
for ether for other for other
8 0 101/, 2-1/f, 10 - 1/f; 0 min TRO min TR1 00)b
for f./128 for f./128 for f./128 -16/f° - 1/1f
10 - 0,5/f; 2-0,5/f, 10 - 0,5/f;
for f./64 for f./64 for f./64
10 2 10

forotiter

forother

forotirer

Only applicable if selected by the PCD.

Only applicable at a bit rate of f./128.

Applies to all characters except between the last character and EOF where EGT of 0 will be used.

Applies to all characters and also between the last character and EOF.
min TRO is defined in ISO/IEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.1 for other frames.
min TR1 is defined in ISO/IEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.2 for other frames.
All RFU bits set to (1)b in the framing options byte.
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Table H.22 (continued)

Test | EGT SOF low SOF high EOF [, to OFF TRO TR1 Framing
No. [etu] [etu] [etu] [etu] [etu] options
(b2b1)2
9 2,12 11+ 1/f; 3+ 1/f, 11+ 1/f; 2+ 1/f, (256/f,) x 2FWI 200/f, (00)b
5¢ for f./128 for f./128 for f./128 - TR1 + 16/f,
11 +0,5/f, 3+0,5/f, 11 +0,5/f,
for f./64 for f./64 for f./64
11 3 11
for other for other for other
10 2,12 IT+ 1/, 3+ 1/, T+ 1/ 2+ 1], (Z56/f < 2r 7t min TR1 100)b
5¢ for f./128 for f./128 for f./128 - TR1 + 16/f, -1/ff
11 +0,5/f, 3+0,5/f, 11 +0,5/f,
for f./64 for f./64 for f./64
11 3 11
for other for other for other
11 0 10 - 1/f, 2-1/f, 10 - 1/f, 0 min TRO 200/f, 00)b
for f./128 for f./128 for f./128 -16/f°
10 - 0,5/f, 2-0,5/f, 10 - 0,5/f,
for f./64 for f./64 for f./64
10 2 10
for other for other for other
12 0 No SOF if No SOF if No EOF if 0 min TRO min TR1 10)b
requested requested requested -16/f° -1/ff
in framing in framing in framing
options with | options with | options with
S-block S-block S-block
13 0 10 - 1/f; 2 -1/f, 10 - 1/f; 0 min TRO min TR1 01)b
for f./128 for f./128 for f./128 -16/f.° -1/ff
10 - 0,5/f; 2-0,5/f, 10 - 0;5/f;
for f./64 for f./64 for)fy/64
10 2 10
for other for other for other
14 0 10,5 2,5 10,5 1 1600/f, 140/f, (Pp0)bs
a  Only applicable if selected by the PCD.
b Only applicable at a bit rate of f,/128,
¢ Applies to all characters exceptbetween the last character and EOF where EGT of 0 will be used.
d  Applies to all characters and\also between the last character and EOF.
¢ min TRO is defined in ISO/YEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.1 for other frames.
f min TR1 is defined 4rNSO/IEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.2 for other frames.
g€  AllRFU bits set to’(1)b in the framing options byte.
H.3.5.4 Testreport
The tedtis:

a) PASS only when the PCD’s behaviour matches the expected scenario for all tested frame parameters, and

b) FAIL in any other case.

H.3.6 Handling of Protocol_Type RFU value

H.3.6.1 Scope

The purpose of this test is to determine the behaviour of a PCD in Type B when receiving PICC messages
containing Protocol_Type with b4 set to (1)b as defined in ISO/IEC 14443-3:2018, 7.9.4.4.
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H.3.6.2 Apparatus

See H.1.

H.3.6.3 Procedure

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.

Use the following sequence:

a) The UT performs the activation procedure according to H.1.9.1.

b) Th
c¢) Th
d) Th
H.3.6.4
The tes
a) PA
b) FA

H4 1

H.4.1

All tes
interfa

H.4.2

H.4.2.1

The pulrpose of this test is to determine the behaviour of the PCD during polling. The conditions def

ISO/IE

H.4.2.2

See H.1l.

H.4.2.3

Place t

e LT waits until the PCD sends the REQB/WUPB command.
e LT sends ATQB with Protocol_Type bit b4 set to (1)b.

e LT checks that the PCD does not continue communicating.

Test report
tis:
SS only when the PCD’s behaviour matches the expected scenario, aid

[l in any other case.

‘est method for logical operations of the PCD

General

methods described in this subclause, except, H:4.2, shall be applied twice, once for Type A
Ce and once for Type B signal interface.

Handling of polling

Scope

£ 14443-3:2018, 5.2.1 shall apply.

Apparatus

Procedure

e LT\into the PCD operating volume and record the presence and the content of the PCD comn

signal

ined in

hands.

During]

rerified

the fnllnwing procedure the RF Input/Receive data shall he continuously monitored and

correct to ISO/IEC 14443-2. All signal transitions (level and timing) as well as the logical content of the
communication shall be recorded.

Use the following sequence:

a) Th

e UT performs the protocol activation procedure according to H.1.9.1.

b) The LT waits until the PCD sends a valid REQA/WUPA command and a valid REQB/WUPB command, in
any order and repetition.
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H.4.2.4 Testreport
a) In case the PCD has committed to poll in order to detect PICCs requiring 5 ms (see Table 3) the test is:

1) PASS only when the PCD sends at least one REQA/WUPA command (with at least 5 ms of
unmodulated operating field before it) and at least one REQB/WUPB command (with at least 5 ms
of unmodulated operating field before it), and

2) FAIL in any other case.

b) Otherwise, the testis:

1) [ PASSonty when the PCDSends at ieast one REQA/ WU PAcommand (with unmodutated operating field
before it) and at least one REQB/WUPB command (with unmodulated operating field before'it), and

2) | FAIL in any other case.

H.4.3 | Reaction of the PCD to request for waiting time extension

H.4.3.1 Scope

The pufpose of this test is to determine the behaviour of the PCD when the PICC.15€S a request for a waitipg time
extension (see [SO/IEC 14443-4:2018, 7.4). The mechanism of maintenance of WTX by the PCD is also tepted.

This test shall be executed for the combinations of FWI and WTXM as'shown in Table H.23, with TIRO and
TR1 sef to the default values in the LT for Type B.

Table H.23 — Tested combinations.of FWI and WTXM

Combination FWI] WTXM
1 0 1
2 0 3
3 0 59
4 1
5 1 3
6 1 59
7 14
8 14 3
9 14 59
102 0 1
112 59
13 15 1
14 15 59
15b 0 1
a2 (b8,b7) of INF field of S(WTX) requestis setto (11)b
b (b4) of ADCis setto (1)b

H.4.3.2 Apparatus

See H.1.

H.4.3.3 Procedure

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.
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During the following procedure the RF Input/Receive data shall be continuously monitored and verified
correct to ISO/IEC 14443-2. All signal transitions (level and timing) as well as the logical content of the
communication shall be recorded.

The UT performs the protocol activation procedure according to H.1.9.2 for Type A or H.1.9.3 for Type B.

Use the following sequence:

a) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.
b) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_
COMMANDI.
c) Setthe following bit timing parameters at the LT:
1) | Frame waiting time (FWT): (256 x 16/f,) x 2FWI (see ISO/IEC 14443-4:2018, 7.3)
2)| Extra Guard Time, Type B (EGT): the maximum value the PCD shall accept (see
ISO/IEC 14443-3:2018, 7.1.2)
d) Judtbefore FWT expiration, the LT sends S(WTX) request.
e) The PCD shall send S(WTX) response with INF(b6 to bl) = WTXM. If.it\does not meet the eypected
regponse, end the test at this point.
f) Setthe following bit timing parameters at the LT:
1) | Temporary frame waiting time (FWTpgyp): WTXM x (256 % 16/f,) x 2FWI (see ISO/IEC 14443-1:2018,
7.3 and 7.4)
2)| Extra Guard Time, Type B (EGT): The maximum value the PCD shall accept (see
ISO/IEC 14443-3:2018, 7.1.2)
g) Jugtbefore FWTp)p expiration, the LT sends thg;answer to the command UT_TEST_COMMAND1 sentin b).
h) The PCD is expected to transfer the response UT_APDU (answer to the command UT_TEST_COMMAND1)
bagk to the UT.
i) The UT sends the SEND_UT_APDU(UT-TEST_COMMAND1) to the PCD.
i) The LT waits until the PCD senhds an I-block to the LT with the INF field containing the UT_TEST_
COMMAND1. The PCD shall teset the FWT at this point.
k) The LT remains Mute for at least the expected FWT. This fact means FWT timeout for the PCD.
1) The PCD shall sendian*R(NAK) block only after FWT expires (ISO/IEC 14443-4:2018, 7.6.5.2).
m) Mdasure and record the time between the end of the PCD frame from step i) and start of PCI} frame
frqm step kj:
NOTE Scenario H.16, which was defined in former editions of this document, is no longer present.
Table H.24’gives part of the procedure as a scenario
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Table H.24 — Scenario H.17: PCD reaction to the LT waiting time extension request

PCD LT
1(0)o(INF = UT_TEST_COMMAND1) -
« S(WTX) request
(sent just before FWT expiration)
(WTXM belongs to the test set)
S(WTX) response -
« [(0)o(INF = answer to UT_TEST_COMMAND1)
(sent just before FWTgyp expiration)
I(mlﬂNF =UT TEST COMMAND1) =
« Mute
R(NAK) N
H.4.3.4 Testreport
The tedt is:
a) PAESS only when the PCD’s behaviour matches the expected scenario for all éombinations of FWI and

b) FA
the
in

H.4.4

H.4.4.1

TXM values as defined in H.4.3.1.

H.4.3.1.

[L in any other case, e.g., when the answer to TEST_COMMAND_1 wras not sent back to the UT g
PCD sent the R(NAK) before FWT expired for at least one combination of FWI and WTXM as

Error detection and recovery

Scope

r when
lefined

The pyrpose of this test is to determine the behaviour of PCD when an error occurs according to

ISO/IE

NOTE

H.4.4.2

See H.1.

H.4.4.3

H.4.4.3
Place t
During

correct
commuy

[ 14443-4:2018, 7.6.7.

In this subclause and the following subelauses, "erroneous block" is a frame with a wrong CRC.

Apparatus

Procedure

.1 General
he LT into th&\PCD operating volume and record the presence and the content of the PCD comn

the following procedure the RF Input/Receive data shall be continuously monitored and ¥
todSO/IEC 14443-2. All signal transitions (level and timing) as well as the logical contenf
nieation shall be recorded.

hands.

rerified
of the

The UT performs the protocol activation procedure according to H.1.9.2 for Type A or H.1.9.3 for Type B.

H.4.4.3.2 Procedure 1 (ISO/IEC 14443-4:2018, Annex B, Scenario 12)

Use the following sequence immediately after procedure H.4.4.3.1:

a) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.
b) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_
COMMANDI.

© ISO/IEC 2025 - All rights reserved
179


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

¢) The LT sends an erroneous I-block to the PCD.

d) The PCD shall send R(NAK),,.

e) The LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND1) to
the PCD.

f) The PCD is expected to transfer the response UT_APDU back to the UT. Check at the UT that this response
UT_APDU block is correctly accepted.

Table H.25 gives part of the procedure as a scenario.

Table H.25 — Scenario H.18: Error detection and recovery of a transmission error by the P

Procedure 1

PCD LT
1(0),(INF = UT_TEST_COMMAND1) -
« 1(0)(INF = answer to UE.TEST_COMMAN|D1,
~CRG)
R(NAK), ('BA’ CID CRC or 'B2' CRC) -
« [(0)(INF = answerto UT_TEST_COMMANJD1)
H.4.4.3.3 Procedure 2 (ISO/IEC 14443-4:2018, 7.6.5.2, rule 4)
Use thg following sequence immediately after procedure H.4.4.3.1:
a) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) té the PCD.
b) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_
COMMANDI.
c¢) The LT sends an erroneous block to the PCD.
d) The PCD shall send R(NAK),,.
e) The LT sends a second erroneous block to the PCD.

f) The PCD either shall send R(NAK), or'shall send an S(DESELECT) request or shall reset the operating field.

Table H

Table H.26 — Scenario.H.19: Error detection and recovery of a transmission error by the P

.26 gives part of the procédure as a scenario.

Procedure 2

PCD LT
1(0),(INF-=\UT_TEST_COMMAND1) -
- 1(0),(INF = answer to UT_TEST_COMMANI1,
~ CRC)
RENAK), ('BA' CID CRC or 'B2' CRC) N
= T(0),(INF = answer to UT_TEST_.COMMAND1,
~ CRC)
R(NAK), ('BA' CID CRC or 'B2' CRC) -
S(DES(})EFLECT)

or
reset of the operating field
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H.4.4.3.4 Procedure 3 (ISO/IEC 14443-4:2018, 7.6.5.2, rule 4)
Use the following sequence immediately after procedure H.4.4.3.1:
a) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

b) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_
COMMANDI.

¢) Maintain the LT Mute.

d) The PCD shall send R(NAK), at least once.

Table H.27 gives part of the procedure as a scenario.

Talple H.27 — Scenario H.20: Error detection and recovery of a transmission errorby'the PCD,
Procedure 3

PCD LT
1(0)o(INF = UT_TEST_COMMAND1) -
«— Mute
R(NAK), ('BA"' CID CRC or 'B2' CRC) -
« Mute

H.4.4.3.5 Procedure 4 (ISO/IEC 14443-4:2018, 7.6.5.2, rule 7)
Use thg following sequence immediately after procedure H.4.4.3{1:
a) The UT sends the SEND_UT_APDU(UT_TEST_COMMANDI) to the PCD.

b) The LT waits until the PCD sends an I-block to ‘thie LT with the INF field containing the UT_TEST_
COMMAND1.

c) The LT sends R(ACK), (because of infringement of protocol rules by the LT).
d) The PCD either shall send an S(DESELECT) request or shall reset the operating field.

Table H.28 gives part of the procedure as’a scenario.

Table H.28 — Scenario H,21:.Error detection and recovery of a transmission error by the PCD,
Procedure 4

PCD LT

1(0),(INF = YT, TEST_COMMAND1) -
- R(ACK),
('AA' CID CRC or 'A2' CRC)p

S(DESELECT) request -
or
reset of the operating field

a  Ifthe PCD block contains a CID, the left option shall be used, else the right option shall be used.

H.4.4.3.6 Procedure 5 (with chaining) (ISO/IEC 14443-4:2018, 7.6.5.2 rule 5, ISO/IEC 14443-4:2018,
Annex B, Scenario 23)

Use the following sequence immediately after procedure H.4.4.3.1:
a) The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

b) The LT waits until the PCD sends an I-block to the LT, with the INF field containing the UT_TEST_
COMMAND1.
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c) The LT sends the first block I(1), of the chain and waits for the PCD response.

d) The PCD shall send R(ACK);.

e) The LT sends an erroneous block I(0); to the PCD.

f) The PCD shall send R(ACK);.

Table H.29 gives part of the procedure as a scenario.

Table H.29 — Scenario H.22: Error detection and recovery of a transmission error by the PCD,

Procedure 5

PCD LT

1(0),(INF = UT_TEST_COMMAND1) >

« [(1)(INF = the first chain of thelanswer to UT_

TEST_COMMARND1)

R(ACK), -

(‘AB' CID CRC or 'A3' CRC) - 1(0); (INF = the last chain of the answer tp UT_

TEST_COMMAND1, ~CRC)

R(ACK), >

H.4.4.3
Use thg
a) Th
b) Th

COMMAND1.

c¢) Th
d) Th
e) Th
f) Th
Table h

Talbple H.30 — Scenariio'H.23: Error detection and recovery of a transmission error by the P

.7 Procedure 6 (ISO/IEC 14443-4:2018, 7.6.5.2)
following sequence immediately after procedure H.4.4.3.1:
e UT sends the SEND_UT_APDU(UT_TEST_COMMAND1).t6 the PCD.

e LT waits until the PCD sends an I-block to the, LT with the INF field containing the U’

e LT sends an erroneous block to the PCD.
e PCD shall send R(NAK),,.

e LT remains Mute.

.30 gives part of the procedure as a scenario.

Procedure 6

_TEST_

e PCD either shall send R(NAK) or shall send an S(DESELECT) request or shall reset the operating field.

PCD LT
1(0)o(INFXUT_TEST_COMMAND1) -
- 1(0)(INF = answer to UT_TEST_COMMAND1,
~ CRQC)
R(NAK), -
('BA"CID CRC or 'BZ" CRC)
« Mute
R(NAK), -

or
S(DESELECT) request
or
reset of the operating field
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H.4.4.3.8 Procedure 7 (ISO/IEC 14443-4:2018, 7.6.7, Annex B, Scenario 14)

Use the following sequence immediately after procedure H.4.4.3.1:

a) Th

e UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

b) The LT waits until the PCD sends an I-block to the LT with the INF field containing the UT_TEST_

co
c¢) Th
d) Th

MMAND1.
e LT sends an erroneous S(WTX) request.

e PCD shall send R(NAK),,.

e) Th
f) Th|

g) Th
the

h) Th
req

Table H

Tabple H.31 — Scenario H.24: Error detection and recovery of a transmission error by the P|

e LT sends a valid S(WTX) request.
e PCD shall answer with S(WTX) response.

e LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_COMMALI
PCD.

e PCD is expected to transfer this response UT_APDU back to the UT. €heck at the UT tH
ponse UT_APDU block is correctly accepted.

.31 gives part of the procedure as a scenario.

Procedure 7

ND1) to

at this

PCD LT
1(0), (INF = UT_TEST_COMMAND1) N
— S(WTX) request, ~CRC
R(NAK), X
('BA' CID CRC or 'B2' CRC)
« S(WTX) request
S(WTX) response -
— [(0)o(INF = answer to UT_TEST_COMMAN]1)

H.4.4.3

Procedure 8 and Scenario H.2Z5;which were defined in former editions of this document, are no

presen

H.4.4.3
Use the
a) Th

.9 Procedure 8 (ISO/IEC 14443-4:2018, 7.6.7, Annex B, Scenario 17)

[

.10 Procedure -9 (with chaining) (see ISO/IEC 14443-4:2018, Annex B, Scenario 20)
following sequence immediately after procedure H.4.4.3.1:

e UT sends the SEND_UT_APDU(UT_TEST_COMMAND2(causing 3 chains)) to the PCD.

b) Th

longer

e waits until the PCD sends an I-block I(1), to the LT, with the INF field the first chain of {

he UT_

TE
¢) Th
d) Th
e) Th
f) Th
g) Th
h) Th

ST-COMMANDZ:

e LT sends an erroneous R(ACK)j,.

e PCD shall send R(NAK)j,.

e LT sends R(ACK),,.

e PCD shall send the next block I(1), of the chain.
e LT sends R(ACK);.

e PCD shall send the last block I(0), of the chain .
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The LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND?2) to
the PCD.

The PCD is expected to transfer this response UT_APDU back to the UT. Check at the UT that this
response UT_APDU block is correctly accepted.

In case the UT cannot force the PCD to use 3 chains to send the TEST_COMMAND2, modify the expected
procedure to reflect the test purpose which is to make sure that the block numbering and the chaining are
properly executed after transmission error at step c).

Table H.32 gives part of the procedure as a scenario.

Tall)le H.32 — Scenario H.26: Error detection and recovery of a transmission error by théP|

Procedure 9

PCD LT
(1), (INF = the first chain of -
the UT_TEST_COMMAND?2)
« R(ACK)p ~CRC
('AA'CID '00.00" or 'A2 00 00")2
R(NAK), -
('BA' CID CRC or 'B2' CRC)
« R(ACK),
("AA' CID CRC or 'A2' CRC)?
(1), (INF = the second chain of -
the UT_TEST_COMMAND?2)
- R(ACK),
("AB' CID CRC or 'A3' CRC)?
[(0)o(INF = the last chain of =
the UT_TEST_COMMAND?2)
- [(0),(INF = answer to UT_TEST_COMMAND?2)

a

If th

e PCD frame contains a CID, the left option shallbe used, else the right option shall be used.

H.4.4.3
Use the

a)
b)

c)
d)
e)
f)
g)
h)

Th|

Th|
TE

Th|
Th|
Th|

.11 Procedure 10 (with chaining) (see ISO/IEC 14443-4:2018, Annex B, Scenario 21)
following sequence immediately after procedure H.4.4.3.1:
e UT sends SEND_UT_APDU(UT_TEST_COMMAND?2(causing 3 chains)) to the PCD.

e LT waits until theP€D sends an I-block (1), to the LT, with the INF field the first chain of {
ST_COMMAND?2¢

e LT sends R{ACK),,.
e PCD shall send an I-block I(1); to the LT.

e LT\remains mute.

he UT_

Th
Th
Th
Th
Th

e PCD shall send R(NAK),.

e LT sends R(ACK),,.

e PCD shall send the previous I-block I(1), to the LT.
e LT sends R(ACK);.

e PCD shall send the last block I(0), of the chain.

The LT sends an I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND?2)
to the PCD.
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The PCD is expected to transfer this response UT_APDU back to the UT. Check at the UT that this
response UT_APDU block is correctly accepted.

In case the UT cannot force the PCD to use 3 chains to send the TEST_COMMAND?2, modify the expected
procedure to reflect the test purpose which is to make sure that the block numbering and the chaining are
properly executed after Mute at step e).”

Table H.33 gives part of the procedure as a scenario.

Table H.33 — Scenario H.27: Error detection and recovery of a transmission error by the PCD,
Procedure 10

PCD LT
(1) (INF = the first chain of -
the UT_TEST_COMMAND?2)
“— R(ACK),
("AA' CID CRC oryA2"CRC)?
[(1);(INF = the second chain of -
the UT_TEST_COMMAND?2)
« Mute
R(NAK), -
('BB' CID CRC or 'B3' CRC)
« R(ACK),

("AA' CID CRC or 'A2' CRC)?

[(1);(INF = the second chain of -
the UT_TEST_COMMAND?2)
« R(ACK),
("AB' CID CRC or 'A3' CRC)?

[(0)(INF = the last chain of =
the UT_TEST_COMMAND?2)

- 1(0),(INF = answer to UT_TEST_COMMAND2)

a

If thhe PCD block contains a CID, the left option shall\be used, else the right option shall be used.

H.4.4.3.12 Procedure 11 (with chaining) (see ISO/IEC 14443-4:2018, Annex B, Scenario 24)

Use th¢ following sequence immediately after procedure H.4.4.3.1:

a)
b)

c)
d)
e)
f)
g)
h)

The UT sends the SEND_UTF-APDU(UT_TEST_COMMAND1) to the PCD.

Thie LT waits until theZPCD sends an I-block I(0), to the LT, with the INF field containing the UT_TEST_
COMMANDI.

The LT sends $-block I(1), indicating chaining.
Thie PCD shall send R(ACK);.

ThedT sends erroneous I-block I(1), to the PCD.

The PCD shall send R(ACK),.
The LT retransmits an I-block I(1); without error.
The PCD shall send R(ACK),,.

The LT sends the last block of the chain in I-block 1(0), (of its response UT_APDU with answer to the
UT_TEST_COMMAND1) to the PCD.

The PCD is expected to transfer the response UT_APDU, containing all chaining segments, back to the
UT. Check at the UT that this response UT_APDU block is correctly accepted.

© ISO/IEC 2025 - All rights reserved
185


https://standardsiso.com/api/?name=701471ec5a0c528fa2ebe5d87ef752c8

ISO/IEC 10373-6:2025(en)

Table H

.34 gives part of the procedure as a scenario.

Table H.34 — Scenario H.28: Error detection and recovery of a transmission error by the PCD,

Procedure 11

PCD LT
[(0)o(INF = UT_TEST_COMMAND1) -
“— (1), (INF = the first chain of the answer
to UT_TEST_COMMAND1)
R(ACK), -
(AB' CID CRC or'A3' CRC)
« [(1);(INF = the second chain of the ansWer
to UT_TEST_COMMAND1, ~ CR€)
R(ACK), -
("AB' CID CRC or 'A3' CRC)
« [(1);(INF = the second chain of the answr
to UT_TEST_COMMAND1)
R(ACK), -
("AA' CID CRC or 'A2' CRC)
« [(0)o(INF sthe last chain of the answel
toI"TEST_COMMAND1)

NOTE
of this d

H.4.4.3
Use the

a) The UT sends the SEND_UT _APDU(UT_TEST_COMMAND1) to the PCD.

b) Th
col

MMAND1.
c) Th
d) Th
e) Re

f) Re
H.4.4.4

The tes
a) PA

Procedure 12 (scenario H.29: ISO/IEC 14443-4:2018, 7.5.5.2, rule.8), which was defined in former
ocument, is no longer present.

.13 Procedure 13

following sequence immediately after procedure.H:4.4.3.1:

e LT waits until the PCD sends an I-block to the LT with the INF field containing the U]

e LT sends an S(WTX) request with'WTXM set to 0.
e PCD either shall send an S(DESELECT) request or shall reset the operating field.
peat steps a) to d) twiceseriding S(WTX) request in step c¢) with WTXM set to 60 and 63.

peat steps a) to d) sending a block with block type set to (01)b in step c).
Test report
tis:

S only~when the PCD’s behaviour matches each procedure expected scenario, and

pditions

_TEST_

Lin anv other case

b) FA

H.4.5

Handling of NAD during chaining

H.4.5.1 Scope

The purpose of this test is to ensure that the PCD maintains NAD in the proper way.

H.4.5.2 Apparatus

See H.1.
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H.4.5.3 Procedure

Place the LT into the PCD operating volume and record the presence and the content of the PCD commands.

Use the following sequence:

a) Configure the LT as one supporting NAD.

b) Repeat procedure from Scenario H.26.

H.4.5.4 Testreport

The tes
a) PA
b) FA

H.5 (

H.5.1

other t
is ever
definit

H.5.2
RFU fi¢
assigne

field is

H.5.3

Functignal fields shall be continuously menitored during the testing and shall always be verified to

only fi
standa
settos

H.5.4
R-blocK

H.5.5

An S-block shall have either

tis:
SS when the PCD use the NAD in the first packet of chaining only or does not use NAD atjall, an

[L in any other case.

ontinuous monitoring of packets sent by the PCD

Scope

d

han the default value documented for such RFU bit. Further, the test shall also ensure that
set to RFU value. The test shall also ensure that the R-block and the S-block match the p
ons and that rules given regarding the first byte of the packet are not violated.

The pulrpose of this test is to ensure that the PCD does not set any RFU.\bifis in any sent frame to an{r value

RFU fields

lds shall be continuously monitored during thectesting and shall always be verified to cont
d default value. A test shall be FAIL and the JUT shall be declared non-conformant in case
not set to its default value at any time.

RFU values

nctional values documented .in~the standard or proprietary values documented as such
[d. A test shall be FAIL and<the [UT shall be declared non-conformant in case a functional fiel
aid values at any time.

R-block

[ shall never contain an INF field (see ISO/IEC 14443-4:2018, 7.2.2.1).

S-block

a) an

o field
otocol

hin the
hn RFU

rontain
in the
d is not

INF field of one byte only when it is a WTX block, or

b) an

¢) no

INF field of n byte(s) (n = 0) when it isa PARAMETERS block, or
INF field otherwise

(see ISO/IEC 14443-4:2018, 7.2.2.1).

H.5.6

PCB

PCB byte shall contain allowed values (see ISO/IEC 14443-4:2018, 7.2.2 and ISO/IEC 14443-4:2018, Annex C).
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Type A initialization frames

Type A initialization frames shall contain allowed values (see ISO/IEC 14443-3:2018, 6.4.1 and 6.5.3.2).

H.5.8

Apparatus

See H.1.

H.5.9

Procedure

During all test procedures and scenarios the logical content of the communication shall always be recorded.

H.5.1(
a) Th
1y
2)
3)
4)

b) Th
1)
2)
3)
4)

H.6 H

The res

Test report

e test is PASS when the PCD behaves as follows:

The PCD sets default values to RFU bits in all sent frames.

The PCD does not set RFU value to any field.

The PCD does not violate the length rules of R-block and S-block.

ISO/IEC 14443-4:2018, Annex C).

e test is FAIL in any other case, e.g., when the PCD behaves ag follows:

The PCD sets any field to a RFU value.
The PCD violates the length rules of R-block or<S-block.

ISO/IEC 14443-4:2018, Annex C).

Reported results

ults of the tests shall be repdrtéd in Table H.35 to Table H.39.

Table H.35 — Type A specific timing table

The PCD sets other than the default value to at least one/RFU bit in any sent frame.

The PCD does not violate the first byte coding rules of Block'and Frame (as summar

The PCD violates the first byte coding rules of Block and Frame (as summari

ized in

zed in

No.

Parameter Reference

Min value
measured

/1l

Test 1
PAS
FAI

esult
S or
. or

Frame delay time PICC to PCD ISO/IEC 14443-3:2018, 6.2.1.2

RequestGuard Time ISO/IEC 14443-3:2018, 6.2.2

Starst-up Frame Guard Time ISO/IEC 14443-4:2018, 5.3.5

SFGI=0
SFGI=1
SFGI = 14
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Table H.36 — Type B specific timing table

No. Parameter Reference Measured values Testresult
[etu] or [1/f] or [1/f] PASS or
depending on the re- FAIL or

quirements N/A
Min Max
1 |SOF low ISO/IEC 14443-3:2018, 7.1.4
2 |SOF high ISO/IEC 14443-3:2018, 7.1.4
3 |EOF low ISO/IEC 14443-3:2018, 7.1.5
4 [Bitbourmdariesfor ISOAECH443-372018, 711 = = =
the falling edge(s)
the rising edge(s)
EGT PCD to PICC ISO/IEC 14443-3:2018, 7.1.2
TR2 ISO/IEC 14443-3:2018, 7.1.7 — ~ -+

(b3,b2) = (00)b

(b3,b2) = (01)b

(b3,b2) = (10)b

(b3,b2) = (11)b

7 |Start-up Frame Guard Time ISO/IEC 14443-3:2018, 7.9.4.7 — — -+

SFGI=0
SFGI=1
SFGI = 14
Table H.37 — Reported results for-Type A specific test methods
Test method from ISO/IEC 10373-6 Scenario numbers Test tesult
Clause Parameter ISO/IEC 10373-6 PASES or
FAIL or
N/A2
H.2.] |Frame delay time PICC to PCD Scenario H.27
H.2.4 |Request Guard Time
H.2.§ |Handling of bit collision during ATQA
H.2.4 |Handling of anticollisionmloop Scenario H.1

Scenario H.2

Scenario H.3

Scenario H.4

Scenario H.34

H.2.§ |Handling of RATS and ATS Scenario H.6

Scenario H.30

H.2.1 “{Frame size selection mechanism Scenario H.10
H.2.8 |Handling of Start-up Frame Guard Time Scenario H.11
H.2.9 |Handling of the CID during activation by the PCD Scenario H.12
H.2.10 |Handling of parity bit Scenario H.31

a  Incase atest has several procedures indicate PASS only in case every individual procedure is PASS.
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Table H.38 — Reported results for Type B specific test methods

Test method from ISO/IEC 10373-6 Scenario numbers Test result
Clause Parameter ISO/IEC 10373-6 PASS or
FAIL or
N/AA
H.3.2 |Frame size selection mechanism Scenario H.13
H.3.3 |Handling of the CID during activation by the PCD Scenario H.14
Scenario H.15
H.3.4 |Frame delay time PICC to PCD (TR2) Scenario H.32d
H.3.§ |Handling of Start-up Frame Guard Time Scenario H.33
H.3.4 |Type B PCD framing tests
H.3.7 |Handling of Protocol_Type RFU value
a  Indase atest has several procedures indicate PASS only in case every individual procedure is PASS.

Table H.39 — Reported results for test method for logical operations-of the PCD

Test method from ISO/IEC 10373-6 Scenario numbers Test resuflt
Clausk Parameter ISO/IEC 10373-6 | ISO/IEC 14443-4:2018, | Type A pe B
AnnexB PASSor | PASSor
FAIL or FAIL or
N/A2 /A2
H.4.1 |Handling of polling
H.4.3 |Reaction of the PCD to request for Scenario H.17
waiting time extension
H.4.4 |Error detection and recovery Scenario H.18 Scenario 12

"Exchange of I-blocks"

ScenariotH.19

Scenario H.20

Scenario H.21

Scenario H.22 N
"PICC

cenario 23
uses chaining”

Scenario H.23

Scenario H.24 N

"Request for waiting
time extension”

cenario 14

S

"Request for waiting
time extension"

cenario 17

cenario 20
uses chaining"

Scenario H.26 N
"PCD
Scenario H.27 S
"PCD

cenario 21
uses chaining"

"PICC

Q H 1120 Q H 24
IJLCIIAI'IU T1. 240 JLTIIAI'IU 4T

uses chaining”

H.4.5 |Handling of NAD during chaining

H.5 Continuous monitoring of
packets sent by the PCD

a

In case a test has several procedures, indicate PASS only when each individual

procedure is PASS.
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Table H.40 — PCD RFU report

Name PCD command | RFU field/value Value Testresult
Default Not allowed PASS or
FAIL or
N/A
Short frame REQA/WUPA RFU values All values specified as RFU
Type A in ISO/IEC 14443-3:2018,
Table 3
SEL coding SEL RFU values All values specified as RFU
in ISO/IEC 14443-3:2018,
Table 7
AFI REQB/WUPB RFU values All values specified as RFU
in ISO/IEC 14443-3:2018,
Table 22
PARAM REQB/WUPB RFU field (000)b All other values
(b8 to b6)
RFU values in (101)b
number of slots (1109b
(b3 to bl) (13Db
Param 1 ATTRIB RFU field (00)b All other values
(b2 to bl)
Minithum TRO ATTRIB RFU values (11D)b
(b8 to b7)
Minithum TR1 ATTRIB RFU values (11D)b
(b6 to b5)
Param 2 ATTRIB RFU values All values from '9'((1001)b)
(b4 to bl) up to 'F'((1111)b)
Param 3 ATTRIB RFU field (00000)b All other values
(b8 to b4)
Param 4 ATTRIB RFU field (0000)b All other values
(b8 to b5)
REUMalue 'F'(1111)b)
(b4-to b1)
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Annex I
(normative)

High bit rate selection test methods for PCD

I.1 Scope

The pulrpose of this test is to verify that the PCD properly executes the procedures for selectionof blit rates

higherthan f_/128, as specified:

a)
b)

9

and that the PCD properly applies the selected bit rates in both directions.

1.2 Apparatus

for] Type A in ISO/IEC 14443-4:2018, Clause 5;
for] Type B in ISO/IEC 14443-3:2018, Clause 7;
for] Type A or Type B using S(PARAMETERS) in ISO/IEC 14443-4:2018, Clause' 9

The P(D-test-apparatus as specified in H.1 shall be used. It shall be configurable to change the bit rate
during(the test procedure and shall be able to measure the bitrate used by the PCD on each stage of this test

procedure.

1.3
1.3.1 [Procedure for Type A

1.3.1.1| General
Place the PCD-test-apparatus into the‘field of the PCD.

The following procedure shall bé repeated for all values of interface byte TA(1) defined in Table 1.1.

a)
b)

9
d)

e)

f)

g)

h)

Procedure

Rujn through activation(sequence as defined in ISO/IEC 14443-3.

Thle PCD shall send(@RATS command as defined in ISO/IEC 14443-4.

The PCD-test-apparatus answers with a valid ATS including TA(1) according to Table I.1.
The PCD may optionally send a PPS with a valid parameter setting for PPS1 byte according to Table I.1.

If fhe’PCD has sent a PPS then the PCD-test-apparatus acknowledges the received PPS with a valid PPS
regponse

The PCD shall send 1(0), block using the bit rate selected. This block may also be I(1),, or R(NAK) in case
of PICC presence check Method 2 a) as described in ISO/IEC 14443-4:2018, 7.6.6.2.

The PCD-test-apparatus sends a valid response using the bit rate selected. Check, if the answer from the
PCD-test apparatus is accepted by the PCD.

If needed, the PCD-test-apparatus shall carry out additional sequences to achieve the conditions for the
next step.

In the subsequent polling cycle, the PCD shall use a bit rate of f,/128.
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