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rd

[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
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the 1ISO/
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Cards and security devices for personal identification — Test

metho

Part 6:

ds —

Contactless proximity objects

1 Scope

This docunpent defines test methods which are specific to proximity cards and objects;proximity coupling

devices ang
ISO/IEC 14

NOTE T
or object, p
sequentially

The confor
ISO/IEC 14

2 Norm

The followi
requireme
the latest e

ISO/IEC 78

ISO/IEC 14
— Part 1: P

ISO/IEC 14
— Part2: R

ISO/IEC 14
— Part 3: I

ISO/IEC 14
— Part 4: T

proximity extended devices, defined in ISO/IEC 14443-1, ISO/IEC 14443-2,ISO/IEC 1
143-4.

1443-3 and

est methods defined in this document are intended to be performed separately. A given pr¢ximity card

foximity coupling device or proximity extended device, is not required to pass through

mance test plan defined in Annex O specifies the list.6f)tests required for each
43 series.

ative references

g documents are referred to in the text in stich a way that some or all of their content
ts of this document. For dated referencesfonly the edition cited applies. For undated
lition of the referenced document (incliding any amendments) applies.

10, Identification cards — Physical clidracteristics

143-1:2018, Cards and security~devices for personal identification — Contactless proxi
hysical characteristics

143-2:2020, Cards and.security devices for personal identification — Contactless proxi
adio frequency power:and signal interface

143-3:2018, Catds and security devices for personal identification — Contactless proxi
itialization and-anticollision

143-4:2018, Cards and security devices for personal identification — Contactless proxi
ranspiission protocol

all the tests

part of the

constitutes

references,

nity objects

nity objects

nity objects

nity objects

3 Terms, definitions, symbols and abbreviated terms

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:

IECEle

[SO Online browsing platform: available at https://www.iso.org/obp

ctropedia: 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
CascadeLe

vels

number of cascade levels of the PICC

3.1.3
command

set

set describing the PICC commands during initialization and anticollision

Note 1 to 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
loading ef
change in
modifying {

3.1.5
mute
no respons

EXAMPLE

3.1.6
scenario
defined tyf

defined in this document

3.1.7

test initial
TIS
element frg
set (3.1.3)

3.1.8

test metho
method for
Internation

3.1.9

test target
TTS
element frg
set (3.1.3)

ect
CD antenna current caused by the presence of PICC(s) in the field due to themutu
he PCD antenna resonance and quality factor

e within a specified timeout

Expiration of FWT.

ical protocol and application specific communicatien to be used with the test met

state

d
testing characteristics of.devices in scope for the purpose of verifying their confort
al Standards

state

m PICC states that is the PICC state after performing a specific PICC command froy

pols'and abbreviated terms

3.2 Syml

al coupling

hods (3.1.8)

m PICC states that is the PICC state before performing a specific PICC command from command

mance with

n command

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

NOTE E

Answer to ATTRIB(cid)

ATTRIB(cid, fsdi)

lements in bold square brackets [ ] are optional.

Answer to ATTRIB with CID = cid

ATTRIB command with CID = cid and Maxi-
mum Frame Size Code value = fsdi

© ISO/IEC 2025 - All rights reserved
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pecified

umber
o NAD will
transmit-

bpe of this

he

Pl if pres-

Hefinition
k above

definition
k above

is a PICC
) is a PICC
18, 7.7

he defi-
, block

e optional

~CRC Invalid CRC with respect to the communication signal interface Type
A (CRC_A) or Type B (CRC_B), transmitted instead of the s
CRC if present in the command or response definition
DUT Device under test; within the scope of this document, DUT repre-
sents the PICC under test
I(c),([INF = inf] [,CID = cid] ISO/IEC 14443-4 I-block with chaining bit c€{1,0}, block n
[LNAD = nad]) n€{1,0} and information field INF. By default no CID and n
be transmitted. If CID = cide€{0...15} is specified, it will be
ted as second parameter. If NAD = nad€{0...'FF'} is specified, it will
be transmitted as third parameter (or second parameter if no CID is
transmitted)
IUT Implementation Under Test (ISO/IEC 9646); within the st
document, IUT represents the PCD under test
LT Lower Tester (ISO/IEC 9646), the PICC-emulatien part of
PCD-test-apparatus
N/A Not applicable
PPS(cid, dri, dsi) PPS request with CID = cid, DRI =drivand DSI = dsi
~PUPI Unmatched PUPI, transmitted instead of the specified PU
ent in the command or response definition
R(ACK [,CID = cid]),, ISO/IEC 14443-4 R(ACK) block with block number n. The
of the optional CID,symbol is as described in the I(c), bloc
R(NAK [,CIP = cid]),, ISO/IEC 14443-4"R(NAK) block with block number n. The
of the optionalCID symbol is as described in the I(c), bloc
RATS(cid, fdi) RATS command with CID = cid and FSDI value = fsdi
READY(I) READY state in cascade level I, I € {1, 2, 3}; e.g. READY(2)
cascade level 2
READY*(I) READY* state in cascade level |, I € {1, 2, 3}; e.g. READY*(
cascade level 2
REQB(N) REQB command with N as defined in ISO/IEC 14443-3:20
S(WTX)(W|TXM [,CID~="¢cid]) ISO/IEC 14443-4 S(WTX) block with parameter WTXM. T|
nition of the optional CID symbol is as described in the I(c
above
S(DESELEQT\[;€1D = cid]) ISO/IEC 14443-4 S(DESELECT) block. The definition of th
CID symbol is as described in the I(c),, block above
SAK(cascade) the SELECT(I) answer with the cascade bit (bit 3) set to (1)b
SAK(complete) the SELECT(I) answer with the cascade bit (bit 3) set to (0)b
SELECT(I) 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" UIDTX, 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
may also provide a specified set of commands.

TEST_COMMAND1(1) Default test command consisting of one unchained I-bloc
NOTE This command depends on the negotiated maximuin frame size
value of the PICC.

TEST_COMMAND1(n),n>1 Default test command consisting of n chained Eblocks (PCP chaining)

TEST_COM

TEST_COM

TEST_COM

TEST_COM

TEST_RESH

TEST_RESH

TEST_RESH

MAND1 (),

MAND3

MAND4

ONSE1(n)

ONSE2(n)

ONSE2(f)},

MAND2(n), n > 1

NOTE This command depends on the negetiated maximuin frame size
value of the PICC.

INF field of k'th I-block chain of TEST\COMMAND1(n)

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

Default test command which-expects a response consisting pfn chained
I-blocks

NOTE This command/depends on the negotiated maximuin frame size
value of the PCD.

Default test command consisting of one I-block which needs more
than FWT tinie for execution

Default test command which expects a response of one I-jlock in
conforimance 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 maximurp 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 maximurp frame size
value of the PCD.

TEST_RESPONSE3

TEST_RESPONSE4

TM-PDU

LSTART

UIDTX,

~UIDTX,

Response [-block to TEST_COMMAND3
NOTE This response is always assumed to be unchained.

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

UT_APDU

Vload
WUPB(N)

~X

ISO/IEC 10373-6:2025(en)

Upper Tester (ISO/IEC 9646), the master part of the PCD-test-appa-

ratus

Upper Tester Application Protocol Data Unit: a packet of data to be

sent by the PCD to the LT through the RF interface

DC voltage measured at connector CON3 of the Reference

PICC

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

Bit sequence consisting of the inverted bits of bit sequence X or any

other bit sequence different from X

Table 1 sho

BIt SUbSEquUence of it SEqUENCE X CONSISting of the bits be
position a and b included. If a > b then the sequence isremj

Bit at position n of bit sequence X. First bit is at pesition 1

Byte at position n of bit sequence X. First byte is at positig
(i.e.X[n] =X[[(n-1) x 8 + 1..n x 8]])

ws the mapping from UID to UIDTX.

Table 1 — Mapping from UID to UIDTX

tween
Dty

nl

Casd

ade level Single UID PICC DoubleUID PICC Triple UII

) PICC

U

IDTX, UIDO UID1 UID2 UID3 '88' WIDO UID1 UID2 '88"' UIDO Ul

D1 UID2

UIDTX,

UID3UID4 UID5 UID6 '88' UID3 Ul

D4 UID5

UIDTX,

UID6 UID7 U

D8 UID9

4 Defau

4.1 Test

Unless oth
(73°F+5°

4.2 Pre-

No environ

4.3 Setu
The followi

It items applicable to the test niethods

environment

erwise specified, testing shall take place in an environment of temperature 23
F) and of relative humidity:25 % to 75 %.

ronditioning
mental pre-conditioning of PICCs or PCDs is required by the test methods in this docu

p tolerances

ngahsolute tolerances shall be used when adjusting the Test PCD assembly modulation

°C £ 3 °C

ment.

waveform:

a) fortim
1y
2)
3)

b)

d)

£0,
*0,

NS (11, 13 U5, Lo Lp Lo

+1/f_ for a PCD to PICC bit rate of f./128;

5/f. for a PCD to PICC bit rate of f./64;
3/f. for PCD to PICC bit rates higher than f./64;

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

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

Resistors and capacitors should have negligible inductance.

4.5 Measurement uncertainty

The measupement uncertainty for each quantity determined by these test methods shall’be sfated in the
test report

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

4.6 DUT|position

Unless othqrwise specified, the PICC and Reference PICC antennas shall\be centered on the sense|coil a of the
Test PCD agsembly.

4.7 Test|conditions for PCD

Unless othgrwise specified, the test conditions defined in-Table 2 shall be applied.

Table 2 — Testceonditions for PCD

Confditions Values
Type Type A and Type B
Test positiops Position 0: See Table 3
Position Z, ;. See Table 3
Reference PICCs Reference.PICC 1, Reference PICC 2 and Reference PICC 3

In accordance with the support of optional PICC classes as declared by the PAD manufac-
tuperin Table 3:

a) ) 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 informption defined in Table 3 shall be provided by the PCD manufacturer.

© ISO/IEC 2025 - All rights reserved
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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.
Maximum fyramre-size Suppor ted Maximmrframe-stzetrt cucptiuu. Bytes
PCD to PIC( frame with error Frame with error correction from PCD to PICC.
correction Jupported
PICC to PCDframe with error Frame with error correction from PICC to PCD.
correction qupported
Internal oufjput buffer size Maximum size of the command UT_APDU. Bytes
Internal ingut buffer size Maximum size of the response UT_APDU. Bytes

Type A colli

Kion resolution

Collision resolution for Type A supported:

Polling in of
quiring 5 m

der to detect PICCs re-
5

PCD commits to periodically present an,unmodulated RF field
of atleast 5,1 ms duration prior to both”Type A and Type B
request commands.

a 7 axis sH
to the axis a

all be perpendicular to the PCD surface through Position 0. If the’PCD surface is not flat, Z axis sha
ong which PICCs would habitually be held to the PCD and shall be coherent with PCD ergonomics; if

I correspond
not, the test

laboratory mlay choose to redefine it (directionally).
Unless othprwise specified, the values defined in Table 4 shall be used to adjust PCD-tesf-apparatus
parametersg.
Table 4 — Values of the PCD-test-apparatus parameters unless otherwise specifi¢d
Parameter Value Appliesjto
PCD to PICJand PICC to PCD bit rates f./128 Type A and Type B
Load modulation amplitude More than 20 mV at H,;, Type A and Type ]13
Reference PICCs resonance frequency 16,5 MHz Type A and Type EI%
J1 setting position ‘@’ Type A and Type ]1!
]2 setting position ‘@’ Type A and Type EI!
Reference PICCs position Position Z Type A and Type B
Start Of Frahe (SOF ytiming 10 etu “0” followed by 2 etu “1” Type B
End Of Frarje (EOF)*iming 10 etu “0” Type B
Extra Guard Time(EGT) timing 0 etu Type B
TRO for ATGB=md-DESEEEET 20071 FypeB
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:

© ISO/IEC 2025 - All rights reserved
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Table 5 — Test conditions for PICC

Conditions

Values

Field strength?

For PICC Class 1:
For PICC Class 2 and Class 3:
For PICC Class 4:
For PICC Class 5:
For PICC Class 6:

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
2,5A/m,4,5A/m,8 A/mand 14 A/m
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.

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

Iable o — FILU manuiacturer iniormation

Parameter Description Unit
Location of the external rectangle/ Drawing with dimensions of PICC outside shape and the
circle of thelclaimed PICC class? position of the external rectangle/circle of the claimed/PICC
class.
PICC class (¢ptional)? Claimed PICC class.
Resonance frequency range Minimum and maximum resonance frequency. MHz
(optional)
Communication signal interface Supported communication signal intérface(s):
a) TypeA
b) TypeB
c¢) TypeAand Type B
Temperatuije range Minimum and maximilin operating temperature. °C
PCD to PIC(J supported bit rates List of supported @ptional PCD to PICC bit rates.
PICC to PCDysupported bit rates List of supported optional PICC to PCD bit rates.
Same bit rate for both directions Indicationif'only same bit rate from PCD to PICC and from
PICC to PCD'is supported.
Random or fixed UID (Type A) Indieation whether the UID (Type A) or PUPI (Type B) is
or PUPI (Type B) random or fixed.
AFIvalues ([Type B) List of AFI values (except ‘00’) the PICC matches.
Maximum ffame size supported Maximum frame size in reception. Bytes
PCD to PIC{ frame with error Frame with error correction from PCD to PICC.
correction Jupported
PICC to PCD| frame with error Frame with error correction from PICC to PCD.
correction Jupported
TEST_COMNAND_SEQUENCE1 See 0.2.1
TEST_COMMANDI See 0.2.1
TEST_COMMAND? See Q2.1
TEST_COMMAND3 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
Parameters applicable for a PCD to PICC bit rate of f_/128
PCD field envelope during 60 % of ¢, 0,5 % Type A
t 40/f, Tyge A
t, 7/f. O Tyge A
ts 12/f. G TygeA
by 6/, 2B Typea
Overshoot 0 (-\03\ Type A and Type B
Modulation|index m 12 % . N~ Type B
Rise time ¢t {fall time ¢; 12/f, ‘Q}) Tyﬂ)e B
Parameterp applicable for a PCD to PICC bit rate of f./64 m\\v
a 0,1 ) \%v TyHne A
t 18/f. S Tyge A
ts 15/f. ~ Tyge A
t 9. Y Tyje A
Overshoot 0 &\§\ Type A apd Type B
Modulation|index m 12% & N Type B
Rise time ¢ fall time ¢; 10/f. ;\\\.‘ Tyﬂ;e B
Parameterp applicable for a PCD to PICC bit rq{g\)\? f./32
a ‘.Qﬁ“ Type A
t \L\ré/fc Ty;#e A
ts [k Tyge A
te L 8/f. Type A
Overshoot r\@ 0 Type A apd Type B
Modulation|index m ) 12 % Tyge B
Rise time ¢,ffall time thQ" 8/f. Tyﬂ;e B
Parameterp applicqbié'f(‘)r a PCD to PICC bit rate of /16
a ~ 04 Type A
ty & 5/f, Tyjpe A
ts — 4. Fype A
te 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

Parameter

s applicable for a PCD to PICC bit rate of f_/4

© ISO/IEC 2025 - All rights reserved
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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/f. 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
Rise time ¢, fall time ¢; 3/f. Type A and Type B
Parameters applicable for a PCD to PICC bit rate of 3f./4 and 3f_/2
PR 56° Type A.anpd Type B
ISIy 0 Type A'apnd Type B
ISI, 1 Type A apd Type B
Phase noise| 0,03 Type A apd Type B
Parameterp applicable for a PCD to PICC bit rate of f, and 2f,
PR 60° Type A apd Type B
ISI4 0 Type A apd Type B
ISI, 1 Type A apd Type B
Phase noise| 0,0125 Type A apd Type B

5 Appai
paramets

5.1 Over

This clause
according t

ratus and circuits for test of ISO/IEC 1444.3-1 and ISO/IEC 14443-2
TS
view

defines the test apparatus and test\circuits for verifying the operation of a PIC
p ISO/IEC 14443-1 and ISO/IEC 14443-2. The test apparatus includes the following:

C or a PCD

a) measufement instruments (see 5.2);

b) calibration coils (see 5.3);

c¢) Test P(D assemblies (see 54);

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

e) PICC trpnsmission test setup (see 5.6);

f) EMD tgst setup(see 5.7).

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 an

d 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-1 type defined in
ISO/IEC 7810 containing a single turn coil concentric with the card outline (see Figure 1).

1 5 2
s N\ CO I

e [

%
- AN J

Key
1  calibratjon coil 1 (ISO/IEC 7810 ID-1 outline)
2 calibratjion coil 2 (ISO/IEC 7810 ID-1 outline)
3  coil 72 ¥ 42,1 turn

4 coil 46 ¥ 24,1 turn

5

connections

NOTE frawings are not to scale.
Figure 1 — Calibration coils 1 and 2

5.3.3 Thickness andumaterial of the calibration coil card

The thickngss of the-calibration coil card shall be less than that of an ID-1 card. It shall be cons{ructed of a
suitable inqulating 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)].

© ISO/IEC 2025 - All rights reserved
11


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

ISO/IEC 10373-6:2025(en)

The outer size of the calibration coil 2 shall be 46 mm x 24 mm with corner radius 2 mm.

NOTE3 T

NOTE 4

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

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.

Ahigh impedance oscilloscope probe with an input admittance equivalent to a parallel capacitance €}, < 14 pF
and a parallel resistance R, > 9 k(1 at 13,56 MHz shall be used to measure the (open circuit) voltage induced

in the coil.

The high in
or coaxial g

5.4 Test

5.4.1 Ge)
Two Test P
a) TestP

conformance with a PICC class;

b) Test P(

Each Test 1
impedance

by Figure 2|

1pedance oscilloscope probe ground connection should be as short as possible;less t
onnection.

PCD assemblies

neral
D assemblies are defined:

[D assembly 1 for PICCs of “Class 17, “Class 2” and “Class 3” and for PICCs which d

D assembly 2 for PICCs of “Class 4”, “Class 5” and{'Class 6”.

PCD assembly shall consist of a circular Test'PCD antenna directly connected to t
matching network and two parallel sense coils, sense coil a and sense coil b, as shown

The purpos
to the ante
producing 3

WARNING
of compon
the manuf;

The sense
10 Q poten
or any mag

e of the impedance matching netwofk is to adapt the signal generator output impedang
hna impedance. The linear low distortion variable output 50 ) power driver shall bg
i resulting field strength and Type A and Type B modulations suitable for all applicabl

— The Test PCD assembly definition does not include any measures to avoid o
ents which may occur during certain tests. Heat dissipation aspects must be con
hcturer.

oils shall be cannécted such that the signal from one coil is in opposite phase to the
fiometer P1l.serves to fine adjust the balance point when the sense coils are not loade
hetically coupled circuit. The capacitive load of the probe including its parasitic capac

be less tha

The capacitarice’of the connections and of the oscilloscope probe should be kept to a mi
reproducibllity.

14 pF.

han 20 mm

b not claim

he suitable
in principle

e(Z=509)
e capable of
b tests.

verheating
sidered by

other. The
d by a PICC
itance shall

nimum for

In order to avoid any unintended misalignment in case of an unsymmetrical set-up the tuning range of the
potentiometer P1 is only 10 Q. If the set-up cannot be compensated by the 10 ) 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.

© ISO/IEC 2025 - All rights reserved
12


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

ISO/IEC 10373-6:2025(en)

/

240 Q)
+1%

P1
10 Q

240 Q

X

1

3
Key
1 sense c
2 sense c
3
4 identicd
5 probec

5.4.2 Tes
The Test P(

N

/

2

e

F 1%

ila
ilb

test PCI) antenna

1 length twisted pairs or coaxial cables of less'than 100 mm

bnnected to oscilloscope

t PCD antennas

D antenna 1 for-Test PCD assembly 1 shall have a diameter of 150 mm and include the

matching network 1.

The Test P(
matching

Each Test

D antenna?2 for Test PCD assembly 2 shall have a diameter of 100 mm and include the
twork2:

t

Figure 2 — Test PCD assembly (principle)

Dsantenna construction and each impedance network circuitry is defined in Annex glg

impedance

impedance

The matching of each Test PCD antenna should be accomplished by using an impedance analyser or a
network analyser or an LCR meter.

Unless otherwise specified, the impedance matching networks or their components values may be modified
as long as not having negative impact on the test parameters and coverage.

5.4.3 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.

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) the Reilerence PICC;

b) the Act
5.5.2 Ref
5.5.21 G
A Referenc
a) genera
b) transmi
c) beimn

in its operating volume.

5.5.22 D

The Refere
ISO/IEC 78
PICC functi
no interferg

ive Reference PICC.
ference PICC

eneral
e PICC is defined to test the ability of a PCD to
e a field strength of at least H,;,, and not exceeding H, ;

it a modulated signal to a PICC; and

une against EMD signals from the PICC

imensions of the Reference PICC

hce PICC shall consist of an area containing the coils which has the height and widt}
10 for ID-1 type. An area extetrnal to this, containing the circuitry which emulates tl
bns, shall be appended in such a way as to allow insertion into the test set-ups and so
brice to the tests. The dimensions shall be as shown in Figure 4.

172

\

/

R

| defined in
e required
as to cause

Dimensions i millimetres

Key

1

2 location
3 location

\_

outline ISO/IEC 7810 ID-1

of coils
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.

J1
a [ R4
b] ¢ dT
CMF3 CON3
. | CON4 .
(Pick up CMF4 77 R1 Rﬁ Rsﬁj G A
coil) [ ] 1
' R6
Q2 :| CMF2 CON2
: E \—_LJ\J\J\J_
R9 R7
D1IA D2y M@
L1 R3 =
(Main g c1 —Z c2 —Z =
coil) 7 7
CMF1 CON1
D3V | D4& C3== Dz [(Qla|Qlb RS[ |
: Bl o @
ag °b
2 m 7
Figure 5 — Reference PICC circuit diagram
NOTE Plosition "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 - 5( pFP
L2 As defined in D.1 Cc2 3 pF - 10 pFb
R1 1,8k C3 27 ph
R2 0kQ-2kna C4 1 nF|
R3 220 Q D1, D2, D3, D4 BAR43S or equivalent®
R4 51 kQ Dz BZX84, 15 V or ¢quivalent¢
RS 510 Q1a,Q1b BCV61A or equivalent
RO oUU KL |94 B3>65 Or eq uivalent
CMF1, CMF2, ACM3225-102-2P or equiv-
R7 110k CMF3, CMF4 alent
CON1, CONZ,
R8 51Q CON3, CON4 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.

Position "a

Position "b

5.5.2.4 Reference PICC resonance frequency tuning

The Refere

a) Setjun

b) Connec
imped3

c¢) Locate
coils (c

d) Drivet

e) Adjust

f) Adjust

g) Repeat

h)

i) Placet
"b" ang
be veri

j)  Repeat

Instead of

produce V;

the calibrat

of ]2 shall be used for testing bit rates of f./128, f./64, f./32 and f_/16.

Calibrz];ce the Test PCD assembly to produce the H,;, operating condition on the calibration g

' of ]2 shall be used for testing bit rates of f./8, f./4 and f_/2.

ice PICC resonance frequency shall be calibrated with the following procédure.

per J1 to position "a".

t the calibration coil directly to a signal generator and the Reference PICC CON
nce voltmeter. Connect all the other connectors to the same equipment as used for th

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

he calibration coil with a sine wave set to the desifed resonance frequency.
the Reference PICC capacitors C1 and C2 to getimaximum DC voltage at CON3.
the signal generator drive level to obtain aPC voltage at CON3 of V.4 as defined in T§

steps e) and f) until the maximum voltage after step e) is V4.

e Reference PICC into the DU position on the Test PCD assembly. Switch the jumper]1
adjust R2 to obtain a DC.voltage of V},,q measured at CON3. The operating field con|
fied by monitoring the veltage on the calibration coil and adjusted if necessary.

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

ad at CON3)while reaching the maximum resistive part of the measured complex in
ion coils

B to a high
e tests.

of the two

hble 12.

oil.

to position
dition shall

h signal generator, a vector network analyser may be used if sufficient power is provided to

pedance of
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1 /
4—
7 ~
3
Key
1 main coil (bottom side)
2 plck up cail (fnp cidn)
3 calibratipn coil (top side)
4 referencg PICC circuitry
5 CON3
6 to voltmeter
7  tosignallgenerator
d distancel|(see procedure above)
NOTE Orawing 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 Active Reference PICC is defined to test the ability of a PCD to receive a load modulation sign
PICC in its ¢perating volume.
5.5.3.2 Dimensions of the Active Reference PICC
See 5.5.2.2
5.5.3.3 Alctive Reference PIEC construction
The Active Reference PICCs-coils layouts shall be as defined in D.2. If connectors are used betwe
and the cirguitry, thoséiconnectors shall have minimal, if any, effect on the RF measurements.
The Active|Referenice PICC shall have a circuit diagram as defined in Figure 7 and componer
defined in Table 9 Input and output connectors are described in Table 10.

al from the

en the coils

t values as
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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 r1 R2 7] 8
= Hﬁ PaNES VA
C1 C11 |C12
R
0z —— Ll
R12 R13
] .
R7 | CONfL
o NGF
L2 (m4in coil) ) 9
_LT<7'12V R8 =
C13|C14
CON5
R14
Q4' \| | | ] = = =
= ‘/i (M) | |
Q5 Q6
R3 R4
_I_T;7 12V L4 (pick up coil) e CONK
C15[C16 1
Figure 7 — Active Reference PICC circuit diagram
The resistor R14 shiould 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

Connector Input/Output Description
CON1 Inout Generation ol the Active Reference PICC transmission and unmogdullated state
P US (loading effect).
CON3 Output Image of the field received when the Active Reference PICCdoes ndt transmit
(DC voltage).
CON4 Output PCD carrier extraction.
CON5 Output Image of the field transmitted by the Active Reference PICC.
The Active Reference PICC received DC voltage shall be measured at CON3 using a high impedance voltmeter

and the con

High imped
5.6 PICC

5.6.1 Gel
The PICC tn

a)
PCD te

b)
9

the Tes

phase §

The signal
measurems
resolution.

a signall generator with low phase noise, whigh'is used to generate an RF carrier field and to

a signall amplitude analysing devi¢e made of a signal acquiring device (e.g. an oscilloscope) 3

nection wires should be twisted or coaxial.

ance oscilloscope probes shall be used to pick up the signals-at CON4 and CONS5.
transmission test setup

neral description

Ansmission test setup contains:

bt commands sent to the DUT;

t PCD assembly;

tability analysis tool defined in Annex M.

amplitude analy$ing device shall be able to carry out instantaneous phase v
nts with fixed-frequency, high dynamic range, low measurement uncertainty ang
See 5.2 for minimum requirements on the amplitude analysing device.

5.6.2 Ph

5.6.2.1

se stability precondition test

rpose

synthesize

nd the PCD

ersus time
| high time

In order to guarantee an RF field with high frequency stability, a phase stability test shall be performed and
passed successfully by the PICC transmission test setup. The aim of this precondition test is to verify 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

in 5.6.2.2.

NOTE
as well as co

mponent 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 V4 at CON3. Alternatively, jumper |1 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 cases the
operating field condition shall he verified hy monitoring the vn]fngp in the calibration coil and adjusting
if necegsary.

d) Recordthe non-modulated RF carrier signal of the pick up coil for a time period of at léast 23 ms.

e) Compute the maximum phase drift from the instantaneous phase using the PCD, phase stabiljity analysis
tool defined in Annex M. Check if the maximum phase drift of the instantaneous phase is alwjays smaller
than tHe value specified in 5.6.2.1.

5.6.2.3 Testreport

The test report shall contain the maximum phase drift of the PICC transmission test setup and shall state

whether the requirements have been fulfilled.

5.7 EMD|test setup

5.7.1 General description

The EMD tgst setup contains the following:

a) asignal generator with low phase noise, which is used to synthesize both an EMD test pattern and PCD
test cojmmands sent to the DUT;

b) the Tegt PCD assembly;

c) asignal amplitude analysing device:

1) either a signal acquiring'device (e.g. oscilloscope) and appropriate computation softwarg;
2) orpspectrum analyser (see additional constraints in 5.7.2).

The signal amplitude‘analysing device shall be able to carry out power versus time measurementp with fixed

frequency, fixed bandwidth, high dynamic range, low measurement uncertainty and high time rgsolution.

The PICC EMDtests may be performed using the RF output signal of a commercial PCD. The PCD EMD test

may use a RICC emulatorto 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

Noise floor precondition test

5.7.3.1 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 aim of this precondition test is to verify that
the test apparatus used for EMD level measurement satisfies a minimum noise requirement.

The noise floor test is pnccpd if the noise standard deviation is at least three times smaller than the EMD

The noise §
Fourier tra

NOTE T
second or w

5.7.3.2 P

Perform th

-, when measured as described in 5.7.3.2.

tandard deviation is determined by calculating the root-mean-square value ofthe re
hsformation, as described in 5.7.2.

his noise floor can be obtained either with a 14-bit digitizer at a sampling rate.of 100 million
th an 8-bit digital oscilloscope at sampling rate of 1 000 million samples pet second.

rocedure

p following steps to assess the noise floor at least at H ,;, and-H ..

e Reference PICC 1 to 13,56 MHz.

h as measured by the calibration coil.

he Reference PICC 1 into the DUT position ‘on the Test PCD assembly, set jumper J1

"b" and adjust R2 to obtain a voltage of V) ,4,a€0N3. Alternatively, jumper J1 may be set

the applied voltage on CON2 is adjusted to obtain a voltage of V;,,4 at CON3. In bot
ng field condition shall be verified by monitoring the voltage in the calibration coil a
sary.

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

Compuge the noise standard deviations at f. + f; and f_ - f; using suitable computer softwarg

one givlen in Annex |. Checkif these noise standard deviations are three times smaller than |

a) Tune th
b) Adjust
strengf
c¢) Placet
"c" and
operat
if nece;
d) Record
e)
5.7.3.3
The test r

st report

ort shallstate the noise standard deviations at f. + f; and f,. - f; and shall state

requiremeinpts havebeen fulfilled.

sults of the

samples per

the RF power delivered by the signal generator{to the Test PCD antenna to the required field

to position
to position
h cases the
hd adjusted

, as e.g. the
&, picc:

rhether the

6 TestgfISO/IEC 14443-1 parameters

6.1 PCD test for alternating magnetic fields

6.1.1 Purpose

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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6.1.2 Procedure

Apply the following procedure with each Reference PICC:

a)
b)

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

ISO/IEC 14443-1:2018, 4.4 on the calibration coil.

9

Calibrate the Test PCD assembly (see Table 11) to produce the average field value specified in

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

necessary. The R2 value should be between R2

min and R2_ . as defined in Table 11.

d) Search

surface
WARN
positio
This pa
for eac

WARN
when t

If exced
in field

6.1.3 Tes

The test rd
PASS only i
Reference

6.2 PICC

for the maximum DC voltage at CON3 by moving and rotating the Reference PIGC
, starting from Position 0 as defined in Table 3. The DC voltage at CON3 shall not-exce

NG — The maximum is usually not obtained in Position 0 as defined in Table"3 but]
h where the PICC main coil conductors (traces) maximally overlap the PCD/antenna

sition with the maximum DC voltage at CON3 could be out of the PCD operating volum
n PICC class in ISO/IEC 14443-2.

NG — If the PCD field is not continuously emitted, the DC voltage measurement sh
he PCD field is present.

ded, use the same conversion factor to measure the maximiam and average DC voltage
strength to check the maximum and the average field valies specified in ISO/IEC 14443

Table 11 — R2 value for alternating’'magnetic field test

Reference PICC
1

R2min
56 Q
97 Q
100 &
84 10)
76 Q
88 ()

Rzmax
68 Q
1190
1220
102 Q
92 Q
108 O

Test PCD assembly
Test PCD assembly 1
Test PCD assembly 1
Test PCD assembly 1
Test PCD assembly 2
Test PCD assembly 2
Test PCD assembly 2

U W|N

t report

port shall give.the DC voltage measured at CON3 for each Reference PICC. The tdg
the PCD meets the requirements given by the last two steps of the procedure in 6.}
ICC, othetwise the test result is FAIL.

test for alternating magnetic fields

on the PCD
ed 3 V.

rather in a
ronductors.
b as defined

all be done

hnd convert
11:2018, 4.4.

st result is
.2 for each

6.2.1 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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6.2.3 Procedure

ure is as follows.

In accordance 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.

the required field strength if necessary.

min, remove the PICC from the DUT position for at least 5 s.

Place the DUT in the DUT position and readjust immediately the RF drive into the Test PCD antenna to

In accordance with the PICC class, adjust the RF power delivered by the signal generator to the Test PCD

The proced
a)
b)
c) After5
d)
antenn
the cal
e) Placet
the re
f) Apply
1) 55
2) 25
g)
h) Check
PICC tr
6.2.4 Teq
The test rej
6.3 PXD
PCD and PI
a) whent
b) whent
In automat
7 Testd
7.1 PCD

u
lr 5 min an ASK 100 % modulation to this field with the following duty,eycle:

Wait fogr 30 sat 0 A/m (rms).

A to a field strength of the maximum level specified in I[SO/IEC 14443-1:2018, 4.4 as q
bration coil.

he DUT in the DUT position and readjust immediately the RF drive into the(Fest PCD
ired field strength if necessary.

at 0 A/m (rms);
s at the maximum level specified in I[SO/IEC 14443-1:2018, 44,\in accordance with thg

hat the PICC operates as intended. This check shoiild be done at least by successfull
ansmission test defined in 7.2.1.

treport

port shall state whether or not the PICC*eperates as intended.

tests

CC tests shall be applied as follows:

he PXD is in PCD Mode, tests defined in 6.1 shall be applied;
he PXD is in PICC Mode, tests defined in 6.2 shall be applied.

¢ mode alternation, the PXD may be forced into the required mode.

fISO/IEC 1444 3-2 parameters

easured by

antenna to

PICC class.

y executing

tests

All the PCD tests described below will be done in the operating volumes as defined by the PCD manufacturer
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 pa

NOTE 2

rameters and Test PCD assembly as defined in Table 12.

document, is no longer present.

NOTE 3
present.
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Table 12 — PICC classes parameters

SLCS(; Rei;ffceg ce ” HE;‘ test — — Hmax 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 1030 Q 1260 Q 112 Q 138 Q Test PCD assembly 1

3 3 4,5V 10800 | 1320Q 117 Q 143 Q 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 700 Q 900 Q 117 Q 143 Q Test PCD assembly 2
a2  The PCD should be tested with a V4 of 6 V for Reference PICC 1 to ensure interoperability with PICCs conformant with the
Voaq Fequirement referenced in ISO/TEC 10373-6:2020, where Class T defines RZ; as 870 {L and RZ _, as I 070 {] for Test PCD
assembly 1.
7.1.1 PCD field strength
7.1.1.1 Purpose
This test measures the field strength produced by a PCD in its operating volunre, The maximum and minimum

field strength values to be used with each Reference PICC are given in ISOAEC 14443-2:2020, Talle 1.

NOTE1 The test takes account of PICC loading of the PCD.

7.1.1.2 Procedure

7.1.1.2.1 |Procedure for H_, test

a) Tune the Reference PICC to 19 MHz as described in'5:5.2.4 steps a) to g).

b) Calibrgte the Test PCD assembly to produce the-H, ., operating condition on the calibration ¢oil.

c) Place the Reference PICC into the DUT position on the Test PCD assembly. Switch the jymper J1 to
position "b" and adjust R2 to obtain a BC voltage of 3 V measured at CON3. Alternatively, jumper J1 may
be set fo position "c" and the applied voltage on CON2 is adjusted to obtain a DC voltage of 3 V at CON3.
In botH cases, the operating field condition shall be verified by monitoring the voltage on the|calibration
coil angl adjusted if necessary.

The RZvalue should be between R2 ; and R2 .. as defined in H ., test columns in Table 12} Check this
range gt least once beferetusing the alternative method.

d) Position the Reference PICC within the defined operating volume of the IUT. The DC voltage at CON3
shall npt exceed-3.V. If the PCD field is not continuously emitted, the DC voltage measurement shall be
done when the:PCD field is present.

7.1.1.2.2 |Procedure for H, . test

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

b) Place the Reference PICC into the DUT position on the Test PCD assembly producing the H,;,, operating

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

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

min and Rzmax

Check this range at least once before using the alternative method.
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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)
D

2) ste

ins

For Reference PICC 1 repeat:

p c), where the DC voltage at CON3 shall exceed 5,3 V [corresponding to H,;,
tead of V| 4 as defined in Table 12.

7.1.1.3 Testreport

step b) with a DC voltage V),,4 of 6 V measured at CON3 instead of V4 as defined in Table 12; and
- 0,2 A/m (rms)],

The test report-shattconfirnthe-opers TE—VO rteh-the-BE-vottagemeas N3 for R2 or
variable lo4d resistor ad]usted to H,ipn and H . field strength fulfllls the requlrements deflned in step d) of
7.1.1.2.1 anfl 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 test is|used to determine the index of modulation of the PCD field as ¥yell as the rise and fall times and

the overshd

ot values as defined in ISO/IEC 14443-2 for all supported PGD\to PICC bit rates.

7.1.2.2 Procedure

a) Positiop the calibration coil at an arbitrary position inthe defined operating volume and [display the
inducefl coil voltage on a suitable oscilloscope. Detépniine the modulation index m and waveform
characteristics using the analysis tool defined in Annex E.

b) Tune the Reference PICC to 16,5 MHz as describéd in 5.5.2.4 steps a) to g) and switch the jimper J1 to
positioh "c".

c) Switch|the jumper ]2 to position "a" or te.position "b" according to the tested PCD to PICC bit rate and
place the Reference PICC at a particular position in the PCD operating volume.

d) Apply 4nd adjust a DC voltage at CON2 to obtain a DC voltage at CON3 of V4 as defined in Table 12. If a
DC volfage of V.4 cannot be pedched at the selected position, the maximum achievable volfage should
be usedl for the test.

e) If the ynmodulated voltage on CON4, measured with a suitable oscilloscope (requirementg see 5.2) is
below [l V (peak-to-peak), use an alternative pick up coil to determine the waveform chdracteristic.
This alfernative piekiup coil should have a “figure 8” shape with 15 mm radius positioned fafthest away
from the RefereneePICC to minimize coupling and as close as possible to the PCD antenna tp maximize
induceg voltage:

f) Deternmpine the modulation index m and waveform characteristic from the voltage at CON4 or at the
alternriawpielﬁbp%ﬁmg—theanaiysw—eeekleﬁmed—m—ﬂﬂﬂeﬂ.—

g) Repeat steps c) to f) for various positions within the operating volume and all supported PCD 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 T bt lJlULCdulC

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

b) Place the Reference PICC 1 at an arbitrary position in the PCD operating volume, set jimper J1f to position
"b" and adjust R2 to obtain a voltage of V.4 (see Table 12) at CON3. Alternativelyjumper J1f may be set
to posifion "c" and the applied voltage on CON2 is adjusted to obtain a voltage’of V;,,4 at CONS.

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

d) Compulfe the maximum phase drift from the instantaneous phase using'the PCD phase stabillity analysis
tool defined in Annex M. Check if the maximum phase drift of the'in'stantaneous phase is spnaller than
the limjit specified in ISO/IEC 14443-2:2020, 8.2.5.2.

7.1.3.3 Testreport
The test report shall contain the maximum phase drift ofthe PCD.

The used tgst 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

rpose

This test if used to verify that a PGD:correctly detects the load modulation of a PICC which donforms to

ISO/IEC 14443-2 for PICC to PCD bitrates of f./128, f./64, f./32 and f./16, if supported.

In order to|limit the testing/time, only the highest PICC to PCD bit rate corresponding to every supported

subcarrier [, shall be tested.

7.1.4.2 eneral description

For the load modulation reception test the Active Reference PICC uses the principle of active load modulation
to modify thedfield generated by the PCD.

The active load modulation signal of the Active Reference PICC shall be strictly synchronous to the PCD
generated field. The pick up coil voltage on CON4, an alternative pick up coil [see 7.1.4.2, step €)], 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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recondition test

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

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

b) Calibrate the Test PCD assembly to produce any field strength operating condition in the range of
[H in» Hpaxl 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 verified
by monitaring the vn]rngp on the calibration coil and qd}'ncrpd if necessary Note the Active Reference
PICC CON3 DC voltage corresponding to the field condition.

d) Send ajcommand with the Test PCD assembly.

e) The Active Reference PICC shall respond strictly synchronously, i.e., with a theoreétical 7 | ;yer of 0°
and a ¢onstant &y y;r between multiple responses. The Active Reference PICC shall resgond with a
256 byfe frame at a PICC to PCD bit rate of f./128.

f) Display the whole Active Reference PICC response of both, calibratien-coil and load modylation test
circuit| including at least 200 carrier periods before the first and\20 carrier periods after the last
modulgtion of the Active Reference PICC on the signal acquiring-device and store the sampled data of
Calibrajion coil and load modulation test circuit in separate files\fer analysis by the PICC amplitude and
phase dlrift analysis tool defined in Annex N.

g) Repeat]steps d) to f) 24 times.

The precondition test is PASS when the Active Reference-PICC response &y |yrgr iS less than|+3° and its

2\ M, 1Nt M3dximum variation is less than +3° over 24 responses.

7.1.4.4 Test conditions

7.1.4.4.1 |General

This test shall be done at ambient, minimum and maximum temperatures. If minimum and maximum

temperatures are not provided in(P¢D test conditions, load modulation reception test shall be| performed

only at ambient temperature.

Figure 8 to|Figure 13 illustrate the test conditions which are specific for the communication signjal interface

and PICC tq PCD bit rate.

a) The top plot showsthe Active Reference PICC carrier signal:

1) Active Reference PICC carrier transmission, equivalent to state MS1, is shown as a black cqloured bar;
2) inverse Active Reference PICC carrier transmission, equivalent to state MS2, is shown as grey
coloured bar; and
3) no Active Reference PICC carrier transmission, equivalent to state US, is shown in white colour.
b) 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 T
1etu letu . 1etu 1etu
) I oA A A A O

[l LI i

Key
Y, amplityde * Pimnir
Y, phase (flegree) b Giv, it ~ 1802,

gLM, INIT ¥, gLM, 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 /128

b) Phase fIrift condition A2: Constant phase interstate drift of -&} \ |ygg, pcp Over the complete Active
Reference PICC response, active load modulation transmission during state MS1 and pctive load
modulgtion transmission with the inversephase of MS1 during state MS2. For an example sge Figure 9.

1
T letu Letu . 1etu 1etu
2
b| e ApEREENENRNENEN] ”I”I”
o d

Key
Y, amplitude A Pym, i + 180°.
Y, phase (degree) b DM INIT,

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 &}y |yrgg pcp during sequence D and E

Key
Yy
Yz

d)

Key
Yy
Y,

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 I

1letu 1etu 1etu ) letu

TIT TINTITEE T T

amplitude & Oim Nt %FiM, INTER, peD.
phase (flegree) b D1, .

Figurg 10 — Example of phase drift condition A3:for Type A at PICC to PCD bit rate of j

Phase fIrift condition A4: Constant interstatephase drift of -#; \yTgr, pcp during sequen
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 transmissi
inyerse phase of MS1 during stateMS2.

/128

ce D and E

on with the

2) Ifgequence D directly follows.seéquence E, the constant interstate phase drift shall be -y |yTER PCD

over both sequences.

Y1
1etu 1etu . 1etu . 1etu
t
Y2
a - N
N NS t
T T \'\
b - EEEENEEEEERE
N E : ~
<N | H ~
~N g
amplitude BN
phase (degree) ®  Gim Nt~ Dim, 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
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 12.

b)

amplitu
phase (

]

Phase

Y1 A 1etu | 1etu 1etu | 1etu
(9
t
Y2
_ N c
. — c e L AP
t
l ¢ | ‘ ‘ d
. —
de A O
Hegree) b Gim it - 180°

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

‘igure 12 — Example of phase drift condition B1 at PICC to PCD a bit rate of f_/64

irift condition B2: Constant interstate phase drift of -&} \ |yrgr pcp OVer the comy

Reference PICC sesponse, active load modulation transmission during state MS1 and

moduls

tion transmission with the inverse phase of MS1 during state MS2. For an example se

e

lete Active
active load

e Figure 13.
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Y14 1etu | 1etu

1etu |

1letu

Y2

Key
Y, amplity
Y, phase(

All of these

This result
Active Refe

7.1.4.5 T

The PCD sh
The PCD sh

a) Placet

¥

de a
Hegree) b

rence PICC.

est procedure 1

b) Calibra

te the Test PCD asSembly to produce H,;,

HARRAN
m

gLM, INIT.

gLM, INIT ~ 180°.

gLM, INIT ~ gLM, INTER; PCD.

gLM, INIT ~ 180°

7 gLM, INTER, PCD.

igure 13 — Example of phase drift condition B2 at'PICC to PCD a bit rate of f_/64

5 in 96 tests per each combination of PICC to PCD bit rate, communication signal in

e Active Reference RICC in the DUT position of the Test PCD assembly.

in accordance with the Active Reference PI

-

ese phase drift conditions shall be tested at VLMAsmin: PCD and VIMA, max, pcp at 24 different ﬂLM' INIT I
steps o .

kerface and

all operate under the conditions defined in 7.1.6.4 after the selection of that PICC to HCD bit rate.
all correctly react to a neceived PICC response at the selected PICC to PCD bit rate.

CC class.

¢) Adjustfthe load of’the Active Reference PICC to the equivalent load defined for the Referencg PICC (with

Vioaq DF voltagé at'Reference PICC CON3 as defined in Table 12 as setup at H, ;) having the sa
class by applying a constant carrier signal to connector CON1, adjusting first its phase
achievg destructlve 1nterference and then its amplltude The operatmg field condition shall

by mo

PICC CON3 DC Voltage correspondlng to the fleld condltlon

me antenna
in order to
be verified
p Reference

d) Adjustthe Active Reference PICC input signal at CON1 to get V} o 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.

e) Selectan applicable phase drift condition defined in 7.1.6.4.

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

h) The PCD shall correctly detect the Active Reference PICC response.

i) Repeat step h) at least for all mandatory 4 |7 values defined in 7.1.6.4.

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

k) Repeat steps a) and d) to j) for the highest PICC to PCD bit rate corresponding to every supported
subcarfier £,

1) Repeatfsteps a) and d) to k) at least for all mandatory PCD Vj,, values defined in 7.1.6.4.

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

Any tested| position where the load modulation reception test is FAIL, shall bé\ considered| out of the

operating olume.

7.1.4.6 Test procedure 2

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

b) Calibrgte the Test PCD assembly to produce H,;, in accordanceiwith the Active Reference PICC class.

¢) Minimize the load of the Active Reference PICC by applying no constant carrier signal tq connector
CON1. The operating field condition shall be verified by monitoring the voltage on the calipration coil
and adjusted if necessary. Note the Active Reference PICC CON3 DC voltage corresponding|to the field
conditipn.

d) Adjustfthe Active Reference PICC input signal at'CON1 to produce f, - f; and f_ + f; sidebands[amplitudes
of VLMA, min, pcp @ssociated with H;, and PICC class as specified in ISO/IEC 14443-2.

e) Select phase drift condition A1l or Bl(defined in 7.1.6.4, depending on the PICC communicgtion signal
interfafe and the PICC to PCD bit rate.

f) Produde a response and recotd,the initial phase &} |y;r using the PICC amplitude and jphase drift
analysis tool of Annex N.

g) Place the Active Reference PICC in a position in the PCD operating volume with the same figld strength
condition as setup in step c) by measuring CON3 DC voltage.

h) The PCD shall correctly detect the Active Reference PICC response.

i) Repeatjstep-hjatleast for all mandatory &, \; |yt values defined in 7.1.6.4.

j)  Withf [+f Sideband amplitude of PCD V, ,,, as adjusted in step d), repeat steps h) and i) for £ f; sideband
amplitude increased by 2,0 dB, 4,0 dB, 6,0 dB, 8,0 dB and 10,0 dB.

k) With f_ - f; sideband amplitude of PCD V;, 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.

1) Repeatsteps 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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7.1.4.7 Testreport

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
procedure 1 and Test procedure 2.

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

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

7151 P

urpose

This test if used to verify that a PCD correctly detects the load modulation of a PICC which-g
ISO/IEC 14443-2 for PICC to PCD bit rates of f./8, f./4 and f_/2, if supported.

ocedure

e Reference PICC to 13,56 MHz as described in 5.5.2.4 and switch thé’jumper J1 to
jumper ]2 to position "b".

e Reference PICC at a particular position in the PCD operating ¢olume.

ind adjust a DC voltage at CON2 to obtain a DC voltage at-cennector CON3 of V},4 as

7.1.5.2
a) Tunet
and thg
b) Placet
) Apply
Table 3.
d) Increas
10 of t}
e) Placet
f) Adjust

e the modulation signal amplitude at CON1 to produce responses until the PCD detg
em consecutively.

ne Reference PICC in the DUT position on the Test PCD assembly.

the Test PCD assembly to produce a field\strength H which gives the same voltage a

note thie corresponding field strength by reading the calibration coil voltage.

Measul

VL_MA, n
criterid

g)

h) Repeat]

fJ/4an
i) Repeat
Any positio

The test cg
12 MHz ang

e the Reference PICC load modulation amplitude V|, as described in 7.2.1 and comj
in, pcp associated with the notedfield strength. This measured V|, defines the PCD
n in order to compare with\Wyja min pcp to perform these test measurements.

steps b) to g) for various positions within the operating volume for PICC to PCD bit r
1 f./2, if supported.

steps a) to h) with.Reference PICC tuned to resonance frequency 15 MHz.
h in which thePCD sensitivity is above V| yja min pcp Shall be considered out of the operat

veragesmady be expanded by using additional resonance frequencies below 13,56 M
| 10 MHz.

The PCD se

sitivity should be below V, ,, ept0 ensure good reception of the load modulatid

onforms to

n.n

position “c

defined in

cts at least

k CON3 and

bare it with
sensitivity

ates of f./8,

ing volume.

Hz such as

n.

NOTE

A D
TIVIZY, 1Y, T O

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)
b)

)
d)

f)

g)
h)

Key
A
B
1

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

n_n

Switch the jumper ]2 to position "a" or to position "b" according to the tested PICC to PCD bit rate and
place the Reference PICC at a designated position in the PCD operating volume.

Apply ¢

Send t
one sir
sufficig

Immedjiately after this test pattern, applying no gap, send the appropriate” PICC answer

comma3
value fi

Increaq
Thism

Place t

Adjust

nd adjust a DC voltage at CON2 to obtain a DC voltage at CON3 of V|, as defined i ¥

gle byte (01011101)b. The initial load modulation amplitude Vyp, of the test pattg
ntly low so that the PCD detects the PICC answer sent in step e).

nd with a PICC V|, measured as defined in 7.2.1, of a value higher, e.g. twice th
br the applied field strength H.

e Vgmp by adjusting the voltage at CON1 until the PCD doeSmno longer detect the answg
hy be determined by monitoring the next PCD commandfollowing the PICC answer; se

e Reference PICC into the DUT position on the Tegt\PCD assembly.

hble 12.

he test pattern as shown in Figure 14. The test pattern is a valid standard“framge including

rn shall be

to the PCD
P minimum

r correctly.
e Figure 14.

the Test PCD assembly to produce a field strength H which gives the same voltage at CON3 and
note thle corresponding field strength by reading the-calibration coil voltage.

basurement

Derivelthe current value of Vi on the Reference PICC by applying the power versus time mj{
as desdribed in 5.7.2.
Compaye this measured Vgyp value with Vg pcp.
Repeat]steps b) to j) for other designated positions within the operating volume.
Repeat]steps b) to k) for all suppérted PICC to PCD bit rates.
T
1 A
A L 1 >
A
3 4
» N
b k >

PCD

~

reference PICC

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
for all supported PICC to PCD bit rates.

7.2 PICCtests

7.2.1 PI(C transmission

7.2.1.1 Purpose

The purpose of this test is to verify that the PICC transmission conforms with the PICC re
specified im ISO/IEC 14443-2 for all mandatory and supported optional PICC to PCD bit rates
operating fleld range [H,;,,, H

min’ max] .

guirements
within the

7.2.1.2 Cpnditions

maximum
med only at

This test s
temperatur
ambient te

hall be done at ambient, minimum and maximum{temperatures. If minimum and
es are not provided in PICC test conditions, the PIGC transmission test shall be perfor
perature.

7.2.1.3 ocedure

Step 1:

The load mpdulation test circuit of Figure 2.and the Test PCD assembly of Figure 3 defined for the PICC class
(see ISO/IHC 14443-2:2020, 8.2.2.2) are used. If the PICC does not claim to meet the requiremlents of one
particular PICC class as specified in ISQ/IEC 14443-1, then use the Test PCD assembly 1.

1d strength
gure 2 to a

Adjust the RF power delivered by-the signal generator to the Test PCD antenna to the required fig
as measurgd by the calibration\coil. Connect the output of the load modulation test circuit of Fi

signal acq
signal shall
the output

iring device. The\10 () potentiometer P1 shall be trimmed to minimize the residual g
be at least 4Q dB'lower than the signal obtained by shorting one sense coil. Additionz
bf the calibration coil (see Figure 1 and Figure 3) to the same signal acquiring device

arrier. This
lly connect
as the load

modulation test circuit.

Step 2:

nacitionf{caon B

The DUT shal-beplacedinthe DY pesitien ments of one

particular class as specified in ISO/IEC 14443-1, then 1ts antenna shall be located w1th1n the zone defined for
its PICC class 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]
f/128 128
f./64 256
f./32 512
f./16 1024
f./8 2048
f./4 4096
f/2 4096

NOTE
increased in|

Display the
200 carrier

acquiring device and store the sampled data of calibration coil and load modulation tést circuit

files for and
Load modu

Fourier tra
using suita

a scaling syich that a pure sinusoidal signal results in its peak magnitude. In order to minimiz

effects, avog
of the subc
by the DUT|

Amplitude
Use the PIC

This test pi
defined in I

a) once at
b) 3 times
0

Before eacli

once af]

7214 T

The test rej

Tl

- £ 1 1 i £ £l H £ 1 H 1 L | H
IICOT 1TIITIINIIITuIIT I drric I.Cllsl—llb ST TTULIT LIHTHIHITIHIIUT V- o IZ4T UL LT Dlsllal diyuil llls UCTVIUT]

the future.

whole PICC response of both, calibration coil and load modulation test circuit, lifclud
periods before the first and 20 carrier periods after the last modulation of tkie PICC o

lysis by computer programs as defined in Annex F and Annex N.

{ation amplitude computation:

hsform with a Bartlett window exactly six subcarrier cycles of the sampled modulatio}
ble computer software (as the one given in Annex F). Use a-discrete Fourier transforr

id analysing a subcarrier cycle immediately following(a non-modulating period or a
hirrier. The discrete Fourier transformation shall be'done at the sidebands frequencie

Le,f.+f;and f. - f..
hnd phase drift computation:

C amplitude and phase drift analysis tool'defined in Annex N.

SO/IEC 14443-2:2020, 6.2:

the lower limit of the allowed.range,

in the middle of the allowed range and
the upper limit of the'allowed range.

repetition the'test apparatus shall perform a field reset of at least 5 ms.

est report

portishall state:

and can be

ing at least

h the signal
in separate

h waveform
nation with

e transient
phase shift

5 generated

ocedure shall be repeated 5 times.¢Ehe test apparatus shall generate the carrier frequency f. as

defined in

a) Confor

£ 1 Al Faralim | | P N P lidadl 1L 141 +] H i
II4ICT U T T ICC T TO AU TTHTOUUTA IO dIIrpIiitauT VLMA WILIT TIICT TTUUIT TIITIITS

ISO/IEC 14443-2:

1)

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.

2)

For PICC to PCD bit rates of f_/8, f./4 and f./2, if supported, the average value resulting from 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.

3)

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:

1) Forall mandatory and supported optional PICC to PCD bit rates using a subcarrier of /16, & \; |nTRA
should be less than 7\ |NTRA, max picc @S defined in ISO/IEC 14443-2:2020, 8.2.2.3.

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

3) For all supported optional PICC to PCD bit rates using a subcarrier higher than f./16, gy \nTrA

sh

uld belessthan &, oo as defined in ISO/IEC 14443-2:2020,8.2.2.3

4) Fo
sh

4 IALTD A 1
IV, TIN T INZT, NTaX, T ICC

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

c¢) Based pn the state information retrieved in N.9.1, conformance with ISO/IEC 14443-2 of th
parameters of the PICC:

1) For PICC Type A responses using a bit rate of f./128, the duration of an etu, the number o
petiods per etu, whether 50 % of an etu are modulated with the’ subcarrier and t
communication.

2) For PICC Type A responses using an optional bit rate higherthan f./128 and a subcarrie

pported, the duration of an etu, the bit representation and coding and the start of coma

" PICC Type B responses using a subcarrier of"Y:/16, the duration of an etu, 2

representation and coding.

suj
3) Fo
NOTE
d) Furthe
1) giv
ap

2) giv

For PICC Type B responses, TR1, SOF, character'encoding, EGT and EOF are tested in Anné
Fmore, the test report shall:

e the measured peak amplitudes;dfithe upper and lower sidebands at f, + f; and f.
blied fields and modulations;

e the measured phase characteristics; and

3) confirm the intended operation at the mandatory PICC to PCD bit rate of f./128 and al

op
The used te

7.2.2 PI(

7221 P

fional PICC to PCD bitrates.

st conditions shall’be mentioned in the test report.
C EMD leveland low EMD time test

urpose

g gLM, INTER

e following

F subcarrier
he start of

r of f./16, if
munication.

nd the bit

X G.

- f, and the

supported

The purposeofthistestisto determime that the PIC€dues ot gemerate am etectrommagnetic
amplitude Vgyp higher than Vg pcc during tg picc as specified in ISO/IEC 14443-2 with the exceptions
defined therein for all mandatory and supported optional PICC to PCD bit rates within the operating field

range [H

min’

H

max] *

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

isturbance

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.

7224 P

This test shall be done atleastapplying H,,

rocedure

in

strength as measured by the calibration coil.

and H,,,, Using the Test PCD assembly, perform the following steps.

Adjust the RF power delivered by the signal generator to the Test PCD antenna to the required field

Place the DUT into the DUT position. The RF drive into the Test PCD antenna shall be readjusted to the

dHtetdstrengtirif mecessary:

he PICC by switching the RF field off and on; then if necessary send a transition
nds to put the PICC into the TIS (see G.3.3.2.2 for PICC Type A and G.4.4.2.2 for RICC T
e command to be tested.

the sense coil’s signal for a time period of at least 200 ps before thé start of PICC
Fion. Additionally, record at least 50 ps after the first detected subcarrier in order ta
ly the position of the PICC answer.

ine the value of tg pjcc from the acquired signal: if the\PCD modulation is pre{

trace then measure the time between the last rising edge of RED modulation and the st
subcarfier generation and calculate tg pjcc with the formala given in ISO/IEC 14443-3
if the FCD modulation is not present on the trace thenfy p;cc equals its maximum value
ISO/IE( 14443-3:2018, 8.2.

a)
b)
require
c) Resett
comma
d) Send t}
e) Record
genera
precise
f) Deter
g)
h)
i)
h) duri
in h) d
[SO/IE
j)  Repeat]
k) Repeat]
7.2.2.5 T
The test re¢

defined in |

Furthermo
upper and

Compute the signal power at the frequencies f_ + f,and f_ - f; as a function of time as defined
Compulte the maximum signal out of the two results obtained in g).

Deternjine the time tgpppr corresponding o half of the amplitude of the maximum signal

hg the rising edge of PICC transmission. Check if the amplitude of the maximum sign
iring the time period [tgpapt =€ piccs tsTart — 1/fs] conforms with the requirement
[ 14443-2.

steps d) to i) for the nexttest command.

steps d) to j) for alksupported PICC to PCD bit rates.

est report

port shall state whether the PICC EMD level during tg picc conforms with the re
SO/IE€14443-2 for all supported PICC to PCD bit rates.

f sequence
ype B).

subcarrier
determine

ent on the
art of PICC
:2018, 8.2;
defined in

in 5.7.2.

bbtained in
al obtained
defined in

guirements

e the test report shall give the measured maximum electromagnetic disturbance |

bvels of the

lower sidebands at f + f; and f. - f; during tg pjcc. A graph showing EMD levels du

should be incorporated in the report in case the test fails.

7.2.3 PICCreception

7231 P

urpose

ring tg picc

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

7.2.3.3.1 |Test conditions

The test copditions 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 rateof f./128

co:gisttion t ty t3 by I;i?igglgoe f,}:ﬁlf(?:f Overshoot
1 41/f. 6/f. 17/f. 7/f. 0,5% 0% (100 % qf HyniriaL)
2 27,5/f, 25,5/f, 10/f. 6/f. 0;9% 10 % (110 % pf HinyriaL)
3 41/f. 13/f. 2/f. 0,5 % 10 % (110 % pf Hinyr1aL)
4 40/f. 7/f- 16/f. 6/f- 4% 0% (100 % qf Hini11aL)
5 28,5/f, 26/f. 10/f, 6/f. 4% 10 % (110 % pf HiniTiaL)
3 During the remaining 40 % of t,, the PCD field envelope shallbé\atleast the defined value.

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

The test conditions for PCD to PICC bit rates of £764, f./32 and f_/16 are specified for each bit ratefin Table 15.

Tabjle 15 — PICC Type A test conditions for PCD to PICC bit rates of /64, f./32 and f}/16

PCD to PI(C bitrate | Test condition t ts te a hyys
fo/p4 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 10,1 %
f/B2 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/1L6 1 5/f. 2,5/f. 6/f. 0,6 0%
2 41 371~ 5571+ 6,2 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 PICC Type B for PCD to PICC bit rates of f./128, f_/64, f./32 and f_,/16

7.2.3.4.1 |Test conditions

The test copditions 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

PED to PICC bit rate Test condi- t L, hy h, m b

10n

£./128 1 17/f. | 17/£,000% | 0% | 7%| | 0,869

2 2/f. | 1P 14% | 1% | 7%| | 0869

3 1y |5 | 1% | 14% | 7%| | 0869

4 17,0075 | 0w | 0w | 154 | 0739

5 2465 1y | 27% | 19% | 159 | 0739

6 Wt | 2f | 19% | 27% | 159 | 0739

£./64 1 14/f, | 14/t | 0% | 0% | 7%| | 0,869

2 2/f. | 9 | 13% | 1% | 7%| | 0869

3 9ft. | 2/, | 1% | 13% | 7%| | 0869

4 14/, | 145, | 0% | 0% | 159 | 0739

5 2/f. | 9f | 27% | 19% | 159 | 0739

6 9f. | 2/, | 19% | 27% | 159 | 0739

£./32 1 1/, | 1y | 0% | 0% | 7%| | 0869

2 2/f. | 75/f. | 13% | 09% | 7%| | 0869

3 75/f. | 2/f. | 09% | 1,3% | 7%| | 0,869

4 1/ | 1£ | 0% | 0% | 15% | 0739

5 2/f. | 75/f | 26% | 19% | 159 | 0739

6 75/ | 2/f | 19% | 26% | 159 | 0,739

7./16 1 8. | 8/f. | 0% | 0% | 7%| | 0869

2 2/, | 6/, | 13% | 09% | 7% | 0869

3 6/f. | 2/ | 09% | 13% | 7% | 0869

4 8f. | 8/f. | 0% | 0% | 15% | 0,739

5 2/f. | 6/ff, | 25% | 18% | 15% | 0739

6 6/f. | 2/f, | 18% | 25% | 15% | 0739

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.

Table 17 — PICC test conditions for PCD to PICC bit rates of /8, f./4 and f_/2

PCD to PIEE-bitrate——TFesteondition tr t Fre h b
fl/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 % 2,2% 21% 0,653
6 5/f. 2/f. 2,2% 3,2% 21% 0,653
/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. 0,8% 1,2 % 8% 0,852
4 4/f. 4/f. 0% 0% 21% 0,653
5 2/f. 4/f. 29% 1,9 % 21 % 0,653
6 4/f. 241, 19 % 2,9 % 21 % 0,653
fl2 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% 0,653
These six t¢st conditions shall be tested at least using H,;, and H .
7.2.3.5.2 |Procedure
For each optional PCD 40,PICC bit rate supported by the PICC, the PICC shall operate under each of the test
conditions defined jndable 17 after selection of that optional PCD to PICC bit rate. This PICC shill respond
correctly tg an [-bloek transmitted at that optional PCD to PICC bit rate.
7.2.3.6 PICCType A or Type B for PCD to PICC bit rates of 3f_ /4, f, 3f /2 and 2f,

See K.2.2.1.

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 resonance frequency may depend on the field strength used during the measurement.

7.2.4.2 ocedure

The resonance frequency of a PICC is measured by using an impedance analyser or a netwopk apalyser or a
LCR-meter connected to a calibration coil. The PICC should be placed on the calibration.coil at a|distance of
10 mm, with the axes of the two coils being congruent. The resonance frequency is that frequenicy at which
the resistivie part of the measured complex impedance is at maximum.

7.2.4.3 streport

When applied the test report shall give the PICC resonance frequency and the measurement conditions.
7.2.5 PI(C maximum loading effect

7.2.5.1 Purpose

The purpode of this test is to verify that the loading of the\RPICC conforms to ISO/IEC 14443-2.

7.2.5.2 (General conditions

For this tegt, the R, values of the impedance@atching networks specified in Annex A shall be|reduced to
0,94 Q for the impedance matching network:l and to 0,54 ( for the impedance matching network 2. The
values of the capacitors shall be adjustedagcordingly.

7.2.5.3 Prrocedure

7.2.5.3.1 |Preparation

Dependingjon the claimed PICC class, select:

a) therelg¢vant H g as defined in ISO/IEC 14443-2:2020, Table 2;

b) the rel¢vant Reference PICC as defined in Table 12 and its voltage V;,.4;

c) therelevant Test PCD assembly as definedin Table 12

If the PICC does not claim any particular PICC class as specified in ISO/IEC 14443-1, then PICC parameters,
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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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 PICC 3 is removed should be between 1,58 A/m and 1,70 A/m. The unloaded field strength
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.

b)

9]

d)

e) Placet

f) Measut

7.2.5.3.3

If PICC Clas

than H;, 1

a) repeat
defined
NOTE 1

b) repeat
instead
as defij

c) repeat
Hmin -
defineq

d) repeat
H ., ag
for H_{

e) repeat
Hmin -

NOTE2 T

lower PICC n

7.2.5.4 T

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

Extended procedure

5 1 parameters were used and if the field strength measured in step f).0f 7.2.5.3.2 was

| in Table 12;

The warning about R2 value in 7.2.5.3.2 is not applicablé.in this case.

the PICC transmission test as defined in 7.2.1-with a field strength of H ;,
of H

min

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

-02

the PICC EMD level and low EMD time test as defined in 7.2.2 with a field
D,2 A/m (rms) instead of H;,,
| for H,,;,, as defined in ISO/IEC 14443-2:2020, 10.2;

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

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

his extended proecedure checks that a slightly higher PICC loading effect is compensated
hinimum operating field strength.

est report

If the exter

miny Otherwise the test result is FAIL.

e the field strength monitored by the calibration coil. This field strength shall bé greate

hen the following extended procedure may be used to measure the)PICC loading effeq

steps b) to f) of 7.2.5.3.2 using Reference PICC 1 configured foxa'V, .4 of 6 V instead of

as defined in ISO/IEC 14443-2:2020 Tabtle 2, using the PICC V|, limits definked for H,

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

-0,2A/m (rm{

the PICC operatifig ‘field strength test as defined in 7.2.6 with a field ¢

rthan H ;..

not greater
t:

the voltage

A/m (rms)

min’

strength of

'k, PICC limit

) instead of
k m defined

trength of

by a slightly

ided procedure has not heen used, the test result is only PASS if the field strength measured in

step f) is greater than H

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) thePIC
b)
9
d)

are PASS w

the PIC
the PIC
the PIC

C transmission test as defined in 7.2.1;

C EMD level and low EMD time test as defined in 7.2.2;
C reception test as defined in 7.2.3; and

C operating field strength test as defined in 7.2.6

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

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

7261 P

urpose

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

bit rates wi

H

max]

thin the operating field range [H

min’

7.2.6.2 Conditions

This test shall be done at least at ambient, minimum and maximum temperatures applying H,,;, and H,

max"*

If minimur
strength te

When the
position. T
PICC’s heat

1 . 4o 4o 4o ok DS I DICC 4 4o I inl Far¥al
I allt HIdATHIUHID TTHIPTIALUITS 4dlI'T UL PIUvIUCTU I TIUL LTS U CUITUILIUILS,  T'ILG U P

5t shall be performed only at ambient temperature.

rest condition is both H .. and maximum temperature, the PICC should be put in
ne impact of the ventilation (if any) should be minimized during the test j» order

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

ating field

horizontal
to limit the
strength of

value.

sed for this

equence, if

supporting
ation at the

H_ ., without any field shut-off so that the PICC chip has reached its maximum gemperature when the test

starts. Theair temperature value during test execution shall remain within +3 *Cof the nominal

7.2.6.3 Procedure

For each P(D to PICC bit rate supported by the PICC, the following cemimand sequence shall be u

procedure pising the test conditions defined in 7.2.6.2.

a) Activafle the PICC as described in G.5.1.2 and execute the ‘appropriate bit rates selection i
applicable.

b) Run THST_COMMAND_SEQUENCET.

7.2.6.4 Testreport

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

one or mort¢ of the optional PCD to PICC bitrates the test report shall confirm the intended oper

supported PCD to PICC bit rates.

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

7.3 Testmethods for bit rates of 3f_./4, f,, 3f./2 and 2f_ from PCD to PICC

Annex K shpll apply.

7.4 PXDijtests

PCD and PICC¢ests shall be applied as follows:

a) when the PXD is in PCD Mode, tests defined in 7.1 and, if applicable, 7.3 shall be applied;

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

8111 P

urpose

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.

8112 P

ocedure

a) The UT
B. Dur
correcf

b) The UT

¢) The LT
COMM

d) ThelT
NOTE 1

1) af
Wwa

Ty

2) ap

3) thg

NO|
caf

e) Check

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

f) Repeat]
g) Repeat]
h) Repeat

performs the protocol activation procedure according to H.1.9.2 for Type A or-HLIg
ng activation, the LT will not declare support of any framing options nor friames
ion.

sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

waits until the PCD sends an I[-block to the LT with the INF field containing th
AND1.

sends in sequence, as illustrated in Figure 15 using the tp pep.associated with minimur

est pattern, which starts sending the two data bits. bl = (0)b followed by b2 = (1)
y to the PCD, but interrupts immediately after the'second bit sent, as illustrated in Fi
be A and Figure 17 for Type B;

eriod with no load modulation for a duration of tg pcp;
appropriate answer to the PCD command.

TE 2 As the minimum TRO is'shorter than the test pattern duration, in step d) 1) the
start before the end of the PCD ¢ommand or the overlapping part of the test pattern can be o

f the PCD behaves in the\same way as if there was no test pattern. This may be det

steps d) and e) 10-times.
steps d) to fhreplacing minimum FDT/TRO with maximum FDT/TRO.
steps a)teo'g) for all supported PICC to PCD bit rates.

The low EMD time tg p¢p is a function of FDT/TRO as defined in ISO/IEC 14443-3:2018, 8.2.

).3 for Type

with error

> UT_TEST_

h FDT/TRO:

b in a valid
gure 16 for

test pattern
mitted.

ermined by
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FDT/TRO R =77
1 " L2
A L E—
tE, PCD R
3 ) ! 4
B >
t
Key
A PCD
B  referenge PICC
1  PCD cojnmand
2 next PCD command
3  testpatfern
4  PICC anjswer

8.1.1.3 T

The test re
PICC answg

Figure 15 — EMD recovery test sequence (common for Type’A and Type B)

iS'b1Ib2

I .
| No subcarrier
I

Figure 16 — Test pattern for the EMD recovery test (Type A)

SOF b2

No subcarrier i TR1=80/f, i

i Starti b1l : i No subcarrier

subcarrier 0

Figure 17— Test pattern for the EMD recovery test (Type B)

est report

port shallreport whether the PCD was not disturbed by the test pattern sent tg pcp

r (orwas able to recover from the test pattern) for all supported PICC to PCD bit ratey.

8.1.2 Ad

gitiomal P€D tests

before the

Additional PCD tests of ISO/IEC 14443-3 and ISO/IEC 14443-4 parameters shall be as defined in Annex H,
Annex I 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
EXAMPLE 2

EXAMPLE 3

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 performs a presence check.

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

a)

the following cases:

shall adapt by sending necessary S(WTX) responses to continue the scenario as specified.

If the PICC sends one or several S(WTX) requests before the expected I-block, the PICC-test-apparatus

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) Ifthelength of a frame sent by the PICC-test-apparatus exceeds FSC for Type A or maximum frame size
for Typle B, the PICC-test-apparatus shall adapt by chaining to continue the scenario as spetified.

8.3 PXDijtests

8.3.1 PCD and PICC Modes

PCD and PILC tests shall be applied as follows:

a) when the PXD is in PCD Mode, tests defined in 8.1 shall be applied;

b) when the PXD is in PICC Mode, tests defined in 8.2 shall be appligd:

NOTE Ih automatic mode alternation, the PXD can be forced into,therequired mode.

8.3.2 Aufomatic mode alternation

8.3.2.1 General

The tests dgfined in this subclause apply only to PXD supporting automatic mode alternation.

One cycle ig defined as the duration between-two consecutive beginnings of PCD Mode (RF field pn).

8.3.2.2 PICD Mode and PICC Mode alternation cycle

8.3.2.2.1 [Purpose

This test checks that:

a) each cycle does notlast longer than ¢.;

b) in eachfcycle, the/PICC Mode lasts longer than PCD Mode; and

c) the PIQC Mode duration varies randomly and differs by at least ;.

8.3.2.2.2 Conditions

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

8.3.2.2.3 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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Test report

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

a) nocycl
b)
c¢) thePIC
d)

e lasts more than ¢.,;

C Mode durations vary;

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

Otherwise the test result is FAIL.

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

NOTE1 T
methods.
NOTE 2 D
8.3.3 PC
8.3.3.1 P
8.3.3.1.1

This test ch
ISO/IEC 14

8.3.3.1.2
The PXD sh

8.3.3.1.3

All modulaf
be measurg

a) Ensurg
b) Monito

c¢) Measut

8.3.3.14
The test re;

at least

1 e £l 1 sl Dloo AL 1 — 1 1 PR
IIT dpPppPITUIAUUIT U UIT TJITUUITIITITS S U UIT T IUL MUUT UUT dUUIT U1 UT UUIIT WILIT CUIIIIII

ue to statistical reasons the test result can be FAIL and the test can be repeated.
D Mode
olling

Purpose

ecks that the PXD in automatic mode alternation polls for"PICCs Type A and Type B a
143-3:2018, 5.2 in each cycle of PCD Mode.

Conditions

ould not be in close proximity to another PXD;PCD or PICC.

Procedure

d for at least 10 consecutive cycles.
that the PXD is in automati€¢’alternation mode.
r all Request commands during PCD Mode.

e timings before'and between each command.

Test report

ult is<PASS if all the following conditions are met in each cycle:

a)

one’REQA/WUPA command is sent by the PXD;

n statistical

5 defined in

ions during PCD Mode shall be menitored, and the timings between the Request cominands shall

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

9

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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8.3.3.2 End of PCD Mode

8.3.3.2.1

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.

8.3.3.2.2
The PCD-te

8.3.3.2.3

Conditions

st-apparatus shall be used.

Procedure

Perform th

a)
b)

Place t

Send rég
or PRO

¢) Donot
8.3.3.24

The test re
error hand

8.3.4 PI(

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

sponses to all anticollision commands sent by the PXD until the PCD-test-apparatus i
TOCOL state.

answer any further PXD commands.

Test report

sult is PASS if the PXD resumes its automatic mode alterhation, possibly after applic
ing or PICC presence check rules, with the PICC Mode fivst, otherwise the test resulti

C Mode

8.3.4.1 Reaction to polling

8.3.4.1.1

This test chiecks that the PXD in automatic mode alternation responds to Type A or Type B Request

as defined i

8.3.4.1.2
The PICC-tg

8.3.4.1.3
Perform th

a) Switch

Purpose

n ISO/IEC 14443-3:2018, 5.2 inveach cycle of PICC Mode.

Conditions

st-apparatus shallbe used.

Procedure I
e following steps:

the PICC-test-apparatus RF operating field off.

5 in ACTIVE

htion of the
s FAIL.

commands

b) Placet

€ PXDITto the test position of the PICCtest-apparatus and ensure that the PXD 151

alternation mode.

¢) Switch
d) Senda
e) Senda
f)

the PICC-test-apparatus RF operating field on while the PXD RF field is on.
REQA command 5 ms after the start of PICC Mode (PXD RF field off).

REQB command 5 ms after the end the REQA command.

Record the presence and the content of the PXD response.
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Procedure 2

Perform the following steps:

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

b) Place the PXD into the test position of the PICC-test-apparatus and ensure that the PXD is in automatic
alternation mode.

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

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

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

f) Record the presence and the content of the PXD response.

8.3.4.1.5 |[Testreport

The test regult is PASS if the PXD response is one of the following:

a) ATQA ip each of the two procedures (PICC Type A mode);

b) ATQB ih each of the two procedures (PICC Type B mode);

¢) ATQAip Procedure 1 and ATQB in Procedure 2 (PICC Type A and(Type B mode).

Otherwise the test result is FAIL.

8.3.4.2 PICC Mode duration and exit conditions

8.3.4.2.1

This test ch

Purpose

ecks that, after reception of a valid REQA/WUPA command or REQB/WUPB comma
c mode alternation does not go in PED Mode before a POWER-OFF state.

Conditions

st-apparatus shall be uged.

Procedure
e following steps:
the PICC-test-apparatus RF operating field on.

that-the PXD is in automatic alternation mode and place the PXD into the test pos
stéapparatus.

hd, the PXD

ition of the

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

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

Ses.

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

in automat
8.3.4.2.2
The PICC-tg
8.3.4.2.3
Perform th
a) Switch
b) Ensure

PICC-te
c¢) Senda
d)

command.
e)
f)

respon
g) Senda
h)

Keep 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 test 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

t PCD antenna 1

A.1.1 TestPCD antenna 1 layout including impedance matching network1

Figure A.1|and Figure A.2 illustrate the Test PCD antenna 1 layout including the impedanc

network 1

The antennfa coil track width is 1,8 mm (except for through-plated holes).
Starting fram the impedance matching network 1, there are crossovers every 45¢.
Printed cir¢uit board: FR4 material, thickness 1,6 mm, double sided with 35 wm copper.

NOTE Tihe layout of the impedance matching network 1 is informative.

it its recommended position.

e matching
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MPE30

MPE30

MPSG0
&\N_EJ{IJ R_EXTZ et

Key
1 impedanfge matching network 1

NOTE Jrawing is not to scale.

Higure A.1 — TestPCD antenna 1 layout including impedance matching network
(view from front)
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Dimensions in millimetres

Key
1 antenna

2 ground ¢

150
Q
O
Coil
pmpensation coil
Fligure 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
— D 2 :O
Clb \
Q—[::lo—c O
Cla
R
Z=50Q C2| C3|C4 ant
7 Lant
Rext
O °® ®
Components list
Value Unit Remarks
Cla 82 pF Voltage range 200,V
C1b 8,2 pF Voltage range200 V
C2 150 pF Voltage range 200 V
C3 10 pF Voltage range 200 V
Cc4 2-27 pF Voltage range 200 V
Reoxt 4,7 Q Power range 20 W

Key
1 linear l¢w distortion variable output 50 Q2 power driver
2 impedahce matching network 1

3 antenng coil

Figure A.3— Impedance matching network 1

NOTE1  Tlhe tolerance of the matched antenna impedance is +5 Q and +10°.
NOTE 2  The power and voltage ranges include a safety margin.

NOTE3 R, canbe builtiby a parallel circuit of each two resistors of 4,7 O 5 W in series.

NOTE 4 R, is preferably connected in the ground path of the antenna as drawn in Figure A.3.
NOTES5  The/parasitic 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

170
%
+
®

|

(=
N
-
€
O (=
Key
1 impedange matching network'2
NOTE Printed circuit board outside dimensions are informative.

N

Figure A(4)— Test PCD antenna 2 layout including impedance matching network
(view from front)
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170

Dimensions in millimetres

100

170

Key
1 antenna
2 ground ¢

NOTE P

Coil

pmpensation coil

rinted.circuit board outside dimensions are informative.

(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
— 2
C1b
’_!I
O— O
Cla
R
Z=50Q C2| C3|C4 ant
ReXt ant
O
Components list
Value | Unit Remarks
Cla 100 pF Voltage range 200 V-
C1b 12 pF Voltage range 200 V
C2 270 pF Voltage range200 V
C3 18 pF Voltage range 200 V
C4 2-27 pF Voltage range 200 V
| 2,7 Q Pewer range 20 W

w distortion variable output 50 Q0 power driver

impedaphce matching network 2

coil
Figure A.6— Impedance matching network 2

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

oxt €an be built\either by a parallel circuit of each two resistors of 2,7 . 5 W in series each or
0, 10 Q, 100Qand 15 Q, 5 W.

.xt ispreferably connected in the ground path of the antenna as drawn in Figure A.6.

Key

1 linearl
2

3  antennd
NOTE1 T
NOTE2 T
NOTE3 R
circuit of 10
NOTE4 R
NOTES5 T

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

by a parallel
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Annex B
(normative)

PICC Type A FDT determination method

B.1 Overview

The working 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

Correlatiofy

Figure B.1 —FDT determination method block diagram

Each block |s described in follewing clauses.

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

B.2 Capturing

The digital pampling device/oscilloscope used for signal capturing shall fulfill the requirements defined in 5.2.

The time and voltage data as captured by both the calibration coil and the load modulation test circuit (also
known as sense coils), with at least 128 carrier periods before the last pause transmitted by the PCD 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 i i |

0 0,1 0,2 0,3 0,4 0,5 0,6 057 0,8 0,9 x10+ 1 X2
Key
X; time (s}
Y, amplitude (V)
X, time (s)
Y, amplitude (V)
A graph: 4ignal from sense coils
B graph: dignal from calibration coil

Figure B.2 — Example signals captured for FDT determination

B.3 Det¢rmination of the Start of FDT
The capturpd calibration coil signal shall be used to determine the beginning of the rising edgé¢ of the last
pause trangmitted by the RCD. The method described in Annex E shall be used.
B.4 Det¢rmination of the End of FDT
B.4.1 General

The captured calibration coil and sense coils signals shall be processed as described in the following clauses.

B.4.2 Band pass filter

The calibra

tion 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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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 A y A
[ 0° |[45°][90° |[135°

-
filter

B.4.5 No
The filter a

a) after filtering the demodulated signals in forward diregtion, the filtered signals shall be reg

filtered
b) after s¢
B.4.6 Coa

Each of the
the positiv
occurrence
subtracted

tch filter

again;

'Telation

Sense
coils

}\‘Iut\,}x I'
Q >) '\ filter )
PE— b 4

Notch
—X :

Figure B.3 — Demodulation scheme

5 specified in E.5.1 shall be applied to the demodulated-signals in the following way:

cond filtering, the signals shall be reversed again to obtain signals [, I', Q and Q" (see |

signals I, I', Q and Q” shall be gross-correlated with the signal shown in Figure B.4.
e correlation maximum and, negative correlation minimum of all correlation result
represents the center of the PICC start of communication. From this moment, 64
to get the first modulation*edge of the PICC response.

N Notch ,
' :

1/f,
A
1/f. L

versed and

Figure B.3).

From both
s, the later
/f. shall be

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
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Sense coils

C.1 Sense coils layout

C.1.1 Sense coils 1 lavout

Figure C.1 illlustrates the sense coils 1 layout.

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

Printed cir¢uit board: FR4 material, thickness 1,6 mm, double sided with 35 pm Copper.

Dimensions i millimetres
170

1
r N\ \

(@] o
S + =
Q
\?
70

Key
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
(e]
+ 3 N
Q
<

47
Key
1 connectipns
NOTE Printed circuit board-outside dimensions are informative.

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

C.1.3 Selrse coils assembly

Figure C.3 illustrates the sense coils assembly.
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Key g\\%
1 sensecoilb << O
2 test PCDJantenna Q
3 connectipns \Q
N
4 sense COJ: a ‘\0
; <

5 13,56 MHz signal $\\g\

Figure CQ‘&Q'— Sense coils assembly

xO
O
&
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Annex D
(normative)

Reference PICCs and Active Reference PICCs

D.1 Reference PICCs

D.1.1 Reference PICC 1 coil I::lynnfc

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

Dingensions i millimetres

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

[~ 35,5

&
o
(=1 Nep]
O | oo
mn Lﬁ_ w1
mies| gy —
OO ||~
D>
f
& J
\47 ) '7% \ f g\
) \ —
Y ( S
L
30 5,08
q) View from'front, pick up coil b) View from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

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
&

[

NOTE D

The pick up

The two co

—|©
°l %
10 wm W upln
NN
“
7
f k J f l|
% VA, __J|
4 $4 P44 4 34 & &
30 5,08
) View from front, pick up coil b) View from back, main coil
imensions of coil tracks refer to coil track center.
Figure D.2 — Reference PICC.2Z pick up coil and main coil layouts
coil and the main coil shall be concentric.
Is track width and spacing shall be 0,5 mm with a relative tolerance of +20 %.
All main cojfl corners radii shall be 2 mm.
Fuit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, doubld sided with

Printed cir
35 um copyl

D.1.3 Ret

Figure D.3

er.

‘erence PICE 3 coil layouts

specifies-the Reference PICC 3 pick up coil and main coil layouts.
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Dimensions in millimetres

51,9 31,7
30,5

45
3,6

3
8

18,5

30 5,08

[

) View from front, pick up coil b) View from back, main coil

NOTE Dimensions of coil tracks refer to coil track center.
Figure D.3 — Reference PICC.3 pick up coil and main coil layouts

The pick up] coil and the main coil shall be concentric.
The pick up] coil track width shall be 0,5 mm with a relative tolerance of +20 %.
The main cpil track width and spacing'shall be 0,3 mm with a relative tolerance of +20 %.

Printed cir¢uit board: FR4 matertial, thickness 0,76 mm with a relative tolerance of +10 %, doublq sided with
35 um copper.

D.1.4 Reference PICE€ 4 coil layouts

Figure D.4 specifies-the Reference PICC 4 pick up coil and main coil layouts.
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2,4
B3,6

Dimensions in millimetres

9,4

&

efedeciels

30 5,08

q) View from front, pick up coil

NOTE Dimensions of coil tracks refer to coil track center.

The pick up coil and the main coil shall be coneéntric.

39,1
40,6
42,1
43;6
451

46,6

b) View from back, main coil

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

The pick up] coil track width shall be 0,5 mint with a relative tolerance of +20 %.

All main coIl corners radii shall be 2 mim.

The main ¢

Printed cir¢uit board: FR4/material, thickness 0,76 mm with a relative tolerance of +10 %, doubld

35 um copper.

D.1.5 Referencé PICC 5 coil layouts

il track width shall be 0,4 mm and the spacing shall be 0,35 mm with a relative toleran

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

te of 20 %.

sided with
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Dimensions in millimetres

51,9 21,65
2025
1,9
o
4 h N\
,f)
SN
o)
f
J
mn| O
| ™M
oN| O
7,5
>
O
)
\f Y Y
30 5,08

o

NOTE D

The pick ug
The pick ug

) View from front, pick up coil

imensions of coil tracks refer to coil track center.

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

coil and the main coil shall be coneéntric.

coil track width shall be 0,5 min with a relative tolerance of +20 %.

All main cojl corners radii shall be 2’ mm.

The main c

Printed cir
35 um copql

D.1.6 Ref

Figure D.6

er.

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

Fuit board: FR4/material, thickness 0,76 mm with a relative tolerance of +10 %, doubléd

‘erence PICC 6 coil layouts

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

b) View from back, main coil
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19,7

18,7

17,7

75

12,5
43,6

'y

30 5,08

NOTE D

The pick ug
The pick up

q) View from front, pick up coil

Dimensions in millimetres

237
24,7

imensions of coil tracks refer to coil track center.

coil and the main coil shall be coricéntric.

All main cojl corners radii shall be ' mm.

The main ¢

Printed cir
35 um copnl

D.2 Acti

er.

e Reference PICCs

D.2.1 Act

ive‘Reference PICC 1 coil layouts

b) View from back, main coil

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

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

il track width shall be 0,3 mm and the spacing shall be 0,2 mm with a relative tolerang¢e of +20 %.

Fuit board: FR4/material, thickness 0,76 mm with a relative tolerance of +10 %, doubld sided with

Figure D.7 specifies the Active Reference PICC 1 pick up coil and main coil layouts.
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Dimensions in millimetres

51,9 38,9
30,6
_’I 1,9
4 e )
Qﬁf" | & \ &
< : \
|
|
|
N [oc)
f =
of un H e
2] =) | ___L __________ _
|
!
! ©
mn
! \ J
\ ' A, .
S 7% ’
\& : D
Y[ 1M
5,08
30 5,08
q) 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 pick up] coil and the main coil shall\be concentric.
The two colls track width and the $pacing shall be 0,5 mm with a relative tolerance of +20 %.

Printed cir¢uit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, doubld sided with
35 pum copper.

D.2.2 Active Reference PICC 2 coil layouts
Figure D.8 specifiesthe Active Reference PICC 2 pick up coil and main coil layouts.
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Dimensions in millimetres
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D.2.3 Act

Figure D.9 j

er.

) View from front, pick up coil

ive Reference -PICC 3 coil layouts

imensions of coil tracks refer to coil track center:

coil and the main coil shall be eencentric.
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b) View from back, main coil

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

Is track width and the spacing shall be 0,5 mm with a relative tolerance of +20 %.

Fuit board: FR4 material;thickness 0,76 mm with a relative tolerance of +10 %, doubléd

pecifies.theActive Reference PICC 3 pick up coil and main coil layouts.
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Dimensions in millimetres
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d) View from front, pick up coil b)WView from back, main coil
NOTE Dimensions of coil tracks refer to coil track center.

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

The pick up coil and the main coil shall be concentgic:
The two colls track width and the spacing shalbbe 0,3 mm with a relative tolerance of +20 %.

Printed cir¢uit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, doubld sided with
35 um copper.

D.2.4 Active Reference PICC 4-coil layouts

Figure D.1(} specifies the Active-Reference PICC 4 pick up coil and main coil layouts.
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Dimensions in millimetres
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D.2.5 Act

Figure D.11

) View from front, pick up coil

imensions of coil tracks refer to coil track center.
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b)View from back, main coil

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

coil and the main coil shall be concentric:

Is track width shall be 0,4 mm and the'spacing shall be 0,35 mm with a relative toleran

ruit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, double

er.

ive Reference PICC 5.coil layouts

specifies the ActiveReference PICC 5 pick up coil and main coil layouts.

te of +20 %.

sided with
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Dimensions in millimetres
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q) View from front, pick up coil

NOTE Dimensions of coil tracks refer to coil track center.

The pick up

The two co

Printed cir¢uit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, doublq

b) View from back, main coil

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

coil and the main coil shall be concentrie.

35 um copper.

D.2.6 Active Reference PICC 6 coil layouts

Figure D.17

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

Is track width and the spacing shallbe 0,35 mm with a relative tolerance of +20 %.
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Dimensions in millimetres
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q) 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 pick ug coil and the main coil shall be concenttie.
The two colls track width shall be 0,3 mm andthe spacing shall be 0,2 mm with a relative tolerange of +20 %.

Printed cir¢uit board: FR4 material, thickness 0,76 mm with a relative tolerance of +10 %, doublg sided with
35 um copper.
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Annex E
(normative)

PCD modulation index m and waveform analysis tool

E.1 Overview

The working principle of the PCD modulation index m and waveform analysis tool is illustrated in Figure E.1.

Sampling
Conditioning
Filtering
Envelope generation
Processing
Envelope smoothing
Modulation index
Tintites Parameter
5 determination
Over-/undershoot
Figure E.1— PCD modulation index m and waveform analysis tool block diagram
Each block s\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 oscillo

The time 4
complete S

first and aft

bcope used for signal capturing shall fulfill the requirements defined in 5.2.
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Figure E.3 — Mot@}atlon pulses
Z
s@
E.3 Filtgring A‘\Q
E.3.1 Filtering for PCD to PICC bi{é’&%s of f./128,f./64, f./32 and f,/16
A 4th ordef, Butterworth type b : C)ass filter with center frequency of 13,56 MHz and 10
bandwidth shall be used for filtering the DC and higher harmonic components. The filter char
illustrated |n Figure E.4.
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A graph: rter magnitude characteristics

B  graph: filter phase characteristics

Figure E.4 — Filter characteristics

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
carrier period. The smoothened envelope signal is illustrated in Figure E.5.

1 2 2
X r=} 4

'
4
||||||||
(i
‘ Ll

Key
1  initial epvelope signal amplitude

2 envelope signal, smoathened

3 modulated envelopé Signal amplitude

Figure E.5 — Envelope smoothing

E.5.2 Envelope smoothing for PCD to PICC bit rates of f./8, f./4 and f,./2

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
B NAAENINNRERRRRND | | I A / | R i q(/o 1
| LU e
ISR O U T8 I O 1 O O 11114 q"‘
i .A\":f
i ERARERRC N
| 1D
e
[l | l | \ | 1 |
< 3 X1
Key
X1 time \QO
Y1 amplitude $\\§
1  minimym value of modulation index m (%)
&

The rise an

For PCD td
modulation

E.7 Ovel

The envelope sig

the overshd

Figure E.6 — Minir@% value of modulation index m
A

d fall times should be deterngt\ed according to the definitions in ISO/IEC 14443-2.

PICC bit rates of f./8 f?‘l} and f./2 the timings shall be determined at position;
pulse positions, e.g t'fa transition to SOF low and ¢, at transition to EOF high.

shoot an@rshoot determination

nal be smoothened by a moving average filter over 3 carrier periods before d
otand ershoot values according to the definitions in ISO/IEC 14443-2.

O
E.8 Prog&i&&ﬂﬂlmndﬂaﬂnnhdmmhw&dnnmanﬂ;&is_mm_

with long

etermining

This informative program written in ANSI C language gives an example for the implementation of the PCD
modulation index m and waveform analysis tool.

[t is published separately and can be found at https:

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

Additional PICC test methods

G.1 PICC-test-apparatus and accessories

G.1.1 General

This clausq defines the test apparatus and test circuits for verifying the operation of a PICCa
[SO/IEC 14443-3. The test apparatus includes the following:

a) calibration coil (see 5.3);

b) Test P(D assembly (see 5.4);

c) digital sampling oscilloscope (see 5.2).

Care shall he taken to ensure that the results are not affected by the REperformance of the test (
G.1.2 Emulating the I/0 protocol

The PICC-t¢st-apparatus shall be able to emulate the Type A"and Type B protocols, which are
test a PICC.

G.1.3 Generating the I/0 character timing in reception mode

The PICC-t¢st-apparatus shall be able to generate the I/0 bit stream according to ISO/IEC 1444
parameterg: start bit length, guard time, bit width, request guard time, start of frame width, e
width shall[be configurable.

G.1.4 Mepsuring and monitoring-the RF I/0 protocol

The PICC-tg¢st-apparatus shall be able to measure and monitor the timing of the logical low and
of the RF Input/Receive line relative to the clock frequency. The PICC-test-apparatus shall be ablg
the PICC supcarrier.

G.1.5 Prgtocol Analysis

The PICC-t¢st-apparatus shall be able to analyse the 1/0-bit stream in accordance with protocol
Type B as gpecified in ISO/IEC 14443-3 and ISO/IEC 14443-4 and extract the logical data flow
protocol analysis.

ccording to

ircuits.

required to

B-3. Timing
nd of frame

high states
to monitor

Type A and
for further

G.1.6 RFU fields and values

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 values

(and thus is set to an RFU or restricted value) at any time.
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G.1.7 Measuring timing

G.1.7.1 Ti

ming 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) frame formats (see ISO/IEC 14443-3:2018, 6.2.3);

3) fralme waiting time (see ISO/IEC 14443-4:2018, 7.3).

b) for PICL Type B:

1) character, frame format and timing (see ISO/IEC 14443-3:2018, 7.1);

2) frame waiting time (see ISO/IEC 14443-4:2018, 7.3).

A test shall be FAIL and the tested PICC shall be declared non-conformant in’case one of the lifted timing

constraintg is violated.

G.1.7.2 Tjming measurement report

Fill Table G|78 for PICC Type A or Table G.79 for PICC Type B, or‘both, with the measured timing vialues.

G.2 General considerations

G.2.1 Use of test commands

For the tesf commands defined in 3.2, the PICC{est-apparatus shall take into account the following rules.

a) On TE§T_COMMAND2 and TEST_RESRPONSEZ2: If the PICC does not support any command ¢xpecting a
responke consisting of n chained I-blecks, the scenarios using TEST_COMMAND?2 are not apglicable.

b) On TEJT_COMMAND3 and TEST/RESPONSE3: If the PICC does not support any command negeding more
than FWT time for execution, the scenarios using TEST_COMMAND3 are not applicable.

G.2.2 Relationship of test methods versus base standard requirement

Table G.1 lists the applicable tests for PICCs Type A.

Table G.2 lipts thesapplicable tests for PICCs Type B.

Table G.3 lits‘the applicable tests for both PICCs Type A and Type B.

The ISO/IEC 14443-4 PICC should also conform with ISO/IEC 14443-3 and should be subjected to both 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
G.3.7 Handling of FSD ISO/IEC 14443-4:2018 5.7
G.3.8 Handling of frame delay time PICC to PCD and SFGT ISO/IEC 14443-3:2018 6.2.1
ISO/IEC 14443-4:2018 5.3.5
G.3.9 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 Correspending requirement
Clause Name Base standard Cllause(s)
G.4.2 Polling [SO/IE€ 14443-3:2018 5.2
G.4.3 PICC framing and bit rates capability ISO/TEC14443-3:2018 7.1
G.4.4 Testing of the PICC Type B state transitions ISO/IEC 14443-3:2018 7.4 to 7.12
G.4.5 Handling of Type B anticollision ISO/IEC 14443-3:2018 7.4 to 7.12
G.4.6 Handling of ATTRIB ISO/IEC 14443-3:2018 7.10
G.4.7 Handling of Maximum Frame Size ISO/IEC 14443-3:2018 7.10.4
G.4.8 Handling of TR2 and SFGT ISO/IEC 14443-3:2018 7.9.4.4
ISO/IEC 14443-3:2018 7.9.4.7
Table G.3 — Test methods forlogical operation of PICC Type A or Type B
Test method from ISO/IEC 106373-6 Corresponding requirement
Clause Name Base standard Cllause(s)
G.5.2 PICC reaction to ISO/IEC 14443-4 scenarios ISO/IEC 14443-4:2018 (flause 7
G.5.3 Handling of PICC error detection ISO/IEC 14443-4:2018 7.6.7
G.5.4 PIEC reaction on CID ISO/IEC 14443-4:2018 y.2.2.2
G.5.5 PICC reaction on NAD ISO/IEC 14443-4:2018 y.2.2.3
G.5.6 PIC€-reaction on S(PARAMETERS) blocks ISO/IEC 14443-4:2018 7.6.1
G.3 Test{method for initialization of the PICC Type A
G.3.1 Germreral

The tests in this subclause determine whether a PICC Type A conforms to ISO/IEC 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

min’ (Hmin

the respective PICC class:

a)
b)
9
d)
e)

Switch

Place the PICC into the field and adjust it.

the RF operating field on.

Do delay of 5 ms and send a valid REQA command.

Record the presence and the content of the PICC response.

+H_.,)/2 and H,, as specified for

Switch the RF operating field off for a minimum time for resetting a PICC (see ISO/IEC 14443-3:2018, 5.2.5).

f) Switch

g)
h)
i)
j)

Switch
Wait 5
Wait 5

Record

G.3.2.3 T
The test is:
a) PASSo
b) FAILin

G.3.3 Tes

G.3.3.1 Sq

These test
ISO/IEC 14

G332 G

G.3.3.2.1

For an exhd
every state

First, reset

the RF operating field off for a minimum time for resetting a PICC (see ISO/IEC 14443;3:
the RF operating field on.

ms and send a valid REQB command (using Type B modulation and bit coding).
ms and send a valid REQA command.

the presence and the content of the PICC response.

pst report

hly when the PICC’s response is a valid ATQA in both steps e) and j); and

any other case.

ting of the PICC Type A state transitions

fope

5 verify the correct implementation of the PICC Type A state diagram as d¢
143-3:2018, 6.3.

eneral test outline

General

ustive test/of the PICC Type A state machine, the correctness of every possible state t
shall be'verified. Verifying a specific state using a specific state transition will be dong

thée PICC and place it in the TIS. This is one of the states from StateSet where the traf

shall be ve

018, 5.2.5).

bscribed in

ransition at
b as follows.

nsitions (T)

rified. Then execute a transition (T) from TransitionSet. After execution of the stat

transition,

check if the PICC is in the expected TTS. There is a difficulty in how to perform this check, because it is
impossible to directly inspect the state machine of the PICC. The solution to this problem is to make some
additional 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
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(”\ DOWEDR QLD IDLLE READVIY REANDVIO RDEADVI2Y)
33— POWER-ORE—HDEE— REABY(H—READY(2}—READY(3)

ACTIVE]|  |POWER-OFF — IDLE - READY(1) - ... » READY(CascadeLevels) - ACTIVE
PROTOCQL |POWER-OFF — IDLE — READY(1) - ... - READY(CascadeLevels) — ACTIVE —» PROTOCO[L
HALT POWER-OFF — IDLE —» READY(1) - .. READY(CascadeLevels) » ACTIVE - HALT
READY*(]) |POWER-OFF - IDLE — READY(1) - ... » READY(CascadeLevels) » ACTIVE = HALT — READY*(1)

READY*(R) |POWER-OFF — IDLE —» READY(1) - ... » READY(CascadeLevels) - ACTIVE — HALT — READY*(1)
— READY*(2)

READY*(B) |POWER-OFF — IDLE —» READY(1) - ... » READY(CascadeLevels) > ACTIVE — HALT — READY*(1)
— READY*(2) » READY*(3)

ACTIVE POWER-OFF — IDLE - READY(1) — ...» READY(CascadeLevels) - ACTIVE - HALT — READY*(1) -
...~ READY*(CascadeLevels) - ACTIVE*

a  IDLE stafe may be reached from ACTIVE state.

Table G.5 — State transition table

State — Next state PICC-test-apparatus PICC
POWER-OFF — IDLE Power On (RF Field on) -
« Mute
IDLE - READY(1) REQA -
« ATQA
READY(1) - READY(2) SELECT(1)2 -
— SAK (cagcade)
READY(2) » READY(3) SELECT(2)2 -
« SAK (cagcade)
READY[CascadeLevels) & ACTIVE SELECT (CascadeLevels)? -
« SAK (complete)
ACTIVE -PROTOCOL RATS(0,0) -
« ATS
ACTIWE - HALT HLTA -
< Mute
HALT - READY*(1) WUPA -
« ATQA
READY*(1) » READY*(2) SELECT(1) N
«— 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 Eunctions for checking the validity of the TTS

G.3.3.2.3.1| General

Table G.6 describes the state transitions, which are used to check whether the PICC is-in the state S. The
content of [the PICC answer (i.e. ATQA, SAK ..) should be thoroughly checked for 4SO/IEC 14443-3 and

[SO/IEC 14443-4 conformance. Note that these tests can cause the PICC to change.its state.

G.3.3.2.3.2| Distinguishing READY (I) and ACTIVE states

The READY|(I)/READY*(I) states and the ACTIVE/ACTIVE* states cannotbe distinguished with one test run.

In order to distinguish the “*”-states from the non-“*"-states, perform the following steps:

a) Rerun the test a second time, without checking the TTS.

b) Send REQA command. The PICC response shall be Muté.

c¢) Send REQA command.

d) Ifthe PICC response is Mute then the PICC state:was a “*”-state.

e) Else the PICC was a non-“*"-state.

G.3.3.2.3.3| Distinguishing HALT state

The HALT dtate cannot be distinguished from READY*(I) state and from ACTIVE* state with one|test run. In
order to digtinguish the HALT state perform the following steps:

a) Rerun the test a second time, without checking the TTS.

b) Send WUPA command: The PICC response shall be ATQA.

Table G.6 — Checking the TTS

State S PICC-test-apparatus PICC
REQA =
IDLE - ATQA®
READY(I), SELECT(I) -
[ < CascadeLevels « SAK (cascade)
READY(I), SELECT(I) -
I = CascadeLevels « SAK (complete)
RATS (0,0) -
ACTIVE - ATS
1(0),(TEST_COMMAND1 (1)) -
PROTOCOL - 1(0),(TEST_RESPONSE1 (L))

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 (1) N
I = CascadeLevels « SAK (complete)
_ RATS(0,0) -
\CTIVE - ATS

a  Ifthe PIC UID is known, send an anticollision command to retrieve the PICC UID. Check that the PICC UiD.has not changed.

NOTE Tihe block number can be 0 or 1 dependent on block numbering rules, see ISO/IEC14443-4:2018, 7.6.4.

G.3.3.3 Sg¢enario G.2: Behaviour of the PICC Type A in the IDLE state

G.3.3.3.1 [Scope

This test |is to determine the behaviour of the PICC Type A--in the IDLE state acgording to

ISO/IEC 14#43-3:2018, 6.3.2.

G.3.3.3.2 |Procedure

Perform the following steps for every row of Table G.7:

a) Put the PICC into IDLE state. If the UID is unkn@wn, put the PICC in ACTIVE state to retrieve its UID
and then put it into IDLE state using ACTIVE > IDLE state transition. Check that the value|"88" of the
cascadg tag CT is not used for uid0 in single;size UID.

b) Perform the state transition by sending the command as indicated in the PICC-test-apparatuf column.

c¢) Check if the PICC response is as indicated in the PICC column.

d) Check if the PICC is in the TTS.

Table G.7 — Transitions from IDLE state
Transition PICC-test-apparatus PICC TTS
REQA >
REQA - ATQA READY(1)
WUPA -
WYPK . ATOA HEADY(1)
HLTA HLTA - IDLE
« Mute
(‘93 20") -
AC (empty) - Mute IDLE
« ) a
AC (93’ NVB UIDTX,[[1..n,]]) - IDLE
« Mute
« ) ~ a
HAC (‘93' NVB ~UIDTX,[[1..n{]]) - IDLE
« Mute
a  Letls<n;<32.

b The valu

e is sentin 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
[SO/IECH4443—4 HOFEST-COMMANDHA) — IDLE
command « Mute
DESHLECT S(DESELECT) - IDLE
— Mute
« ’ b
Error cpndition (267 - IDLE
— Mute
Short framgs containing Short frames containing all RFU values -
IDLE
all RF{ values « Mute
a  Letls<nj<32.
b The valuk is sent in a standard frame and not in a short frame.

G.3.3.3.3

The test is:
a) PASSo
b) FAILin

G.3.3.4 Sq

G.3.3.4.1

This test is
to ISO/IEC

G.3.3.4.2
Perform th

a) Putthsg

Test report

hly when the PICC responds as indicated in the procedure; and

any other case.
fenario G.3: Behaviour of the PICC Type A in the READY(1) state

Scope

to determine the behaviour of the PICC Type A in the READY state on cascade level
14443-3:2018, 6.3.3.

Procedure
e following(Steps for all PICCs and every row of Table G.8:
PICE into READY(1) state.

Perfori

Check if the PICC response is as indicated in the PICC column.

Check if the PICC is in 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) - IDLE
(wrong parity bit)8 « Mute
SELFET SEEECH - with-wrongparity bit
(wrong parity bit)8 «— Mute IDLE
(93 20" - X
AC (empty) - UIDTX, [[1..32]] BCC READY(1)
(‘93' NVB UIDTX,[[1..n]]) N
ALt « ifn; = 32 thén
(splitaffer (0)b) (ggec) READY(D)
(UIDTX, [f#1..32]] BCC)?
(“93' NVB UIDTX,[[1..n,]])P N
ALt - ifn, = 32 then
(split affer (1)b) (8cc) READY(D)
(UIDTX,[[n,+1..32]] BCC)P
nAct (‘93’ NVB ~UIDTX,[[1..n5]])® Z IDLE
(wrong UID) « Mute
i SELECT(1) - A(QTIVE or
ECTf
SELECT o SAKE HEADYd
nSELECT! (‘93 70’ ~UIDTX,; BCGERC_A) - IDLE
(wrong UID) « Mute
Error cqndition (‘93 70" UIDTX}-BCC ~CRC) - IDLE
« Mute
ISO/IEC [14443-4 1(0)o(TEST_COMMAND1(1)) - IDLE
comtphand « Mute
DESELECT S(DESELECT) ~ IDLE
«— Mute
RATS RATS(0,0) - IDLE
« Mute
PPbS PPS(0,0,0) - IDLE
« Mute
PP Errr—

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 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 test is to determine the behaviour of the PICC Type A in the READY state on cascade level 2 according to
ISO/IEC 14443-3:2018, 6.3.3. This test is only for PICCs with double or triple size UID.

G.3.3.5.2 |Procedure
Perform the following steps for all PICCs with double and triple size UID and every row;of Table (;.9:
a) PutthgPICCinto READY(2) state.
b) Perfori the state transition by sending the command as indicated in the PICC-test-apparatuf column.
¢) Check if the PICC response is as indicated in the PICC column.
d) Check if the PICC is in the TTS.

Table G.9 — Transitions fromX READY(2) state

Trankition PICC-test-apparatus PICC TTS
REQA -
REQA IDLE
Q « Mute
WUPA
W{PA ~ IDLE
“— Mute
HL
HITA RS ~ IDLE
« Mute
AC (‘95 20Q’; wrong parity bit) -
. . IDLE
(wrong pprity bit)8 « Mute
SELECTf SELECT(2) with wrong parity bit -
. . IDLE
(wrong pprity bit)8 «— Mute
(‘95 20") -
AC t READY(2
(empty) - UIDTX,[[1..32]] BCC (2)
a2 Let1sn <32,UIBTX,[[n]] = 0.1f such a number does not exist, the test may be skipped.
b Let1<nf <32, UIDTX,[[n,]] = 1. If such a number does not exist, the test may be skipped.
¢ Cascade bitefSAK-shall-be{0}b-for-doublesize HID-PICCsand{Hb-fortriplesize HID-PICCsand-shal-beesherént with both

the value of uid0 ("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..n4]])2 -
“ ifn; = 32 then
ACE (BCQC)
(split after (0)b) else READY(2)
(UIDTX,[[n,+1..32]] BCC)
a
(‘95" NVB UIDTX,[[1..n,]])P -
. « if n, = 32 then
AC (BCC)
(split after (1)b) else READY(2)
(UIDTX,[[n,+1..32]] BCC)
b
nACf (‘95" NVB ~UIDTX,[[1..n3]])¢ - IDLE
(wronfg UID) « Mute
i SELECT(2) - ACTIVE or
5 f
SELECT - SAKe READYd
nSEIECT! (‘95 70’ ~UIDTX, BCC CRC_A) - IDLE
(wronfg UID) « Mute
‘95 70’ UIDTX, BCC ~CRC
Error c¢ndition ( 2 ) - IDLE
« Mute
ISO/IEC|[14443-4 1(0)o(TEST_.COMMAND1(1)) - IDLE
cominand «“ Mute
S(DESELECT
DESHLECT ( ) ~ IDLE
« Mute
RATS(0,0
RATS (0.0) ~ IDLE
“— Mute
PPS(0,0,0
PPS (0.0.0) ~ IDLE
« Mute
a  Let1<n} <32, UIDTX,[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let1=<nf <32, UIDTX,[[n,]] = 1. If such a hizmber does not exist, the test may be skipped.
¢ Cascade it of SAK shall be (0)b for double size UID PICCs and (1)b for triple size UID PICCs and shall be coher¢nt with both
the value of 4id0 ("88" for the cascade tagor not) and the UID size declared by b8b7 of ATQA.
d Double sjze UID PICCs shall be in-ACTIVE state; triple size UID PICCs shall be in READY state.
¢ Letls<np<32.
fIfthe PIGC UID is unknewn, it may be retrieved by putting the PICC in ACTIVE state, and then applying ACTIVE [» IDLE, IDLE
— READY(1) pnd READY({1)= READY(2) state transitions.
g€  The parify error is'simulated on the first transmitted byte of the frame by reversing the parity bit.
G.3.3.5.3 [Testreport

The test is:
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) Putthe PICC into READY(3) state.

b) Perforin the state transition by sending the command as indicated in the PICC-test-apparatuf column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check if the PICC is in the TTS.
Table G.10 — Transitions from READY(3) state
Transitions PICC-test-apparatus PICC TTS
REQA -
REQA - Mute IDLE
WUPA WUPA ~ IDLE
« Mute
HLTA HLTA N IDLE
«— Mute
A( (‘97 20’, wrong parity bit) -
. . IDLE
(wrong parity bit)e “— Mute
SELEtTd SELECT(3) with wrong paritybit > DLE
(wrong palrity bit)e - Mute
(‘97 200 -
AC (emipty) . UIDTX,[[1..32]] BCC READY(3)
(‘97’ NVB UIRTX,[[1..n,]])? -
AcH « if n; = 32 then
(split after (0)b) [eBl(;? READY(3)
(UIDTX5[[n,+1..32]] BCC)?
(97’ NVB UIDTX;[[1..n,]])P -
AcH - if n, = 32 then
(split aftpr (1)b) (BCC) READY(3)
(UIDTX4[[n,+1..32]] BCC)P
nA&d €97 NVB ~UIBTX- a1 -
(wrong UID) - Mute IDLE
SELECT(3) N
ELECTd ACTIVE
S ¢ — SAK (complete) CTIv

¢ Letlsnz=<32.

a  Let1s<n; <32, UIDTX3[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let1=<n,=<32, UIDTX3[[n,]] = 1. If such a number does not exist, the test may be skipped.

d Ifthe 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.
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Table G.10 (continued)
Transitions PICC-test-apparatus PICC TTS
nSELECTd (‘97 70’ ~UIDTX3 BCC CRC_A) - IDLE
(wrong UID) P Mute
Error condition (97 70°UIDTX3 BCC ~CRC) - IDLE
« Mute
ISO/IEC 14443-4 1(0),(TEST_COMMAND1(1)) -
IDLE
command « Mute
DESELECT S(DESELECT) ~ IDLE
« Mute
RATS(0:09
RATS e IDLE
« Mute
ppk PPS(0,0,0) - IDLE
“— Mute
a  Let1<n} <32, UIDTX3[[n4]] = 0. If such a number does not exist, the test may be skipped.
b Let1<nf <32, UIDTX3[[n,]] = 1. If such a number does not exist, the test may be skipped.
¢ Letlsnp<32.
d Ifthe PIGC UID is unknown, it may be retrieved by putting the PICC in ACTIVE state, dnd then applying ACTIVE [» IDLE, IDLE
— READY(1)|READY(1) - READY(2) and READY(2) - READY(3) state transitions.
¢ The parify error is simulated on the first transmitted byte of the frame by reyérsing the parity bit.
G.3.3.6.3 [Testreport
The test 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 only when it responds as indicated in the procgdure; and
c¢) FAIL in any other case.
G.3.3.7 S¢enario G.6: Behaviour of the PICC Type A in the ACTIVE state
G.3.3.7.1 [Scope
This test [is to determine~the behaviour of the PICC Type A in the ACTIVE state adcording to
ISO/IEC 14443-3:2018, 6.3(4;
G.3.3.7.2 |Procedure
Perform the following steps for every row of Table G.11:
a) PutthdPICCinto 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.

d)

Check if the PICC is in 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
« ) ~ a
HAC (93’ NVB ~UIDTX,[[1..n4]]) - ) IDLE
« Mute
HLTA T HALT
« Mute
SELHCT SELECT(1) ” . IDLE
« Mute
WSELECT (‘93 70’ ~UIDTX,; BCC CRC_A) - \ IDLE
— Mute
I RATS(0,0) -
RATS - ATS HAROTOCOL
Error copdition (‘E0 00" ~CRC) - IDLE
—~ Muteb
ISO/IEC 14443-4 1(0),(TEST_COMMAND1(1)) -
IDLE
comnjand - Muteb
DESEI|ECT S(DESELECT) - IDLE
« Muteb
ppk PPS(0,0,0) - IDLE
« Muteb
RATS RATS(0,0) with wrong parity bit - IDLE
(wrong palrity bit)c - Muteb
REQB - Mute IDLE or
Type B command o ACTIVEd
(‘93 20") -
AC t IDLE
(enfpty) o Mute
RATS witH all FSDI RATS(0,all FSDI RFU values) -
RFU vilues - ATS HROTOCOL
RATS with{CID RFU RATS(15,0) -
IDLE
valje « Muteb
a  Letl<nf<32.
b Mute or propfietary response.
¢ The parify‘erfor 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 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) Putthe PICC into HALT state.

b) Perforin the state transition by sending the command as indicated in the PICC-test-apparatuf column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check if the PICC is in the TTS.
Table G.12 — Transitions from HALT state
Transjtion PICC-test-apparatus PICC TTS
REQA REQA \* HALT
[ “— Mute
WUPA - .
WUPA - ATQA READY*(1)
HLTA HLTA ~ HALT
« Mute
(‘93 20" -
AC (emppty) - Mute HALT
‘ ) a
A (‘93’ NVB UIDTX;[[1..n4]]) - HALT
« Mute
i« ) ~ a
Ak (‘93 NVB ~UIDTX, [[1..n]]) N HALT
« Mute
SELHCT SELECT(1) ~ HALT
“« Mute
nSELECT (‘93 70’ ~UIDTX; BCC CRC_A) - HALT
« Mute
RATS RATS(0,0) - HALT
“— Mute
Error cohdition (‘52’) in the standard frame - HALT
«— Mute
ISO/IEC 14443-4 1(0)(TEST_COMMAND1(1)) - HALT
comntard = Vute
DESELECT S(DESELECT) ~ 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

Perform the following steps for every row of Table G.13:

a) PutthgPICC into READY*(1) state.
b) Perform the state transition by sending the command as indicated in the PICC-test-appdratuf column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check that the PICC is in the TTS.

Table G.13 — Transitions from READY*(1) state

Trangition PICC-test-apparatus PICC TTS
REQA N
RERA - Mute HALT
wiPpA WUPA > HALT
< Mute
HLJTA HLTA ~ HALT
“« Mute
AlC (‘93 20’, wrong parity bit) - HALT
(wrong phrity bit)f “ Mute
SELECT SELECT(1) with wrong*parity bit - HALT
(wrong phrity bit)f “ Mute
(9320 - .
AC (eppty) - UIDTX, [[1..32]] BCC READY*(1)
(‘93"NVB UIDTX, [[1..n,]])2 >
*
(split affer (0)b) ((Ijl(s:g) READY*(1)
(UIDTX,[[n,+1..32]] BCC)?
(93’ NVB UIDTX,[[1..n,]]) N
A « ifn, = 32 then
*
(split affer{)b) (BCC) READY*(1)
(UIDTX,[[n,+1..32]] BCC)P
nAC (93’ NVB ~UIDTX, [[1..n5]])¢ > HALT
(wrong UID) « Mute

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)

b Let1<n

¢ Cascade
with both th

d  Single si
¢ Letls<n

f The pari

Transition PICC-test-apparatus PICC TTS
SELECT(1) - ACTIVE *or
SELECT - SAKc READY*d

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
command « Mute

SEESELECTH

DESELECT * ’ HALT
« Mute

RATS RATS(0,0) ~ HALT
« Mute

PPS PPS(0,0,0) - HALT
« Mute

a2  Let1<=n) <32, UIDTX,[[n;]] = 0. If such a number does not exist, the test may be skipped.

b < 32, UIDTX,[[n,]] = 1. If such a number does not exist, the test may be skipped:

value of uid0 ('88' for the cascade tag or not) and the UID size declargd by b8b7 of ATQA.
ve UID PICCs shall be in ACTIVE* state; double and triple size UID PICCs should be in READY* state.
b < 32.

Ly error is simulated on the first transmitted byte of the frame by reversing the parity bit.

bit of SAK shall be (0)b for single size UID PICCs and (1)b for double and-triple size UID PICCs and shalll be coherent

G.3.3.9.3

The test is:
a) PASSo
b) FAILin

G.3.3.10 Sg

G.3.3.10.1

This test is

Test report

hly when the PICC responds as indicated in the procedure; and

any other case.

fenario G.9: Behaviour of'the PICC Type A in the READY*(2) state

Scope

to determinéithe behaviour of the PICC Type A in the READY* state of cascade level

Y according

to ISO/IEC [14443-3:2018, 6.3.6. This test only applies to PICCs with double or triple size UID.

G.3.3.10.2 |Procedure

Perform thée Fnl]nwing steps for every row of Table G 14-:

a) Putthe PICC into READY*(2) 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.

© ISO/IEC 2025 - All rights reserved
101


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

ISO/IEC 10373-6:2025(en)

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) - HALT
(wrong parity bit)f “ Mute
SEL CT SELECT(Z) \'A lth wWTOTTg pdar At_y blt
(wrong p4rity bit)f - Mute HALT
(‘95 20") - *
AC (empty) - UIDTX,[[1..32]] BCE READY*(2)
(95’ NVB UIDTX,[[1..n,]])? N
A - if n; = 32:then
*
(split aftbr (0)b) (Bes) READY*(2)
(UIDTXz[IR,+1..32]] BCC)
(‘95' NVB UIDTX,[[1..n,]])P N
A - if n, = 32 then
*
(split aftbr (1)b) (Bec) READY*(2)
(UIDTX,[[n,+1..32]] BCC)b
nAc (‘95" NVB ~UIDTX,[[1..n5]]) ¢ 5 HALT
(wrong UID) « Mute
SELECT(2) - ACTIVE or
SELHCT - SAKE READYd
nSELECT (‘95 70’ ~UIDTX, BCCERC_A) - HALT
(wrong UID) « Mute
Error cophdition (195 70" UIDTX; BCC ~CRC) - HALT
«— Mute
ISO/IEC 14443-4 1(0)o(TESD_COMMAND1(1)) - HALT
comnjand « Mute
DESELLECT S(DESELECT) ~ HALT
« Mute
RATS RATS(0,0) ~ HALT
« Mute
PPK PPS(0,0,0) - HALT
« Mute
a Letl< nys 32; UIDTXZ[[ul]] —OH suchaumberdoes ot exist; the testmay beskipped:

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 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  Double size UID PICCs shall be in ACTIVE state; triple size UID PICCs shall be in READY state.
¢ Letls<nz<32.

£ The parity error is simulated on the first transmitted byte of the frame by reversing the parity bit.
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G.3.3.10.3 Test report

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.3.3.11 Scenario G.10: Behaviour of the PICC Type A in the READY*(3) state

G.3.3.11.1

This test is
to ISO/IEC

G.3.3.11.2
Perform th

a) Putthsg

cope

to determine the behaviour of the PICC Type A in the READY* state of cascadg level

14443-3:2018, 6.3.6. This test is only for PICCs with triple size UID.

Procedure

e following steps for every row of Table G.15:

PICC into READY*(3) state.

B according

b) Perform the state transition by sending the command as indicatédiin the PICC-test-apparatuf column.

c¢) Check if the PICC response is as indicated in the PICC column.
d) Check if the PICC is in the TTS.
Table G.15 — Transitions\from READY*(3) state
Trankition PICC-test-apparatus PICC TTS
REQA N
REQA o Mute HALT
W PA W - HALT
« Mute
HITA ALTA ~ HALT
« Mute
AC (*97 20’, wrong parity bit) -
(wrong phrity bit)d . Mute HALT
SELECT SELECT(3) with wrong parity bit - HALT
(wrong phrity bit)d « Mute
(‘97 20") - .
AC (empty) - UIDTX,[[1..32]] BCC READY®(3)
(97 NVB U TR i1)® =
AC « if n; = 32 then
*
(split after (0)b) (El(s:g) READY*(3)
(UIDTX,[[n+1..32]] BCC)2

¢ Letl<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
*
(split after (1)b) (Elgg) READY*(3)
(UIDTX;[[n,+1..32]] BCC)P
nAC (‘97" NVB ~UIDTX,[[1..n5]])¢ - HALT
(wrong UID) « Mute
SELECT(3) -
ELECT ACTIVE*
SELEC « SAK (complete) CTIV
nSELECT (97 70" ~UIDTX; BCCCRC_A) > HALT
(wronig UID) « Mute
Error cgndition ('9770°UIDTX3 BCC ~CRC) - HALT
« Mute
ISO/IEC[14443-4 1(0)o(TEST_COMMAND1(1)) - HALT
compnand “— Muté
DESHLECT S(DESELECT) ~ HALT
« Mute
RATS RATS(0,0) - HALT
« Mute
pbs PPS(0,0,0) - HALT
« Mute

a  Let1<n <32, UIDTX3[[n]] = 0.If such a number does not exist, thi¢ test may be skipped.
b Let1<nf <32, UIDTX3[[n,]] = 1. If such a number does not existythe test may be skipped.
¢ Letl<ng<32.

d  The parify error is simulated on the first transmitted byte of the frame by reversing the parity bit.

G.3.3.11.3 [Test report
The test is:
a) N/A when the PICC has a singlé or'double size UID;
b) PASS when the PICC has asniple size UID and only when it responds as indicated in the procgdure; and

¢) FAIL in any other case.
G.3.3.12 S¢enarioG: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/IEC 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
HLTA HLTA - HALT
— Mute
['Q’ I\T\IB HINDTY 11 +» 111a _—
Alc C Y il L S ¥ I P HALT
- Muteb
« ’ ~ a
1Ac (‘93’ NVB ~UIDTX,[[1..n;]]) - i HALT
« Mute
SELECT SELECT(1) - HALT
« Muftéb
nSELECT (‘93 70’ ~UIDTX, BCC CRC_A) - ) HALT
« Mute
RATS(0,0) -
RATS - ATS PROTOCOL
‘E0 00’ ~CRC
Error cgndition ( ) Q b HALT
Bt Mute
ISO/IEC [14443-4 1(0)o(TEST_COMMAND1(1)) -
HALT
command - Muteb
DESELECT S(DESELECT) - HALT
« Muteb
PPbS PPS(0,0,0) - HALT
« Muteb
RATS RATS(0,0) with wrong parity bit - HALT
(wrong prity bit)c « Muteb
REQB - HALT or
Type B cpmmand - Mute ACTIVE*d
(‘93 20") -
AC t HALT
(empty) « Mute
a  Letls<nj<32.
b Mute or broprietarydesponse.
¢ The parify error is'simulated on the first transmitted byte of the frame by reversing the parity bit.
d  Check fifst HALT state as TTS. If TTS is not HALT state, rerun the test a second time to check ACTIVE* state.

G.3.3.12.3

The test is:

Test report

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) Putthe PICC into PROTOCOL state.

b) Perfortln the state transition by sending the command as indicated in the PICC-test-apparatus column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check {f the PICC is in the TTS.
Table G.17 — Transitions from PROTOCOL state
Trangition PICC-test-apparatus PICC TTS
REQA REQA - PROTOCOL
«— Mute
W1[PA WUPA & PROTOCOL
« Mute
"« ) a
A (‘93' NVB UIDTX, [[1..n]]) - PHOTOCOL
“« Mute
« ) ~ Q
Ac (‘93' NVB ~UIDTX,[[1..n,]]) N odoToCOL
« Mute
HLJTA HLTA ~ PROTOCOL
« Mute
SELECT SELECT(1) - PROTOCOL
«— Mute
nsEllEeT (‘93 70"«VIDTX,; BCC CRC_A) - PROTOCOL
« Mute
RATS RATS(0,0) ~ PROTOCOL
« Mute
Error cqndition S(DESELECT, ~CRC) - PROTOCOL
«— Mute
S(DESELECT) N
DESELECT . S(DESELECT) HALT
PPSt0;6;03 =
PPS «— Mute, PROTOCOL
or PPS responseb

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 - IDLE or
d
Type B caomman — Mute PR TOCOLd
(‘93 20") -
AC (einpty) o Mute PROTOCOL
, PPS(0,0,0) -
PPS with all PPSO RFU with all PPSO RFU value - Mute PROTOCOL
valfies '
or PPS response®
ISO/IEC [14443-4 1(0),(TEST_COMMAND1(1)) -
comrpand with block type set to (01)b - Mute PROTOCOL
(RFU blgck type)

a  Letls<nj<32.

5.3.

b PPS response is returned if the PICC supports PPS.

¢ The parify error is simulated on the first transmitted byte of the frame’by reversing the parity bit.
d  Check fifst IDLE state as TTS. If TTS is not IDLE state, rerun the testjasecond time to check PROTOCOL state.
¢ PPSresppnseisreturned only ifthe PICC supports PPS and appliésithe RFU error handling as defined in ISO/IEC 1#443-3:2018,

G.3.3.13.3 [Test report

The test is:

a) PASS oply when the PICC responds.as indicated in the procedure; and

b) FAIL in[any other case.

G.3.4 Scenario G.13: Handling of Type A anticollision

G.3.4.1 S¢ope

This test is|to perform'a full bitwise anticollision loop according to ISO/IEC 14443-3:2018, 6.5.3.

G.3.4.2 Procedure

a) Putthe 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 Procedure AnticollisionA
2 // 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 TPDURecv () # (UIDTXc[[p+l..32]] BCC) then return FAIL
17 // anticollision with unmatched bit

18 TPDUSend (SELECT (c) NVB UIDTXc[[1..p=1]]1 ~UIDTXc[[pl]l)
19 ilf TPDURecv () # Mute then return FAIL

20 / re-enter READY (1) (resp. READY* (1)) state

21 TPDUSend (WUPA)

22 end for

23 end flor

24 return PASS

G.3.4.3 Testreport

The test is:

a) PASS oply when every Anticollision Test procedure returns PASS{and
b) FAIL when any Anticollision Test returns the value FAIL.

G.3.5 Handling of RATS

Handling of RATS is tested in G.3.3.7 and G.3.3.12.

Scenario G
This scenaf
Scenario G

This scenaf

G.3.6 Ha

G.3.6.1 Sq

Thistestis
5.7.2.2.

.14: RATS after wrong RATS
io, which was defined in former editions of this document, is no longer present.
.15: RATS after RATS

io, which was defined in former editions of this document, is no longer present.

hdling of PPS request

fope

G3.62 P

rocedure

o determinethe handling of the PPSrequestby the PICC Type Aaccording to ISO/IEC 144

143-4:2018,

For each of the scenarios described in Table G.18, Table G.19 and Table G.20, perform the following steps:

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
PPS(0,0,0) -
“« Mute or ('DO' CRC_A)?
PPS(0,0,0) -
- Mute

a  Respons

e depends on whether the PICC supports PPS or not. If the PICC does not support any changeable’para

not support he PPS request because the PCD shall not send PPS to such a PICC (see ISO/IEC 14443-4:2018,5.1, 6th d

neters it may
hsh).

Table G.20 — Scenario G.19: PPS after unreceived PPS

PI

CC-test-apparatus PICC

'D0 11 00" ~CRC)
Mute

PPS(0,0,0)

Tl

Mute

G.3.6.3 T
The test is:
a) PASSo
b) FAILin

G.3.7 Sce

G.3.7.1 Sq

This test is
ISO/IEC 14

G372 P

Perform th

pst report

hly when the PICC responds as indicated-in the procedure; and

any other case.

nario G.20: Handling of ESD
fope
143-4:2018, 5.2,

rocedure

e following steps for each FSDI defined in ISO/IEC 14443-4 including all RFU values:

to determine if the'PICC Type A respects the FSD value as negotiated by the RATS according to

a) Putth

PICC into ACTIVE state

b)
9
d)
e)
f)

Send the RATS(0, fsdi) command with parameter fsdi as in the particular test.

Check that the PICC answer is a valid ATS and that its size does not exceed FSD.

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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G.3.7.3 Testreport

The test is:

a) PASS only when the PICC responds as indicated in the procedure, and

b) FAILin

any other case.

G.3.8 Handling of frame delay time PICC to PCD and SFGT

G.3.8.1 Scope

This test is to determine if the PICC Type A respects the minimum frame delay time PICC to PCD defined in

ISO/IEC14

G382 P

The proced
supported

Perform th
a) Putths

b) For ead

45-5:ZUlo, 6.4.1.Z2 and SrGl defined 1n ISU/IEU 14445-4:12U10, 5.5.0.

rocedure

by the PICC in each direction.
e following steps for Scenario G.71:
PICC into IDLE state.

h step in the scenario do:

1) Se;Id the command as described in the PICC-test-apparatus column of Table G.21 res

ti

2) Ch

¢) End for.

ing condition described in the frame delay time PI€€ to PCD column.

bck that the PICC response matches the one ofithe PICC column of Table G.21.

ure shall be repeated at a bit rate of f./128 in both directions and at the maximum bit rates

pecting 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 (complete)
4b (1172 + 50)/f.2 AC(2) -
« UIDTX,8dC
5b (1172 + 50)/f.2 SELECT(2) -
« SAK (cascadq) or
SAK)(compldte)
6° (1172 + 50)/f.2 AC(3) -
«— UIDTX; BQC
7¢ (1172 + 50)/f.2 SELECT(3) -
N SAK (compldte)
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 responfe
10 (1172 + 50)/f, if SFGI=0 1(0),(TEST_COMMAND1(1)) -
or SEGT + 50/f ¢ - 1(0)o(TEST_RESPONSE1(1))f
11 (1172 + 50)/f.2 1(0);(TEST.-COMMAND3) -
« S(WTX)(WTKM)
12 (1172 + 50)/f 2 SEWTX)(WTXM) -
« 1(0);(TEST_RESPPNSE3)#
3 The appliied frame delay time PICC to PCD shall have a maximum tolerance of £25/f..
b This step is sent only for a PICC with UID size 2 or 3.
¢ This step is sent only for a PICC with UID'size 3.
d  PPSreqyest is sent for bit rate > £,/128. Configure PPS request with appropriate dsi and dri corresponding to the maximum
bit rates supported by the PICC in-each direction. Skip this step if the PICC does not support any changeable parameters in the
ATS.
¢ Ifthe pr¢vious 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)_rhay be sent by the PICC. The PICC-test-apparatus shall acknowledge each S(WTX) request with an
S(WTX) resgonseuntil receiving the PICC response. There is no specific requirement on frame delay time PICC t¢ PCD for the
S(WTX) response(s).
g2 Additional SCWTX) request(s) may he sent hy the PICC_The PICC-test-apparatus shall acknowledge each SCWTX) request

with an S(WTX) response until receiving the PICC response. There is no specific requirement on frame delay time PICC to PCD for
the S(WTX) response(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

PPSO and P

PS1 as defined in ISO/IEC 14443-4.

G.3.9.2 Procedure

G.3.9.2.1

Sequencing

The scenario in G.3.9.2.2 shall be carried out in the following sequences:

a) The sc

bnario skipping steps e) to h) shall be repeated for all combinations of PCD to PICC

hind PICC to

PCD supported bit rates negociated by PPS. All of the RFU bits of PPS0 shall be set to (1Jb, &t least once.

b) The sc

suppor
during

G.3.9.2.2

Perform th
a) Putths
b) Putthe
¢) Send th

With any o
handling as

d)
e)
f)

Check {
Send aj

Check
S(PAR
S(PAR

Send aj

Check

bnario skipping step c) shall be repeated for all combinations of PCD to PICC and H
ted bit rates negotiated by S(PARAMETERS) blocks if supported by thePICC. All of t
bit rate negotiation in steps €) to h) shall be set to (1)b at least once.

Scenario

e following steps:

PICC into IDLE state.

PICC in PROTOCOL state.

e appropriate PPS request and check the PPS response.

"the RFU bits in PPSO set to (1)b, PPS respense is returned only if the PICC applies thg

hat the PICC responses are valid. Record the presence, content and timing of the PICC
1 S(PARAMETERS) block indicating Bit rates request.
PICC answer. If the PIGCosupports S(PARAMETERS) blocks, the PICC respond

METERS) it stays mute; skip steps g) and h).
1 S(PARAMETERS)block to activate selected communication parameters (bit rates).

hat the PICCresponse is a valid S(PARAMETERS) block to acknowledge the activated j

Send t
the PI

Send the Q(nF‘QF‘I F’("T‘) command

e I-bloek1(0),(TEST_.COMMAND1(1)). Record the presence, frame format, content ar
response.

defined in ISO/IEC 14443-3:2018, 5.3. Qtherwise, the PICC will not change its bit rate.

ICC to PCD
he RFU bits

e RFU error

responses.

s with an

METERS) block containing values for all supported parameters. If the PICC does not support

arameters.

d timing of

timing

the PIC

of the PICC response.

Send a WUPA command.

Cresponse.
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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) FAILin

G.4 Test

any other case.

method for initialization of the PICC Type B

G.4.1 General

This subcl

If the PIC
ISO/IEC 14

G.4.2 Sce

G.4.2.1 Sq

This test
ISO/IEC 14

G422 P

Perform th
the respect

a)
b)

Place t

Switch
ISO/IE

c¢) Switch
d)
e)

f)

Wait 5
Record

Switch
ISO/IE

g) Switch

h) Wait5

a .

MMMM&MWMEC 14443-4

is not required all tests containing ISO/IEC 14443-4 commands need not be applied.

[ does not support the REQB/WUPB with N > 1 nor the Slot-MARKER -tom
143-3:2018, 7.6.1) all tests containing these commands need not be applied.

nario G.21: Polling

fope

s to determine the behaviour of the PICC Type B on yreceiving of REQB ac
143-3:2018, 5.2.

rocedure

e following steps for 3 different field strengths of H,,
ive PICC class:

(Hpin + Hyayd/2 and Hy,, as s

in’

he PICC into the field and adjust it.

the RF operating field off for asminimum time for resetting a PICC in accor
[ 14443-3:2018, 5.2.5.

the RF operating field on.
ms and send a valid REQB(1) command.
the presence and the content of the PICC response.

the RF operdting field off for a minimum time for resetting a PICC in accor
[ 14443-3:2018; 5.2.5.

the RF.gperating field on.

ms and send a valid REQA command (with Type A modulation).

mand (see

cording to

pecified for

Hance with

lance with

i) Wait5

j)

Record

ms and send a valid REQB(1) command.

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) FAILw

hen 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 scenario in G.4.3.2.2 shall be carried out in the following sequences:

a)

b)

G.4.3.2.2
Perform th

Perform th

a)
b)
9
d)

e)
f)

g)
h)

The sc

PCD supported bit rates negotiated by ATTRIB.

bnario skipping steps g) to j) shall be repeated for all combinations of PCD to PICC

ind PICC to

The scé¢nario shall be repeated for all combinations of PCD to PICC and PICC to PCD(supported bit rates

negotigted by S(PARAMETERS) if supported by the PICC. In step e), b8 to b5 ofParam 2 sh

(0000)

Put thq PICC into IDLE state.

Set the
Send a

Check 1
the PIC

Send th

Check
conten

Send aj

Check
S(PAR
S(PAR

Send a
options

D.

Scenario
e following steps:

e following steps for each row of Table G.22:

frame parameters of the PICC-test-apparatus.according to Table G.22.
REQB command.

hat the PICC response is a valid ATQB: Record the presence, frame format, content ar
C response.

e appropriate ATTRIB(0, 0) corimand.

F and timing of the PICC'response.

1 S(PARAMETERS)block to send Bit rates request.
PICC answer. \If the PICC supports S(PARAMETERS) blocks, the PICC respong
METERS]Jt stays mute; skip steps i) and j).

h S(PARAMETERS) block to activate selected communication parameters (bit rates a

).

h1] be set to

d timing of

that the PICC response is‘a valid Answer to ATTRIB(0). Record the presence, frajme format,

s with an

METERS)-block containing values for all supported parameters. If the PICC does mot support

nd framing

Check that the PICC response is a valid S(PARAMETERS) block to acknowledge the activated parameters.

Send the I-block 1(0),(TEST_COMMAND1(1)). Record the presence, frame format, content and timing of

the PIC

Cresponse.

Send the S(DESELECT) command.

Check that the PICC response is a valid S(DESELECT). Record the presence, frame format, content and

timing

Send a

of the PICC response.
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 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b 0 0
3 55¢f110-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b 0 0
4 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)b 0 0
6 6¢c¢l | 11+1/8 | 3+1/8| 11+1/8 | (00)b (00)b (0)b (0)b (00)b 0 0
7 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b -8 -88
8 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b +8! +8i
9 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b -8 +8i
10 0 10-1/16 | 2-1/8 | 10-1/16 | (00)b (00)b (0)b (0)b (00)b +8 -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 (0)b (0)b (00)b 0 0
13 0 10,5 2,5 10,5 (01)b (00)b (0)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 2,5 105 (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 2,5 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
a2 Only apglicable if PIEG'supports at least one framing options.
b Bit boundaries i$\applied on b2 of the first byte of I-block 1(0),(TEST_.COMMAND1(1)). For bit rates higher than f,/16, bit
boundaries shall gCcuir at nominal bit positions.
¢ Notapplfcable 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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G.4.3.3 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.79.

G.4.4 Testing of the PICC Type B state transitions

G.4.4.1 General

These test;

ISO/IEC 14

G442 G

G.4.4.2.1
This is the

G.4.4.2.2

Putting the

tables. The

In order to
apply the
Table G.24.

143-3:2018, 7.4.
pneral test outline

General

same procedure as described for the PICC Type A (see G.3.3.2).

Functions to set the PICC in TIS

PICC into the TIS will be done by a sequence of transition commands specified in th
general method is as follows:

put the PICC into the TIS, look up the corresponding sequence in Table G.23. Then §
Ktate transitions described in this columi by looking up the corresponding coi
Always check the content and integrity of@®he PICC response.

Table G.23 —State transition sequence

are to verify the correct implementation of the PICC Type B state diagram as dLscribed in

e following

uccessively
mmands in

TIS State Transition Sequence
POWER-OFF —
IDLE2 POWER-OFF — IDLE
READY-REQUESTED PQWER-OFF — IDLE - READY-REQUESTED
READ)-DECLARED ROWER-OFF — IDLE - READY-DECLARED
PROTOCOL POWER-OFF - IDLE - READY-DECLARED — PROTOCOL
HALT POWER-OFF — IDLE — READY-DECLARED — HALT
a  IDLE stafe may be(reached 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
HLTB -

READY-DECLARED = HALT (_ '00' CRC_B
AT FRIB(6:63
READ)-DECLARED — PROTOCOL - Answer 5 ATTRIB(0)

REJADY-DECLARED — IDLE REQB(1, nAF) -

« Mute

a2 Incase 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 G.25|describes the state transitions, which are used to check whether the PICC is in the state S.
The content of the PICC answer (i.e. ATQB...) should be thoroughly checked for ISO/IEC 14443-3 and
ISO/IEC 14443-4 conformance.

NOTE1  The tests can cause the PICC to change its state.

Table G.25 — Checking the TTS

TTS PICC-test-apparatus PICC
REQB(1) -
IDLE « ATQBP
SLOTMARKER (n)2 -
READYIREQUESTED . ATQBb
ATTRIB(0, 0) -
\'&
READY-DECLARED — Answer to ATTRIB(D)
1(0),(TEST_.COMMAND1(1)) -
PROT L
0TOCO - 1(0),(TEST_RESPONSH1(1))
REQB(1) -
— Mute
HALT WUPB(1) -
« ATQBP

a  Since th¢ selécted PICC slot is unknown, the Slot-MARKER command shall be reissued with different slot vglues until an
ATQB is recelved/

b If the PUPTTs 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

Transjtion PICC-test-apparatus PICC TTS
REQB¢ REQB(1) C ATQB READY-DECLARED
WURBd WUPB(1) : ATQB READY-DECLARED

REQB (05 00 00’ ~CRC) 5 g

(wrong CRC) « Mute i
WUPB (05 00 08' ~CRC) R np

(wrong CRC) « Mute i

HLTB ALTB - IDLE
< Mute
ATTRIB ATTRIB(0, 0) - IDLE
« Mute
LOTMARKER(n)2
Slot-MARKER SLO (n) - IDLE
« Mute
ISO/IEC 14443-4 [(0)o(TEST_COMMANDAZ(1)) - IDLE
comnjand “ Mute i
DESELECT S(DESELECT) - IDLE
« Mute
REQB® REQB(L,nAFI) 5 mp
(Unmatclied AFI) « Mute i
WURFBe WUPB(1,nAFI) - IDLE
(UnmatcHed AFI) - Mute i
HLTB HLTB(~PUPI) N IpLE
(Unmatchpd PUPI) - Mute i
ATTRIB ATTRIB(0, 0, ~PUPI) - IDLE
(Unmatchgd PUPT) - Mute i
REQR(16)P -
REQBT Hh - — 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-

¢ 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.

¢ Anyunmatched AFI values, also values which are currently RFU, should 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

a2 nshall run through all values 2 <n < 16.

b Neverth¢less, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-
state.

¢ Ifthe PIGC does not support the REQB/WUPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test need hot be gpplied.
d  All matched AFIs as defined by the PICC manufacturer shall be tested.

¢ Anyunnjatched AFI values, also values which are currently RFU, should be tested.

G.4.4.3.3 [Testreport
The test is:
a) PASS oply when the PICC responds as indicated in the procedure; and

b) FAIL in[any other case.

G.4.4.4 S¢enario G.24: Behaviour of the PICC Type B in the READY-REQUESTED sub-state

G.4.4.4.1 |General

If the PICC does not support the REQB/WUPB with N > 1 nor the Slot-MARKER command (see
ISO/IEC 14443-3:2018, 7.6.1) this scenario neeéd not be applied.

G.4.4.4.2 [Scope

This test is|to determine the behaviouir of the PICC Type B in the READY-REQUESTED sub-state according to
ISO/IEC 14443-3:2018, 7.4.5.

G.4.4.4.3 |Procedure

Perform the following/steps for every row of Table G.27:

a) Putthg PICGinto READY-REQUESTED state. If the PUPI is unknown, put the PICC in READY-DECLARED
state t¢ retrieve the PICC PUPI and put it in IDLE state before performing the step a).

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.
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Table G.27 — Transitions from READY-REQUESTED sub-state

Transition PICC-test-apparatus PICC TTS
REQB(1) -
REQBd READY-DECLARED
Q - ATQB
WUPB(1) -
d -
WUPB - ATQB READY-DECLARED
REQB (0500 00" ~CRC) -
(wrong CRC) - Mute READY-REQUESTED
WUPB (0500 08' ~CRC) -
(wrong CRC) - Mute READY-REQUESTED
HLTB ST READY-REQUESTED
“— Mute
ATTRIB ATTRIB(0, 0) - READY-REQUESTED
« Mute
SLOTMARKER(n)?2 -
Slot-MARKER - ATQB or Mute READY-DECLARED
ISO/IEC 14443-4 1(0)o(TEST_.COMMAND1(1)) - READY-REQUESTED
commpnd « Mute
DESELECT S(DESELECT) - READY-REQUESTED
“— Mute
REQB(16)b
REQB QB(16) - READY-REQUESTED
« Mute
b
WURB WUPB(16) % READY-REQUESTED
« Mute
REQRBe REQB(1,nAFI) - IDLEC
(unmatchpd AFI) - Mute i
WUPBe WUPB(1,nAFI) - IDLEe
(unmatchgd AFI) - Mute i
HLTB HLTB(~PUPL) -
(unmatchgd PUPI) « Mute READY-REQUESTED
ATTRIB ATTRIB(6,-0, ~PUPI) -
(unmatchdd PUPI) - Mute READY-REQUESTED
a2  nshall rfin through all values 2¢«< 1< 16. The PICC shall respond ATQB at exactly one value of n, else Mute.
b Neverth¢less, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-
state.
¢ Send all plot-MARKER)commands and verify that there is no response before checking the IDLE state.
d  All matched AFIsas defined by the PICC manufacturer shall be tested.
¢ Any unnjatched AFI values, also values which are currently RFU, should be tested.

G.4.4.4.4 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.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) Putthe PICC into READY-DECLARED sub-state.

b) Perforin the state transition by sending the command as indicated in the PICC-test-apparatuf column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check if the PICC is in the TTS.
Table G.28 — Transitions from READY-DECLARED subé4state
Transjtion PICC-test-apparatus PICC TTS
REQB(1) - i
e - [
RE(QB - ATOB READY-DECLARED
WUPB(1) > I
e - [
WUFB - ATQB READY-DECLARED
RE(B ('0500 00" ~CRC) - i
(wrong CRC) - Mute READY-DECLARED
WUPB (0500 08" ~CRC) - I
(wrong CRC) - Mute READY-DECLARED
HLTB -
HLTB HALT
« ('00' CRC_B)
ATTRIB(0, 0) -
ATTRIB « Answer to ATTRIB(0) PROTPCOL
a
Slot-MARKER SLOTMARKER(n) - READY-DECLARED
« Mute
ISO/IEC 14443-4 1(0)o(TEST_COMMAND1(1)) - READY-DECLARED
commnjand « Mute
DESELECT S(DESELECT) - READY-DECLARED
« Mute
C
REQBP REQB(16) - READY-RHQUESTED
« Mute
C
WURB® WUPB(16) - READY-RHQUESTED
= Mute
HLTB HLTB(~PUPI) -
(unmatched PUPI) - Mute READY-DECLARED

a2 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 applied.

¢ Nevertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-
state.

d  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.

f 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) - IDLEC
(unmatched AFI) « Mute
WUPBf WUPB(1,nAFI) - IDLE
(Unmatched AFI) «— Mute
ATTRIB with all ATTRIB(0, 0) with Param 1 -
Param 1 (b2,b1) RFU (b2,b1) set to RFU values P Answer to ATTRIB(0) PROTOCOL
values
ATTRIB 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) PROTPCOL
RFU vjalue
ATTRIB with all ATTRIB(0, with Param 2 -
Param 2 (p4 to b1l) (b,b3,b2,b1) set to RFU values) - Answer to ATTRIB(0) PROTPCOL
RFU values
ATTRIB with ATTRIB(0, 0) with Param 3 (b4) -
Param 3 (p4) RFU setto (1)b - Answer to ATTRIB(0) PROTPCOL
valfie
ATTRIB with ATTRIB(0, 0) with all Param 3 -
Param 3|b3,b2) (b3,b2) values different to ATQB - Answertd ATTRIB(0) PROTPCOL
valyes Protocol_Type (b3,b2) value
ATTRIB with ATTRIB(0, 0) with Param 3 -
Param 3 (b8 to b5) | (b8,b7,b6,b5) set to RFU values - Mute READY-DECLARED
RFU values
ATTRIB with ATTRIB(15, 0) ~
Param 4 ¢ID RFU - Mute READY-DECLARED
valjie
ATTRIB with all ATTRIB(0, 0) with Param:4 -
Param 4 (b8 to b5) | (b8,b7b6,b5) set to RFU values - Answer to ATTRIB(0) PROTPCOL
RFU values
2 nshall ryin through all values 2 < n < 16.
b Ifthe PI§C does not support the REQB/WWPB with N > 1 (see ISO/IEC 14443-3:2018, 7.6.1) the test need not be gpplied.
¢ Neverthgless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED sub-
state.
d  Send ATTRIB command and-verify that there is no response before checking the IDLE state.
¢ All matched AFIs as defifted by the PICC manufacturer shall be tested.
f Any unnjatched AFLvalues, also values which are currently RFU, should be tested.
G.4.4.5.3 |[Testreport

The test is:
a) PASS only when the PICC responds as indicated in the procedure; and

b) FAIL in any other case.
G.4.4.6 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

Transjtion PICC-test-apparatus PICC TTS
REQB(1) -
REQBd HALT
Q — Mute
WUPB(1) -
d DE
WURB . ATQB READY-DECLARED
WUPB (0500 08' ~CRC) -
(wrong CRC) - Mute HALT
HLTB HLTB - HALT
— Mute
ATTRIB ATTRIB(0, 0) - HALT
« Mute
a
Slot-MARKER SLOTMARKER (n) Q HALT
« Mute
ISO/IEC 14443-4 1(0)o(TEST_COMMAND1(1)) -
HALT
comnjand «— Mute
DESEIECT S(DESELECT) - HAILT
« Mute
WURBe WUPB(1,nAFL) - olE
(UnmatcHed AFI) - Mute i
REQBe REQB(@,nAFI) - ualLr
(Unmatched AFI) « Mute
HLTB HLTB(~PUPI) -
(Unmatchpd PUPI) - Mute HALT
ATTRIB ATTRIB(O, 0, ~PUPI) - nalLT
(Unmatchgd PUPI) “— Mute
C
WURBP WUPB(16) - READY-RHQUESTED
« Mute
a  nshall rfinthretgh all values 2 <n < 16.
b Ifthe PIGE duca 1ot SHPPot + thc REQB/‘V“V’UPB W lth N—% (.)CC }SC/{EC F44-43~3 2018, 761), thc test uccd ot bc pplled

¢ Nevertheless, there is statistically a probability of 1/16 so that the PICC answers ATQB and goes to READY-DECLARED 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.

© ISO/IEC 2025 - All rights reserved
123


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

ISO/IEC 10373-6:2025(en)
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) Putthe PICC into PROTOCOL state.

b) Perfortln the state transition by sending the command as indicated in the PICC-test-apparatus column.
c¢) Check if the PICC response is as indicated in the PICC column.
d) Check {f the PICC is in the TTS.
Table G.30 — Transitions from PROTOCOL state
Transition PICC-test-apparatus PieC TTS
REQBY REQB(1) - PROTOCOL
« Mute
WUlpBP WUPB(1) ~ PROTOCOL
« Mute
RE[QB (0500 00" ~CRC) -
(wrong CRC) A Mute PROTOCOL
wUPB ('05 00 08' ~CRC) >
(wrong CRC) - Mute PROTOCOL
HLTB HLTB ~ PROTOCOL
“« Mute
ATTRIB ATTRIB(0,0) - PROTOCOL
« Mute
LOTMARKER(n)?2
Slot-MARKER SLOTMARKER(n) ~ PROTOCOL
« Mute
ISO/IEC [14443-4 1(0Jo(TEST_COMMAND1(1)) - PROTOCOL
comipand - 1(0),(TEST_RESPONSE1(1)) [
S(DESELECT) N
DESELECT i S(DESELECT) HALT
WUPBe WUPB(1,nAFI) -
(unmatched AFT) - Mute PROTOCOL
REQ@B® REQB{L,mATH =
(unmatched AFT) - Mute PROTOCOL

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

HLTB
(unmatched PUPI)

HLTB(~PUPI)
Mute

PROTOCOL

ATT

(unmatched PUPI)

RIB ATTRIB(0, 0, ~PUPI)

Mute

PROTOCOL

Type A command

REQA

T LT Ll

Mute

IDLE or PROTO-

coLd

n shall run through all values 2 < n < 16.

All matched AFIs as defined by the PICC manufacturer shall be tested.

Any un
Check fir

dlClled ATFTVAIUES, d150 VdIUuesS WIIICIT aIre CUrreiitly Rru, Snould pe tested.

st 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

The test is:
a) PASSo
b) FAILin

G.4.5 Scd

G.4.5.1 S¢

The purpo
ISO/IEC 14

The core of
below. The
how many
mapped ea

Since Type
verificatior]
correctly. T]
Instead, thq
the smaller
small as po
PICC thatd

The PICC sh
the statisti

Test report

hly when the PICC responds as indicated in the procedure; and

any other case.

nario G.28: Handling of Type B anticollision

fope

se of this test is to determine the handling "of a PICC Type B anticollision ac
143-3:2018, 7.4.1.

this test is the procedure AnticollisionB(N, outparam chi2) which is defined in the p
procedure performs 256 REQB(N) commands and following Slot-MARKER commands
imes each of the N slots has been selected by the PICC. The procedure also checks if t
th REQB(N) request to exactly one slot. If this is not the case the test returns FAIL.

B anticollision is based on-random selection of the slots, statistical methods shall

. As it is the nature of@ll statistical tests, this test can fail even in the case the PI
his failure is called a “Type I error” in statistical terms. This error cannot be complet
probability of its gectirrence can be controlled by the so called “significance value” a.
a, the less probable the “Type I error”. However, this does not mean that one should
ssible. This is\because the smaller a is, the more probable is that the test passes a bad
pesn’t select the slots with the right probability). In statistical terms this is called a “Ty

all additionally select each of the N slots with equal probability (i.e. 1/N). In order to
ral }%-test on all slots shall be performed. The result of this test is the value chi2 wh

cording to

seudo code
and counts
he PICC has

be used for
CC behaves
bly avoided.
[his means,
select a as
PICC (i.e. a
pe Il error”.

verify this,
fich shall be

compared ¢

gainst the x2, y_; quintile.

G.4.5.2 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

o XZa,N—l
Xza,l Xza,3 Xza,7 Xza,15
0,1 (optional) 2,706 6,251 12,017 22,307
0,05 (optional) 3,841 7,815 14,067 24,996
0,01 (optional) 6,635 11,345 18,475 30,578
0,005 7.879 12,838 20,278 2,801

Pseudo codIe: Type B anticollision procedure

1 Procedure AnticollisionB (N, chi2)
3 // TPUSend and TPDURecv are PCD specific functions
4 // to |send and receive TPDU frames
5 //

6 // prdoability for selecting slot
7 p = 1/[N

8 //

9 // clgar slot counters

10 for i |[from 1 to N do

11 Slots[i] = 0

12 endfoq

13 //

14 // colllect data
15 for i |from 1 to 256 do

16 Resgt the PICC

17 TPDUYSend (REQB(N))

18 if TPDURecv () = ATQB then
19 Sllots[1] = Slots[1]+1
20 endilf

21 for |3 from 2 to N do

22 THDUSend (SLOTMARKER (7))
23 ifl TPDURecv () = ATQB then
24 Slots[j] = Slots[j]+1
25 endif

26 endflor

27 endfoq

28 //

29 // chgck that exactly

30 // ong slot has been selected at each run
31 cnt =|0
32 for i |from 1 to N do

33 cnt |F cnt + Slets[i]
34 endfor

35 if cnt # 256 hen

36 retyrn EATE

37 endif

38 Chi2 H 4

39 for i from tT—to NQO

40 chi2 = chi2 + Slots[i]*Slots[i]
41 endfor

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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G.4.6 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) Putthe PICC into READY-DECLARED sub-state.

b) Send the command sequence as described in the PICC-test-apparatus column.
c) Check that the response of the PICC conforms with the one given in the PICC column.

d) Check {f the PICC is in PROTOCOL state.

Table G.32 — Scenario G.29: ATTRIB with wrong PUPI

PICC-test-apparatus PICC
ATTRIB(0, 0, ~PUPI)

Mute

ATTRIB(0, 0)

Tt

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)

Tl

Answer to ATTRIB(0

G.4.6.3 Testreport
The test is:
a) PASS oply when the PICCTesponds as indicated in the procedure; and

b) FAIL infany otherase.

G.4.7 Scgnario:G.31: Handling of Maximum Frame Size

G.4.7.1 Scepe

This test is to determine if the PICC Type B respects the Maximum Frame Size as negotiated by the ATTRIB
according to ISO/IEC 14443-3:2018, 7.10.4.

G.4.7.2 Procedure

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 Testreport

The test is:

a) PASS only when the PICC responds as indicated in the procedure; and

b) FAILin

G.4.8 Ha

G.4.8.1 Sq

This test is
79.4.4 and

G482 P

The proced
supported

Perform th
a) Putthg

b) For ead

1) Send the command as described in thePICC-test-apparatus column respecting the timin

de
2) Ch

¢) End for.

any other case.

hdling of TR2 and SFGT

fope

to determine if the PICC Type B respects the minimum TR2 according ISO/IEC 141
SFGT according ISO/IEC 14443-3:2018, 7.9.4.7.

rocedure

by the PICC in each direction.
e following steps of the scenario described in Table G.34:
PICC into IDLE state.

h step in the scenario do:

bcribed in the TR2 column.

pck that the PICC response matches the one of the PICC column.

143-3:2018,

ure shall be repeated at a bit rate of f_/128 in both directions and at the maximum bit rates

g condition
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Table G.34 — Scenario G.73: Handling of TR2 and SFGT

Step TR2 to apply PICC-test-apparatus PICC
1 . REQB(1)2 -
« ATQB or Extended ATQB
) o WUPB(1)2 -
« ATQB or Extended ATQB
L 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.¢d - 1(0)(TEST_RESPONSE1(1))¢
— oY HOTFEST-COMMAND3S
5 Minimum TR2 + 50/f o S(WTX) (I DKM)
. S(WTX)(WTXM) -
b,c
6 Minimum TR2 + 50/fc P I[O)l(TEST_RESP :)NSE3)f

a  Bit5 of HARAM is set to 1 (PICC-test-apparatus supports the extended ATQB).
b Minimurh TR2 is set as given in the ATQB.

¢ Theappliied TR2 or SFGT shall have a maximum tolerance of £25/f..

d  Ifthe PI§C has responded with extended ATQB.

e S(WTX)[request(s) may be sent by the PICC. The PICC-test-apparatus shall ackhowledge each S(WTX) request with an
S(WTX) response until receiving the PICC response. There is no specific requireménton TR2 for the S(WTX) response(s).

f Additionfal 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€ificrequirement on TR2 for the S(WTX] response(s).

G.4.8.3 Testreport
The test is:
a) PASS oply when the PICC responds as indicatedin the procedure; and

b) FAIL infany other case.
G.5 Testimethods for logical.eperation of the PICC Type A or Type B

G.5.1 General

G.5.1.1 Gpneral

This subclguse contains tests verifying that the activated PICC conforms to the ISO/IEC 14443-4. This
subclause gpplies to-PICC Type A and Type B.

G.5.1.2 PJ€Eactivation 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 PICCreaction to ISO/IEC 14443-4 scenarios

G.5.2.1 Scope
This test is to determine the behaviour of the PICC according to ISO/IEC 14443-4:2018, Clause 7. This test
uses impleientations of the protocot sCenarios o 27 Nnex
G.5.2.2 Procedure
For each offthe scenarios described in Table G.35 to Table G.58, perform the followingsteps:
a) Activatle the PICC as described in G.5.1.2, use CID = 0.
b) For eadh step in the scenario do:
1) Send the command as described in the PICC-test-apparatus column.
2) Chgck that the PICC response matches the one of the PICC cohimn.
¢) End for.
Table G.35 — Scenario G.32:Exchange of I-blocks
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE[ (1))
2 1(0);(TEST_.COMMAND1(1)) -
- 1(0),(TEST_RESPONSE] (1))
Table G.36 — Scenario G.33: Request for waiting time extension
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND3) -
- S(WTX)(WTXM)
9 S(WTX)(WTXM) -
- 1(0)o(TEST_RESPONSHE3)
3 [(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),(TEST_RESPONSE1(1))
) S(DESELECT) -
« S(DESELECT)
3 REQA or REQB(1)2 -
« Mute
4 WUPA or WUPB(1)2 -
« ATQA or ATQB?
a  For the HeE6FypeA-thetefroptionshattbensedTForthe PICC Type B-therishtoptionshattbetsed
Table G.38 — Scenario G.35: PCD uses chaining
Step PICC-test-apparatus PI€EC
1 (1), (TEST_.COMMAND1(2),) -
« R(ACK),
) 1(0);(TEST_COMMAND1(2),) -
« 1¢0);(TEST_RESPONSE[L(2))
3 1(0)o(TEST_COMMAND1(1)) >
- 1(0),(TEST_RESPONSE[L (1))
Table G.39 — Scenario G.36: PIC€ uses chaining
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND2(2)) -
- 1(1)o(TEST_RESPONSE2(R),)
2 R(ACK), -
« [(0);(TEST_RESPONSE2(2),)
3 1(0)o(TEST_COMMAND1(4)) -
« 1(0),(TEST_RESPONSE1({1))
Table-G.40 — Scenario G.37: Start of protocol
Step PICC-test-apparatus PICC
1 [(0),(TEST_.COMMAND1(1), ~CRC) -
“— Mute
) R(NAK), -
« R(ACK),
3 1(0),(TEST_COMMAND1(1)) -
. 1(0)o(TEST RESPONSE1|(1))
4 1(0);(TEST_.COMMAND1(1)) - 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_RESPONSE1(1))
c HOYG{FEST-COMMANDH
- 1(0),(TEST_RESPONSE[L (1))
Table G.42 — Scenario G.39: Exchange of I-blocks 1
Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND1(1)) -
- 1(0),(TEST_RESPONSE(L (1))
) R(NAK), -
- 1(0),(TEST_RESPONSE[L (1))
3 1(0), (TEST_COMMAND1(1)) >
- 1(0),(TEST_RESPONSEL (1))
Table G.43 — Scenario G.40: Ex¢hange 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
L 1(0),(TEST_COMMAND3) -
- S(WTX)(WTXM)
R(NAK), -
2 - S(WTX)(WTXM)
3 S(WTX)(WTXM) -
- 1(0)o(TEST_RESPONSE3)
A 1(0),(TEST_COMMAND1(1)) -
-

1(0),(TEST_RESPONSE1

)

© ISO/IEC 2025 - All rights reserved
132



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

ISO/IEC 10373-6:2025(en)

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), N
- S(WTX)(WTXM)
A S(WTX)(WTXM) -
- 1(0)o(TEST_RESPONSE3)
c HOITEFEST-COMMANDHN ]
- 1(0),(TEST_RESPONSE(1))
Table G.46 — Scenario G.43: Request for waiting time extension
Step PICC-test-apparatus PICC
L 1(0)o(TEST_COMMAND3) N
- S(WTX)(WTXM)
) S(WTX)(WTXM, ~CRC) -
« Mute
3 R(NAK), -
- S(WTX)(WTXM)
A S(WTX)(WTXM) -
& 1(0)o(TEST_RESPONSH3)
c 1(0),(TEST_COMMAND1(1)) N
- 1(0),(TEST_RESPONSE1|(1))
Table G.47 — Scenario G.74:'‘Request for waiting time extension
Step PICC-test-apparatus PICC
) 1(0)o(TEST_COMMAND3) -
- S(WTX)(WTXM)
5 S(WTX) (WTXM, wrong parity bit)? -
« Mute
3 R(NAK), -
- S(WTX)(WTXM)
A S(WTX)(WTXM) N
- 1(0)o(TEST_RESPONSH3)
. 1(0),(TEST_COMMAND1(1)) >
- 1(0),(TEST_RESPONSE1|(1))

a  The 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)) -
« [(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), (TEST_RESPONSE3)
3 R(NAK, ~CRC), -
« Mute
A R(NAK), -
« 1(0), (TEST_RESPONSE3)
s 1(0);(TEST_.COMMAND1(1)) -,
& [(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(DESELEET) -
« S(DESELECT)
4 REQA or REQB(1)2 -
“— Mute
s WTUPA or WUPB(1)2 -
« ATQA or ATQB2
a  For the HICC Type 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 HOTFEST-COMMANDHIS ]]
« [(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),
) RENAK, ~CRC), -
« Mute
3 R(NAK), -
« R(ACK),
A 1(1),(TEST_COMMAND1(3),) -
« R(ACK),
s 1(0),(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 HOTtFEST-COMMANDHIS ]]
« [(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,(TEST_RESPONSE2(3),)
5 R(ACK); -
« (1), (TEST_RESPONSE2(3),)
3 R(ACK), -
- I(1);(TEST_RESPONSE2(3),)
4 R(ACK), ~
D 1(0),(TEST_RESPONSE2(3),)
5 1(0);(TEST_.COMMAND1(1)) -
- 1(0);(TEST_RESPONSEI((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)y -
« [(1)o(TEST_RESPONSE2{2),)
3 R(ACK),; -
« 1(0);(TEST_RESPONSE2(2),)
4 [(0)o(TEST_COMMAND1(1)) -
« 1(0),(TEST_RESPONSE1(1))
Table G.57 — Scenario G.53: PICC Presence Check Method 1
Step PICC-test-apparatus PICC
. 1(0)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
1 R(NAK), -
« R(ACK),
) R(NAK), -
« R(ACK),
3 1(0)o(TEST_COMMAND1(1)) -
« 1(0),(TEST_RESPONSE1(1))
4 R(NAK); -
« R(ACK)O
c HOFEST-COMMANDH S
« [(0),(TEST_RESPONSEI(1))

G.5.2.3 Testreport

The test is:

a) PASSo

b) FAIL infany other case.

G.5.3 Hapdling of PICC error detection

G.5.3.1 S

This testis

G.5.3.2 Procedure
For each of the scenarios described in Table .G:59, Table G.60, Table G.61 and Table G.62, p

following s

a) Placet

b) Activate the PICC as described ii1G:5.1.2, use CID = 0.

¢) For eadh step in scenario de:

1) Se

2) Chepckif the PICCresponse is as described in the PICC column.

hly when the PICC responds as indicated in the procedure, and

¢ope

o determine the error detection mechanism of thé\PICC as described in ISO/IEC 14443-4

feps:

e PICC into the field.

nd the command as’described in the PICC-test-apparatus column.

:2018,7.6.7.

erform the

d) End 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)
) 1(0),(TEST_COMMAND1(1)) -
P

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) - ISQ/IEC 14443-4:2018,
— Mute 7.6.71 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(0)o(TEST_COMMAND1(1), - ISO/IEC 14443-4:2018,
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 test is:
a) PASS oply when the PICC responds.as indicated in the procedure, and
b) FAIL infany other case.
G.5.4 PI(Creaction on CID
G.5.4.1 S¢ope
This test is|to deterimine the reaction of the PICC to CID coding according to ISO/IEC 14443-4:2018, 7.2.2.2.
G.5.4.2 Procedure

For each of the scenarios described in Table G.65 to Table G.70, perform the following steps. Use the proper
CID test case table depending upon whether the PICC supports CID or not.

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
from 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 Response 2 of the scenario (Mute)
8 P _ 1 Response 2 of the scenario (Mute)
N with (b6,b5) = (01)b
9 1 _ 1 Response 2 of the scenarijo (Mute)
with (b6,b5) = (10)b
10 1 _ 1 Response 2 of the s¢enario (Mute)
with (b6,b5) = (11)b
a2 Each test shall be carried out with each of the scenarios described.
Table G.64 — CID test cases (for PICCs which do notsupport CID)
Test No.?| | Assigned CID (cid,,) | Command CID (cidpq) Expected PICC responfe
1 0 0 Response 2 of the scenario (Mute)
2 0 NO CID Response 1 of the scenatio
3 0 1 Response 2 of the scenario (Mute)
4b 1 NO CID Response 1 of the scenatrio
a  Each tesf shall be carried out with each of the scenarios desctribed.
b Applies o PICC Type A only.
Table G.65 — Scenario G.58: CID on I-block
Step PICC-test-apparatus PICC
1(0)o(TEST_COMMAND1(1), €IP"= cid,4) -
< Response 1:
1 1(0)o(TEST_RESPONSE1(1), CID = cid},,4)
Response 2:
Mute?
a2  Responsp 1 or response 2 according 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
11 (TEST_COMMAND1(2),.CID = cid__,) -
< Response 1:
1 R(ACK, CID = cid_,q)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 Response 1 or response 2 according to Table G.58 or Table G.59.

Test No. 3 df Table G.92 shall be omitted for this scenario.

Table G.68 — Scenario G.61: CID on S(WTX)-block

Step PICC-test-apparatus PICC
1 1(0)o(TEST_COMMAND3, CID? = cid, ) -
<  S(WTX)(WTXM, CID=cid,,)
S(WTX)(WTXM, CID2 = cid_,4) -
< Response 1:
2 1(0)((TEST-RESPONSE3, CID2 = cid;,4)
Response’2:
MuteP

a  For PICC|not supporting CID, use no CID.

b Responsg 1 or response 2 according to Table G.58 or Table G.59.

Test No. 3 df Table G.92 shall be omitted for this scenario

Table G.69 — Scenarie'G.62: CID on S(DESELECT)-block

Step PICC-test-apparatus PICC
S(DESELECT, CID = cid_44) -
< Response 1:
1 S(DESELECT, CID = cid.,,q)
Response 2:
Mute?
a  ResponsE 1 or response 2 according to Table G.58 or Table G.59.

Fable G.70 — Scenario G.66: CID on S(PARAMETERS)-block

Step PICC-test-apparatus PICC
S(PARAMETERS, CID = cid,,, 4) N
—Respumse T
1 S(PARAMETERS, CID = cid.,,4)
Response 2:
Mute?

a  If the PICC supports S(PARAMETERS) response 1 or response 2 in accordance with Table G.58 or Table G.59. Else always
response 2.

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 PICCreaction 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:

Activate the PICC as described in clause PICC activation process G.5.1.2. use CID=0and FSDI =0

For each st¢p in the scenario do:
a) Send the command as described in the PICC-test-apparatus column.
b) Check that the PICC response matches the one of the PICC column.

Let n be anjarbitrary 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 —'Scenario G.65: NAD on I-block (for PICCs not supporting NAD)

Step PICC-test-apparatus PICC
1(0)q (TEST_COMMANDI1(1), NAD =n) -
« Mute

G.5.5.3 Testreport

The test is:
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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G.5.6 PICCreaction 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) Activate the PICC as described in G.5.1.2, use CID = 0.

b) For eaflh step in the scenario do:
1) Send the command as described in the PICC-test-apparatus column.

2) Chpck that the PICC response matches the one of the PICC column. If the RICE does mot support
S(FARAMETERS), the PICC shall stay Mute on every S(PARAMETER) request.

c¢) End fort.
Table G.74 — Scenario G.67: Exchange of additional parameters
Step PICC-test-apparatus PICC

) 1(0)o(TEST_COMMAND1(1)) N
- 1(0)o(TEST_RESPONSE1(1))

) S(PARAMETERS) \,

tag ‘A0’, length ‘00’, value not present - S(PARAMETERS)?

3 1(0), (TEST_COMMAND1(1)) N

- 1(0),(TEST_RESPONSE1|(1))

a  Ifthe PI§C does not support S(PARAMETERS), it shalltstay Mute.

Table G.75 — Scenario)G.68: Exchange of additional parameters

Step PICC-test-apparatus PICC
1 S(PARAMETERS) -
tag ‘A0’, length ‘00Q., value not present P S(PARAMETERS)a
9 1(0),(TEST_COMMAND1(1)) -
« 1(0),(TEST_RESPONSE1(1))

a  Ifthe PI§C does not support S(PARAMETERS), it shall stay Mute.

Table G.76 — Scenario G.69: Exchange of additional parameters

Step PICC-test-apparatus PICC
1 S(PARAMETERS) -
tag ‘A0’, length ‘00’, value not present - S(PARAMETERS)?2
) S(PARAMETERS) -
tag ‘A0’, length ‘00’, value not present P S(PARAMETERS)2
3 1(0),(TEST_COMMAND1(1)) -
« 1(0),(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

If the PICC does not support S(PARAMETERS), it shall stay Mute.

G.5.6.3 T

st renort
ST eport

The test is:
a) PASSo
b) FAILin

G.5.7 PI(

G.5.71 P

hly when the PICC responds as indicated in the procedure, and

any other case.

C supporting Type A and Type B

irpose

This test checks that, if the PICC supports Type A and Type B, then‘it stays locked in the communication

signal intef

face of the first processed Request command until POWER-OFF state (after Answer

[ER-OFF state).

bnditions

st-apparatus shall be used.

Focedure

e following steps:

e PICC into the test position of the PICC-test-apparatus.

the PICC-test-appatatus RF operating field on and wait at least 5 ms.

WUPA command’and check there is a valid PICC response.

Keep tlhe PICC-test-apparatus RF field on for more than 1 s.

sequenice of 10 WUPB commands and check there is no PICC response.

to Request

munication signal interface, the other communication signal interface is disabled until the PICC

the REF npprnfing field off for aminimum time for rr—\cpfh'nga PICC (cpp IQﬂI/IF‘(' 14.4.43-3:

2018, 5.2.4)

of one com
enters POW
G.5.7.2 C
The PICC-tg
G.5.7.3 P
Perform th
a) Placet
b) Switch
c¢) Senda
d)

e) Senda
f) Switch
g) Switch
h) Senda
i)

j) Senda

the PICC-test-apparatus RF operating field on and wait at least 5 ms.

WUPB command and check there is a valid PICC response.

Keep the PICC-test-apparatus RF field on for more than 1 s.

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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G.6 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
and 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 Framg waiting time ISO/IEC 14443-4:2018, 7.3
(for SIDESELECT) and ISO/IEC 14443-4:2018, 8.1
S(PARAMETERS) blocks) ISO/IEC 14443-3:2018, 6.2.1.1
4 Framg delay time PCD to PICC (for ISO/IEC 14443-4:2018, 7.3 — — —
framgs 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
Je/ f/128
/32 a a
f./16 a a
f./128 or f_/64 or
f./32pr f./16 or f/64or f./32 or
f./8off./4orf/2 | f./l6orf./8or
or 3f (4 or 3f./2 fJAorf /2
or 2f,
5 Start pf communicationP ISQ/IEC 14443-2:2020, 8.2.6.2
a2 PICC response shall conform with ISO/IEC 14443-3:2018, 6.2.1.1. The integer value n corresponding to the measured value
shall be addifionally indicated.
b Start of jommunication concerns only-PI€C 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 |[SOF lpw 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 |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)
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
TR1 not for ATQB ISO/IEC 14443-3:2018, 7.1.6,
ISO/IEC 14443-3:2018, 7.10.3
f, to OFF ISO/IEC 14443-3:2018, 7.1.7
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
Clausg Parameter ISO/IEC 10373-6 PASS or
FAIL or
N/A
G.3.2) Polling Seenario G.1
G.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
G.3.4 Handling of Type A anti€ollision Scenario G.13
G.3.6 Handling of PPS request Scenario G.17
Scenario G.18
Scenario G.19
G.3.7 Handling of FSD Scenario G.20
G.3.8 Handling of frame delay time PICC to PCD and SFGT Scenario G.71
G.3.9 RICC bit 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 result
Clause Parameter ISO/IEC 10373-6 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
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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

D
NN
&3

Handling of Type B anticollision

Scenario G.28

[op}
~
o)}

Handling of ATTRIB

Scenario G.29

Scenario G.30

_CH
I~
~N

Handling of Maximum Frame Size

Scenario G.31

o
o~

Hoxdling ofTD) o d CoeT
ot g O Iz ot oT ot

Scanarxiao (C 72
ot o oS

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 nambers

=

est result

Clausp

Parameter

ISO/IEC 10373-6

PASS or
FAIL or
N/A

[op]
ol
1N}

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 G50

Scenario G.51

Scenario G.52

Scenario G.53

Scenario G.54

Handling of PICC error detection

Scenario G.55

Scenario G.56

Scenario G.57

Scenario G.75

PICC reaction on CID
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Table G.82 (continued)

Test method from ISO/IEC 10373-6 Scenario numbers Testresult
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

Scenario G.64

Scenario G.65
G.5.6 PICC reaction on S(PARAMETERS) blocks Scenario G.67

Scenario’G.68

ScenarioG.69

Scenario G.70
G.5.7 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 Ge

neral

This clause
to ISO/IEC

H.1.2 Tesg

The 1SO/IE
ISO/IEC 14

H.1.3 P(]

The PCD-ted
interface su

In some ari
may be lim

14443-3 and ISO/IEC 14443-4.

t method

D-test-apparatus structure

itable for the IUT) and the LT.

angements, for instance when a PCD is embedded-in a product, the control of the IU
ted. In such cases some scenarios may not beapplicable.

defines the PCD-test-apparatus and test circuits for verifying the operation of the PCD according

C 9646 abstract model is chosen and the local test method is jused for the testing of the
143 protocol between the IUT and the LT.

st-apparatus consists of two parts (see Figure H.1), the UT (may be a computer with a host

[ by the UT

Upper Tester (UT)

TM-PDUs

INITIALIZE_PCD_TEST_MODE
INITIATE_ANTICOLLISION
SEND_UT_APDU

PCD-test-
apparatus

Implementation Under Test (IUT = PCD)

TB-PDUs

I-blocks
R-blocks
S-blocks

Lower Tester (LT)

The LT part of the PCD-test-apparatus includes:

Figure H.1 — Conceptual tester architecture

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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H.1.4 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 IUT 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 LF and return
the IUT result code of its action to the UT. The responseé ffom the IUT
shall include the answer of LT to the UT_APDU sent.
a2 The sizelof the command UT_APDU shall not exceed the PCDs internal output buffer size as defined in"Table 3.
b The sizeof the response UT_APDU shall not exceed the PCDs internal input buffer size as defimed'in Table 3.
The PCD-tgst-apparatus shall be able to initialize the IUT utility information provided by the IUT
manufacturer over the UT interface and to configure itself to perform theneeessary proceduref, protocols
and analysis over its LT interface.
H.1.5 Emulating the I/0 protocol
The PCD-test-apparatus at its LT interface shall be able to emulate the protocol Type A and Type|B and PICC
applicationf, which are required to run the scenario. The L 'shall be able to break the transmitfed packets

into chaine

It shall be g

a) NAD and CID configuration;

b) frame

H.1.6 Gel

The PCD-tg
ISO/IEC 14
frame delay

For the pu
position(s).

H.1.7 Me

d blocks with the required length.

ossible to configure the LT to simulate different options:

ize, bit rates and any other parameter as required for the implementation of the test

nerating the I/0 character timing in transmission mode

pst-apparatus at its LT\interface shall be able to generate the I/O bit stream a

r time, start of frame width and end of frame width shall be configurable.

pose of test§.of Type A, the LT shall be capable of simulating a bit collision at a

asuring and monitoring the RF I/0 protocol

143-3. Timing parameters: start bit duration, Extra Guard Time EGT (Type B only), b

methods.

rcording to
it duration,

telected bit

H.1.7.1 Ti

LI IIICdS5Ul enments

The PCD-test-apparatus shall continuously monitor the following frame format and timing values:

a) for PCD Type A:
1) frame delay time PICC to PCD (see ISO/IEC 14443-3:2018, 6.2.1.2);
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).

© ISO/IEC 2025 - All rights reserved
149


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

ISO/IEC 10373-6:2025(en)

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 flow for further protocol analysis.

H.1.9 Protocol activation procedure

H.1.9.1 Agtivation procedure for anticollision test methods
Activate the LT by the following sequence:

a) Configyire the LT to emulate the Type A or 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.

H.1.9.2 Agtivation procedure for Type A protocol test methods
Activate the LT by the following sequence:

a) Configlire the LT to emulate the Type A protocol.

b) The UT| sends INITIALIZE_PCD_TEST_MODE TM-PDU to the PCD.

c¢) The UT sends INITIATE_ANTICOLLISIONCTM-PDU to the PCD. The PCD shall apply the anticollision
sequenice as defined in ISO/IEC 14443-3:2018, Clause 6 (request, anticollision loop and seledt). The PCD
shall apply the protocol activation sequence as defined in ISO/IEC 14443-4:2018, Clause 5.

d) The PCD reports to the UT the result of the activation procedure.

H.1.9.3 Agtivation procedure for Type B protocol test methods
Activate the LT by the following sequence:

a) Configyire the LT«oemulate the Type B protocol.

b) The UT| sendsINITIALIZE_PCD_TEST_MODE TM-PDU to the PCD.

c¢) The UT+sénds INITIATE_ANTICOLLISION TM-PDU to the PCD. The PCD shall apply the anticollision
sequence as defined In ISU/IEC 14445-5:2U10, Llause /.

d) The 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 expect

ed to be utilized during normal use.

The UT_APDU to be sent may be one from the following:

a)

UT_TEST_COMMAND1, 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)

dealing with PCD chaining.

UT_TEST_COMMAND?2, decided by the PCD-test-apparatus, specifies the default instruction for scenarios

H.1.10.2 S

The typicall

INITIALIZE
INITIATE A
SEND_UT AH
SEND_UT AH

H.1.11UT,

[enarto exampie

scenario may be as follows:

| PCD TEST MODE
NTICOLLISION

DU (UT TEST COMMANDI)
DU (UT_TEST COMMAND2)

LT and PCD behaviour

The following items summarize the behaviour of the UT, the LT and the’PCD:

runs the activation procedure as defined in H.1.9.

Ctivation procedure went wrong, the PCD goes td@ exception processing. This exception
Clude reporting the error to the UT.

of anticollision test methods, the PCD-testZapparatus ends the test at this point. For p

methodls the UT continues to the next step.

sends the first command UT_APDU%o the PCD.
D is expected to transfer this‘«command UT_APDU to the LT using TB-PDUs. The PC

[he PCD manages communication blocks according to ISO/IEC 14443-4, which may :

S(PARAMETERS) exchange.

mmmand UT_APDU is received by the LT. The LT sends the response UT_APDU to th
lages communication blocks (TB-PDUs) according to ISO/IEC 14443-4 (the LT may u
nism at any-«time even if not mandated by either PCD or PICC maximum frame size).
pd to transfer response UT_APDU, received from the LT, back to the UT.

fommand failed at protocol level (i.e. error detected by the PCD), the PCD goes t
5ing. Exception processing may include error reporting to the UT.

processing

rotocol test

D splits the

[ UT_APDU into the appropriate TB-PDUs, sends the first block to the LT and awaits the response

1lso include

e PCD. The
se chaining
The PCD is

b exception

a) TheUT
b) Ifthea
may in
¢) Incase
d) The UT
e) The PQ
curren
block.
f) The co
LT mar
mecha
expect
g) If the
proces
h)

If the command succeeded, the PCD reports the UT about successful result. In this case, if the scenario

defines additional UT_APDU to be sent to the LT, the UT sends the next UT_APDU to the PCD. This loop
continues until the last test UT_APDU is sent.

H.1.12 Relationship of test methods versus base standard requirement

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
H.2.6 Handling of PPS response ISO/IEC 14443-4:2018 5.7.2.1
H.2.7 Frame size selection mechanism ISO/IEC 14443-4:2018 5.3.3
H.2.8 Handling of Start-up Frame Guard Time ISO/IEC 14443-4:2018 5.3.5
H.29 Handling of the CID during activation by the PCD ISO/IEC 14443-4:2018 5.7.3
H.2.10 Handling of parity bit ISO/IEC 14443-3:2018 6.2.3.2
Table H.3 — Type B specific test methods
Test method from ISO/IEC 10373-6 Corresponding requirement
Clause Name Bdse standard Clause
H.3.2 Frame size selection mechanism [SO/IEC 14443-3:2018 7.9
H.3.3 Handling of the CID during activation by the PCD ISO/IEC 14443-3:2018 7.10
H.3.4 Frame delay time PICC to PCD (TR2) ISO/IEC 14443-3:2018 79.4.4
H.3.5 Handling of Start-up Frame Guard Time ISO/IEC 14443-3:2018 79.4.7
H.3.6 Type B PCD framing tests ISO/IEC 14443-3:2018 7.1
H.3.7 Handling of Protocol_Type RFU value ISO/IEC 14443-3:2018 79.4.4
Table H.4 — Test methods for logical operation
Test method from ISO/IEC 10373-6 Corresponding requirement
Clause Name Base standard Clause
H.4.2 Handlingofpolling ISO/IEC 14443-3:2018 Clause 5
H.4.3 Reaction of the PCD to réquest for waiting time extension ISO/IEC 14443-4:2018 7.4
H.4.4 Error detection and recovery ISO/IEC 14443-4:2018 7.6.7
H.4.5 Handling of NAD during chaining ISO/IEC 14443-4:2018 7.2.2.3
H.2 Type A specific test methods
H.2.1 Frdmeddelay time PICC to PCD
H.2.1.1 Scope

The purpose of this test is to determine the timing between a PICC frame and the next PCD frame.

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)

c)

d)
e)
f)
g)

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 and b7

equal (
The PC

00)b).
D shall send ANTICOLLISION command '93 20' (cascade level 1).

The LT
The PC

The LT
1SO/IE

The PC
The LT
The PC

The P(
respon

The PC
The UT]

The LT
COMM

The LT
the PCI

The PC
UT_AP

The UT]

The LT|
COMM

The LT

answers with UID CL1 (uid0 uid1 uid2 uid3 BCC).
D shall send SELECT command '93 70" uid0 uid1 uid2 uid3 BCC CRC_A.

[ 14443-4 (b6 = (1)b).
D shall send a valid RATS command.
answers with a valid ATS (T0 ='77', TA(1)="77', TB(1) = 'A0"-1'C(1) = '02', no historica

D may send a PPS request. In that case, the LT answers with'a valid PPS response.

Se.
D shall return the result code, in accordance with Table H.1, of its action to the UT.
sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

waits until the PCD sends an I[-bletk to the LT with the INF field containing th
AND1.

D.

DU block is correctlyaccepted.
sends the SEND_JUT_APDU(UT_TEST_COMMAND1) to the PCD.

waits until-the PCD sends an I[-block to the LT with the INF field containing th
AND1.

sends’S(WTX) request using any valid WTXM.

answers with SAK indicating that UID is complete (b3 = (0)b) and thatRICC is conformant with

bytes).

D may send a S(PARAMETERS) request. In that ¢ase, the LT answers with S(PARAMETERS)

e UT_TEST_

sends I-block (containing some-fesponse UT_APDU with answer to the UT_TEST_COMMAND1) to

D is expected to transferthe response UT_APDU back to the UT. Check at the UT that thfis response

e UT_TEST_

The P

D shall send S(WTX) response using the same WTXM as in the S(WTX) request. I

meet the expected response, end the test at this point.

it does not

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 transmitted by
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
with ISO/IEC 14443-4)

RATS command (e.g.'E0 01' CRC_A) -
«— ATS
(To="77", TA(1)="77', TB(1)='40",
TC(1)="02", no historical-bytgs)
PPS request -
«— PPS response
S(PARAMETERS) -
- S(PARAMETERS)
I[[0),(INF = UT_TEST_COMMAND1) -
« 1(0)o(INF=\answer to UT_TEST_COMMAND1)
I[0);(INF = UT_TEST_COMMAND1) -
« S(WTX) request
S(WTX) response -
« [(0);(INF = answer to UT_TEST_COMMAND1)

H.2.1.4 Testreport
The test is:

a) PASS oply when the PCD’s frame delay titie’ PICC to PCD always exceeds the minimum valu¢ defined in
ISO/IEC 14443-3:2018, 6.2.1.2., and

b) FAIL in[any other case.

Fill item 1 ¢f Table H.36 with the minimum measured value of frame delay time PICC to PCD.
H.2.2 Request Guard Time

H.2.2.1 S¢ope

The purpode of this:tést is to determine the Request Guard Time of two consecutive REQA/WUPA commands.
This test 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) 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 remains Mute.
¢) The 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

The test is:

a) PASS dnly when the PCD’s Request Guard Time always exceed the minimum value defiped in 1SO/

IEC°14§#43-3:2018, 6.2.2, and
b) FAIL infany other case.

Fill item 2 in Table H.36 with the measured value of Request Guard Time.

H.2.3 Hapdling of bit collision during ATQA

H.2.3.1 S¢ope

The purpode of this test is to determine the handling of bit collision 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 andsrecord the presence and the content of the PCD g
Use the follpwing sequence:

a) The U7 performs the activation procedure according to H.1.9.1.
b) The LT|waits until the PCD sends a valid REQA/WUPA command.

¢) Maintalin the LT to answer'with ATQA using simulation of the bit collision at bit N (N from
Collisiqn at a bit causes a collision also in associated parity bit.

H.2.3.4 Testreport

The test is:

ommands.

1 up to 16).

a) PASS onlywhenthe PCD-startsthe bitframe oriented-anticollisionlos
b) FAIL in any other case.

H.2.4 Handling of anticollision loop

H.2.4.1 Scope

ing field, and

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 the follpwHngseguence:

all
orer

2
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 b7
equal (PO)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) Repeatjthe procedure using ATQA ='FF30' in step c).

i) Repeafjthe procedure using ATQA = 'FFF0' in step,c):

i) Repeat{the procedure using uid0 = 'F8' in step €).

Table H.6 glves part of the procedure as a scehario.

Taple 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 (93 20)
Level 1 - UID CL1 2
(uidO uid1 uid2 uid3 BCC)
SELECT command -
SELECT ('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) 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: 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). The 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) Repeatjthe procedure using ATQA = 'FF70'" in step c).
m) Repeat|the procedure using ATQA = 'FFFQ' in step c).
Table H.7 glves part of the procedure as a scenario.
Table H.7 — Scenario H.2: Handling of anticollision loop for PICCwith double size YID
(Procedure 2)
Test PCD LT Stage
REQA/WUPA [@
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 comniand -
SELECT ('93 70 88" uid0 uidl-uid2 BCC CRC_A)
— SAK(cascade) 3
ANTICOLLEISION command -
ANTICOLLISION Level 2 ('95 20")
Level 2 - UID CL2 4
(uid3 uid4 uid5 uid6 BCC)
SELECT command -
SELECT (%95 70" uid3 uid4 uid5 uidé6 BCC CRC_A)
— SAK(complete) 5
H.2.4.3.4 |Procedure 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.

© ISO/IEC 2025 - All rights reserved
157


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

ISO/IEC 10373-6:2025(en)

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
level 3).

m) The LT[@answers with UID CL3 (Uid6 uid/ uidg uid9 BCCJ-

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 cgmplete.
p) Repeatthe procedure using ATQA ='FFBO0' in step c).

q) Repeat]the procedure using ATQA ="'FFFQ' in step c).

Table H.8 gjves part of the procedure as a scenario.

Table H.8 — Scenario H.3: Handling of anticollision loep'for PICC with triple size UID
(Procedure 3)

Tesg PCD LT Stage
REQA/WUPA -
/
REQA/WUPA « ATQA (triple size UID) 1
ANTICOLLISION command -
ANTICOLLISION Level 1 ('93 20")
Level1 - UID CL1 2
('88' uid0 uid1 uid2 BCC)
SELECT, command - 3
SELECT ('93 70 88" uid0cuid1 uid2 BCC CRC_A)
« SAK(cascade)
ANTICOLLISION command -
ANTICOLLISION Level 2 (95 20°)
Level2 - UID CL2 4
('88' uid3 uid4 uid5 BCC)
SELECT command -
SELECT ('95 70 88" uid3 uid4 uid5 BCC CRC_A)
“« SAK(cascade) 5
ANTICOLLISION command -
ANTICOLLISION Level 3 ('97 20)
Level 3 « UID CL3 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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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 PQ
is empf
selecte

h) TheLT

i) The Pd
answel
NOTE

j)  The P(

d by the PCD.

s with BCC.

This optional ANTICOLLISON command does not change the Stage humber.

D shall send ANTICOLLISION command: '93' NVB UIDTX,[[1..k]], where UIDTX,H{1:k-1]] either
y (i.e. k = 1) or contains the value already known by the PCD and UIDTX, [[K]] i§ a1 afbitrary bit

answers by a stream of 40 minus k bits by emulating a collision on every/it)including parity bits.

D may optionally send ANTICOLLISION command: '93 60" UIDTX;{[¥..32]]. In this gase the LT

D shall send SELECT command '93 70" UIDTX[[1..32]]N\B€C 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 = (0Jb), indicating that UID is complete.
Table H.9 glves part of the procedure as a scenario.
Table]H.9 — Scenario H.4: Handling of full:bitwise anticollision loop for PICC (Procedyre 4)
Test PCD LT Stage
REQA/WUPA
Y
REQA/WUPA ATQA (single size UID) 1
ANTICOLLISION command
ANTICOILISION ('93 20")
40 bits full collision frame 2
ANTICOILISION ANTICOLLISION command
(k bits UIDparriaL) (93" NVB UIDTX; [[1..k]])
1<kg 40 minus k bits collision framg k+2
OPTIONAL ANTICOLLISION command
ANTICOILISION ('93 60" UIDTX, [[1..32]])
(32 bits UIPpgR AL (BCC)
SELECT \,Ulllllldlld
SELECT ('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 -
REQA/WUPA W « ATQA (single size UID) 1
ANTICOLLISION command -
ANTICOILISION ('93207)
« 40 bits full collision frame 2
RESET Reset of the operating field -

H.2.4.4 Testreport
The test is:
a) PASS oply when the PCD’s behaviour matches each applicable‘procedure expected scenario, and

b) FAIL in[any other case.

H.2.5 Hapdling of RATS and ATS

H.2.5.1 S¢ope

The purpoge of this test is to determine-the handling of RATS and ATS by the PCD agcording to
ISO/IEC 14443-4:2018, 5.7.1.1.

H.2.5.2 Apparatus
See H.1.

H.2.5.3 Procedure

H.2.5.3.1 |General

Place the LT into-the PCD operating volume and record the presence and the content of the PCD gommands.

NOTE1 Procedure 1 (Scenario H.5: Handling of RATS and ATS), which was defined in former editions of this
document, is no longer present.

NOTE 2  Procedure 3 (Scenario H.7: Handling of RATS and ATS), which was defined in former editions of this
document, is no longer present.

H.2.5.3.2 Procedure 2
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.
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answers with a valid ATS without TA byte.

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 is expected to send any I-block (including empty) to the LT, possibly after PICC presence check

sequen

ces.

Table H.11 gives part of the procedure as a scenario.

Table H.11 — Scenario H.6: Handling of RATS and ATS, Procedure 2

Tes PCD LT
Correctl ATS RATS command (e.g.'E0 01' CRC_A) -
“— ATS
Continue operation Any I-block (including empty) -
H.2.5.3.3 |Procedure 4
Use the follpwing 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 ahd b7 equal
(00)b) find proprietary bits b12 to b9 set to (0000)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 (b3 = (0)b, b6=(1)b, all other bits are set to (0)b).
h) The PCD shall send a valid RATS command.
i) Repeatithe procedure using SAK (b3 = (0)b, b6=(1)b, all other bits are set to (1)b) at step g)) and using
ATQA With proprietary bitsib12 to b9 set to (1111)b at step a).
Table H.12 gives part of the'procedure as a scenario.

© ISO/IEC 2025 - All rights reserved
161


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

ISO/IEC 10373-6:2025(en)

Table H.12 — Scenario H.30: Handling of RATS and ATS, Procedure 4

PCD LT
REQA/WUPA N
« ATQA (single size UID, proprietary bits b12 to b9 set to (0)b)
r
ATQA (single size UID, propri((e)tary bits b12 to b9 set to (1)b)?2
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(b3=(0)b, b6=(1)b, all other bits are set to (0)b)
or

SAK(b3=(0)b, b6=(1)b, all other bits are-setto (|L)b)?

RATS command -
(e.g.'E0 01' CRC_A)P

a2  Determifed in step i).

b The PCD|may send "proprietary" commands before sending RATS.

H.2.5.4 Testreport
The test is:
a) PASS oply when the PCD’s behaviour matches each procedureexpected scenario, and

b) FAIL infany other case.

H.2.6 Hapdling of PPS response

Handling of PPS response is tested in 1.3.1.

Scenario H.8: Handling of PPS request and\response, Procedure 1

This scenatfio, 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 scenatfio, which was defined in former editions of this document, is no longer present.

H.2.7 Frdme size selection mechanism

H.2.7.1 S¢ope

The purpode of'this test is to verify the correct handling of transmitted frame size and RFU valug¢s in TO.

ke 1L 1 11 ol 1 P | > I i 11 COL
The transntittedframresshatimotbe TOTIZET CIIdIT HIaIcated oy rSCTL

This test shall be executed only for FSC values less than the PCD’s internal input buffer size (see Table 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) The PCD shall send the following I(1), block with maximum length of in accordance with FSCI.
Table H.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 ¢f
PPS request
1(1)o -
(mpaximum length in accordance with FSCI)
H.2.7.4 Testreport
The test is:
a) PASS oply when the PCD’s behaviour matchesithe expected scenario for all tested FSCI valuep, and
b) FAIL in[any other case.
H.2.8 Hapdling of Start-up Frame Guard Time
H.2.8.1 S¢ope
The purpos of this test is te-determine the PCD transmission timing according to ISO/IEC 14443-4{2018, 5.3.5.
This test shall be executed for at least SFGI setto 0, 1, 14 and 15.
H.2.8.2 Apparatus
See H.1.
H.2.8.3 Procedure

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) 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.
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answers with a valid ATS.

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.g.'EO 01' CRC_A) -
« ATS

PPS Request or next block, -

sent not earlier than SFGT

H.2.84 T
The test is:
a) PASSo
b) FAILin

Fill item 3

H.2.9 Ha

H.2.9.1 Sq

The purpos
This test sh
CID chosen

H.29.2 A

See H.1.

H.293 P

Use the sequence a) to c) to put the PCD into the state required by this test.

pst report

hly when the PCD’s behaviour matches the expected scenario for all tested SFGI value
any other case.

f Table H.36 with the measured values of the delay beforethe PCD next block or PPS 1
ndling of the CID during activation by the PCD

fope

e of this test is to determine the handling;of the CID according to ISO/IEC 14443-4
all be executed for at least CID set to 0,“>and 14 if the CID can be chosen by the UT. El
by the PCD shall be used.

pparatus

rocedure

s, and

equest.

2018, 5.7.3.
se, only the

of the PCD

a) Place the LT inte)the PCD operating volume and record the presence and the content
commdgnds.

b) The UT| performs the activation procedure according to H.1.9.1.

¢) The LT amswersTetevantamnticottisiomrmessages amd- waits umntit thre PEDsemds the RATS—The
with ATS.

LT answers

For each test from the scenario described in Table H.15, when supported by the PCD, use the sequence d) to h).

d)
e)
f)
g)
h)

The LT
The LT

Put the PCD into the state required by this test.

waits until the PCD applies the command as described in PCD column.

answers as described in the LT column.

The UT sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.
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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 and receive CID — ATS (CID supported)
is supported Any valid command using CID = 0 or without CID -
CID|equal RATS (CID = 0) -
to 0 and receive CID « ATS (CIDmot qupported)
is not sppported Any valid command without CID -
RATS (CID not equal to 0) -
TC(1) RFU values « ATS (CID supplorted with
Any valid command using CID = (b8t0 b3) = (111111)b
H.2.9.4 Testreport
The test is:
a) PASS oply when the PCD’s behaviour matches the expected,scenario, and
b) FAIL infany other case.
H.2.10 Hapdling of parity bit
H.2.10.1 S¢ope
The purpoge of this test is to determine the\behaviour of a PCD in Type A when receiving PICLC messages
with parity]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 PCD operating volume.

During the
correct to

following procedure the RF Input/Receive data shall be continuously monitored 4

nd verified

SQ/IEC 14443-2. All signal transitions (level and timing) as well as the logical co

tion shall be recorded

Illtent of the

communica

Use the following sequence:

a)

(00000000)b (only bit rate of f./128 in both directions).

b)
)

The UT sends the SEND_UT_APDU (UT_TEST_COMMAND?1) to the PCD.

COMMAND1.

d) ThelT

The PC

sends an erroneous I-block to the PCD with a wrong parity bit.

D shall send R(NAK),,.
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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)o(INF = UT_TEST_COMMAND1) N
«— [(0)y(INF = answer to UT_TEST_COMMAND1,
wrong parity bit)2
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
eset of the operating field
a  The parify error is simulated on the first transmitted byte of the frame by reversing the parity bit.
NOTE Tihere is no test at PICC to PCD bit rates higher than f./128 as the\inverted parity bit of thq last byte is

considered 4

s End of Communication.

is no longer

-3:2018, 7.9.

buffer size
Frame Size

H.2.10.4 Test report

The test is:

a) PASS oply when the PCD’s behaviour matches the éxpected scenario, and

b) FAIL infany other case.

H.3 Type B specific test methods

H.3.1 Fr3me size selection mechanism

H.3.1.1 S¢ope

NOTE Tihe /0 transmisSion timing test, which was defined in former editions of this document,
present.

The purposk of this testis to analyse the frame size selection mechanism according to ISO/IEC 14443
This test shall be ¢xecuted only for maximum frame size values less than the PCD’s internal inpuf
(see Table 3)and at least for Maximum Frame Size Code set to '0’, 'D’, 'E', 'F', and the Maximum
Code codingwhithresultsimthe targest maximunT framnte Size vatue betow the PCH s imtermatinpu

H.3.1.2 Apparatus

See H.1.

H.3.1.3 Procedure

buffer size.

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) The 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) The UT sends the SEND_UT _APDU(UT_TEST_COMMAND?2) to the PCD.

h) The P(D shall send an I(1), block with 1ts length not exceeding the maximum irame sige resulting
from the Maximum Frame Size Code in ATQB indicated by the PICC, as shown in theBCGI) column of
Scenarjo H.13

Table H.17 gives part of the procedure as a scenario.

Table H.17 — Scenario H.13: Frame size selection mechanism
PCD LT
REQB/WUPB -
- ATQB
ATTRIB command -
- Answer to ATTRIB
[(1)(INF # the first chain includes the first block of UT_TEST_ -
COMMANDR), with its length not exceeding the maximum frame
size of the LT.

H.3.1.4 Testreport

The test is:

a) PASS oply when the PCD’s behaviourmatches the expected scenario for all tested values of Maximum
Frame [Size Code in ATQB values, and

b) FAIL infany other case.

H.3.2 Hanpdling of the CID)during activation by the PCD

H.3.2.1 S¢ope

The purpope of .this” test is to determine the handling of the CID according to ISO/IEC 14443-3 and

ISO/IEC 1444344.

This test shtalH-beexeettedforatieast Eibsetto- 8 and 34t the CHBeanbechosen b_y the UFElse Only the

CID chosen by the PCD shall be used.

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)
b)
9
d)

e)
f)
g)
h)

The UT performs the activation procedure according to H.1.9.1.

The LT waits until the PCD sends the REQB/WUPB command.

The LT sends ATQB with Frame Option bits (b2,b1) equal (00)b. It means: CID and NAD are not supported.

The LT waits until the PCD sends the ATTRIB command. The PCD shall send a valid ATTRIB command
with Param 4 set to ‘00’.

The LT sends Answer to ATTRIB with CID value equals 0.

The PC
The UT
The PC
The LT
The PC
The LT
The PC

Table H.18

D shall return the result code, in accordance with Table H.1, of its action to the UT:

sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

D shall send the following I(0 or 1), block without NAD and CID.

remains MUTE.

D shall send at least one R(NAK), without NAD and CID.

remains MUTE.

D either shall send an S(DESELECT) request without NAD.and CID or shall reset the ope

bives part of the procedure as a scenario.

Table H.18 — Scenario H.14: Handling of the CID, Procedure 1

rating field.

PCD LT

REQB/WUPB -

- ATQB

Frame Option Bits (b2,b1)|= (00)b
ATTRIB(O, fsdi) -
« Answer to ATTRIB

I(0 or 1), without NAD and CID -

«— Mute
R(NAK), without NAD and CID -

« Mute
(ptional R(NAK), without NAD and CID -

“« Mute
S(QESELECT) request without NAD and CID -

or

reset of the operating field

H.3.2.3.3 Procedure 2

Use the following sequence:

a)
b)

9

The UT performs the activation procedure according to H.1.9.1.

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.
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d) 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.
e) The LT sends Answer to ATTRIB with the CID value used in step d).
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 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.
i) The LT remains MUTE.
j)  The PQDshall send at least one o Wi € same Value as in step dJ or, optionally, using no
CID if the value was 0 in step d), and without NAD.
k) The LT|remains MUTE.
1)  The PAD either shall send S(DESELECT) request with the same CID value as.n-step d) or] optionally,
using rjo CID if the value was 0 in step d), and without NAD or shall reset the-operating field.
Table H.19 gives part of the procedure as a scenario.
Table H.19 — Scenario H.15: Handling of the CID)Procedure 2
PCD LT
REQB/WUPB <
A ATQB
Frame Option Bits (b2,b1)|= (01)b
ATTRIH(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 2 CID = 'X' -
and without NAD P Mute
Optional R(NAK), with@gID = "X’ -
and without NAD — Mute
S(DESELECT) request with CID =X’ -
and without NAD
or
resetthe operating field
a2 The PCD|may optionally send no CID if CID was 0 in the ATTRIB command.
H.3.2.4 Testreport
The test is:

a) PASS only when the PCD’s behaviour matches each procedure expected scenario, and

b) 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) b3and
b) b3 and
¢) b3and
d) b3and

b2 of Protocol_Type equal to (00)b;
b2 of Protocol_Type equal to (01)b;
b2 of Protocol_Type equal to (10)b;
b2 of Protocol_Type equal to (11)b.

H.3.3.2 Apparatus

See H.1.

H.3.3.3 P
Place the L]

During the
correct to
communica

Use the foll
a) TheUT
b) TheLT
c¢) ThelLT
d) The PC
€) ThelLT
f) The PC
g) TheUT

h) The LI
COMM

i) TheLT

to the PCD.

j) ThePC
UT_AP

k) The UT

rocedure
" into the PCD operating volume.

following procedure the RF Input/Receive data shall be continuously monitored 4

tion shall be recorded.

bwing sequence:

performs the activation procedure according to H.1.9.1.

waits until the PCD sends a valid REQB/WUPB command.

answers with a valid ATQB coding the minimum TR2 as expected.

D shall send a valid ATTRIB command.

sends Answer to ATTRIB.

D shall return the result code, in accordance with Table H.1, of its action to the UT.
sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

waits until the PCD sendstan I-block to the LT with the INF field containing th
AND1.

sends an I-block (containing some response UT_APDU with answer to the UT_TEST_C

D is expectedito.transfer the response UT_APDU back to the UT. Check at the UT that th
DU block iscorrectly accepted.

sends-the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

I) ThelT

nd verified

SO/IEC 14443-2. All signal transitions (level and timing) as well asthe logical conftent of the

e UT_TEST_

DMMAND1)

is response

sénds S(WTX) request using any valid WTXM.

m) The PCD shall send S(WTX) response using the same WTXM as in the S(WTX) request. If it does 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 -
- ATQB
(coding the minimum TR2 as expected)
ATTRIB command -
« Answer to ATTRIB
[(0),(INF = UT_TEST_COMMAND1) -
« [(0)o(INF = answer to UT_TEST_COMMAND1)
[(0);(INF = UT_TEST_COMMAND1) -
< S(WTX) request
S(WTX) response -
« [(0);(INF = answer to UT_TEST-COMMAND1)

H3.34 T

The test is:

a) PASS anly when the PCD’s frame delay time PICC to PCD (TR2) always exceed the mini

defined
b) FAIL in

Fill item 6 q

H.3.4 Ha

H.3.4.1 Sq

The purpos
79.4.7.

This test sh
to b1 of Ext

This test is

H.3.4.2 A
See H.1.

H3.43 P

Place the L]

pst report

[ in ISO/IEC 14443-3:2018, 7.9.4.4, and
any other case.

f Table H.37 with the minimum measured value of frame delay time PICC to PCD (TR
hdling of Start-up Frame Guard Time

fope

e of this test is to determine the PCD\transmission timing according to ISO/IEC 144

mum value

).

143-3:2018,

all be executed for at least SFGIset to 0, 1, 14 and 15. The procedure shall be executed setting b4

ended ATQB byte to (1111)b.at least once.
applicable only if PCD supports Extended ATQB as described in ISO/IEC 14443-3:201

pparatus

rocedure

" ifitothe PCD operating volume and record the presence and the content of the PCD ¢

8, 7.9.4.7.

ommands.

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)
)
d)

The LT
The LT
The PC

The UT performs the activation procedure according to H.1.9.1.

waits until the PCD sends a valid REQB/WUPB command (b5 set to (1)b).
answers with a valid extended ATQB coding the SFGI as expected.

D shall send a valid ATTRIB command.
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answers with a valid Answer to ATTRIB.

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

g) ThePC

D 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
REQB/WUPB supporting Extended ATQB -
« Extended ATQB
(coding the SFGIas expecteq)
ATTRIB command -
« Answer to ATTRIB
Next command -

(sent not earlier than SFGT)

H.3.44 T
The test is:
a) PASSo
b) FAILin

Fill item 7
H.3.5 Ty

H.3.5.1 S¢

The purpos
according t

H.3.5.2 A
See H.1.

H.3.5.3 P

pst report

hly when the PCD’s behaviour matches the expected scendrip for all tested SFGI value
any other case.

f Table H.37 with the measured values of the delay.before the PCD next block.

pe B PCD framing tests

fope

e of this test is to determine the\behaviour of a PCD in Type B when receiving PIC
p ISO/IEC 14443-3:2018, 7.1.

pparatus

rocedure

This proceglure shalltbe repeated for combinations of PCD to PICC and PICC to PCD bit rates sup

selected by
Place the L]

the PCD;-so that all supported bit rates in each direction are used at least once during

[ intothe PCD operating volume and record the presence and the content of the PCD ¢

s, and

C messages

ported and
the tests.

ommands.

Perform the following steps for each row of Table H.22:

Use the following sequence:

a)
b) ThelT
c)
d) ThePC
e) ThelT

The UT performs the activation procedure according to H.1.9.1.

waits until the PCD sends a valid REQB/WUPB command.

D shall send a valid ATTRIB command.
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 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.

The LT|sends I-block (containing some response UT_APDU with answer to the UT_TEST.COMMAND1) to
the PCD.

The PCP is expected to transfer the response UT_APDU back to the UT. Checkatthe UT that thlis 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
and followingP|and followingP|and followingP
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 =1y/f, 0 1600/f, 140/f, (00)b
for f./128 for f./128 foryf,/128
10 - 0,5/f; 3+0,5/f, 10'- 0,5/f,
for f./64 for f./64 for f./64
10 3 10
for other for othér for other
7 2,12 11+ 1/f; 3%2/f, 11 + 1/f; 2+1/f, 1600/f, 140/f, (00)b
5 for f./128 forf./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 0 107 1/f; 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;
fn'r'fu/ﬁzl- fnrfu/ﬁzl- fnrfu/F\A
10 2 10
for other for other for other

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 11+ 1/f; 3+ 1/f, 11+ 1/f, 2+ 1/f, (256/f,) x 2FWI min TR1 (00)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 - O45/f,
for f./64 for f./64 fory./64
10 2 10
for other for other for other
14 0 10,5 2,5 10,5 1 1600/f, 140/f, (00)bs
a  Only apglicable if selected by the PCD.
b Only applicable at a bit rate of f,/128.
¢ Applies ]0 all characters excepthetween the last character and EOF where EGT of 0 will be used.
d  Applies o all characters and also between the last character and EOF.
¢ min TRO[is defined in ISOAIEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.1 for other fraies.
f min TR1|is defined4ndSO/IEC 14443-2:2020, 9.2.6 for ATQB and in ISO/IEC 14443-3:2018, 7.10.3.2 for other frammes.
g  All RFU bits settox(1)b in the framing options byte.
H.3.5.4 Teskreport

The test is:
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:

The UT performs the activation procedure according to H.1.9.1.

waits until the PCD sends the REQB/WUPB command.

a)

b) TheLT
c¢) ThelT
d) TheLT
H.3.6.4 T
The test is:
a) PASSo
b) FAILin
H.4 Test
H.4.1 Gel
All test me

interface and once for Type B signal interface.

H.4.2 Ha

H.4.2.1 Sq

The purpos
ISO/IEC 14

H.4.2.2 A

See H.1.

H4.23 P

sends ATQB with Protocol_Type bit b4 set to (1)b.

checks that the PCD does not continue communicating.

st report

hly when the PCD’s behaviour matches the expected scenario, and

any other case.

method for logical operations of the PCD.

heral

thods described in this subclause, except.H:4.2, shall be applied twice, once for Ty

ndling of polling

fope

e of this test is to deterfmine the behaviour of the PCD during polling. The condition
143-3:2018, 5.2.1 shall'apply.

pparatus

rocedure

pe A signal

b defined in

Place the L]

[ into the PCD operating volume and record the presence and the content of the PCD @

ommands.

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) The 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) PASS only when the PCD sends at least one REQA/WUPA command (with unmodulated operating field
before it) and at least one REQB/WUPB command (with unmodulated operating field before it), and

2) FA|L in any other case.

H.4.3 Reaction of the PCD to request for waiting time extension

H.4.3.1 S¢ope

The purposk of this test is to determine the behaviour of the PCD when the PICCuises a request for a waiting time
extension ($ee [SO/IEC 14443-4:2018, 7.4). The mechanism of maintenance ofWTX by the PCD is al$o tested.

This test shall be executed for the combinations of FWI and WTXM as-shown in Table H.23, with TRO and
TR1 set 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 set to (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_
COMMAND1.
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) Exfra Guard Time, Type B (EGT): the maximum value the PCD ~shall agcept (see
ISQ/IEC 14443-3:2018, 7.1.2)
d) Justbefore FWT expiration, the LT sends S(WTX) request.
e) The POD shall send S(WTX) response with INF(b6 to bl) = WTXM. If(it does not meet the expected
responfe, end the test at this point.
f) Set the|following bit timing parameters at the LT:
1) Temporary frame waiting time (FWTpgyp): WTXM x (256%16/f,) x 2FWI (see ISO/IEC 14443-4:2018,
7.3land 7.4)
2) Extra Guard Time, Type B (EGT): The maximum value the PCD shall akccept (see
ISQ/IEC 14443-3:2018, 7.1.2)
g) Justbefore FWTg)p expiration, the LT sends thecanswer to the command UT_TEST_COMMANI)1 sent in b).
h) The PCP is expected to transfer the response*UT_APDU (answer to the command UT_TEST_COMMAND1)
back td the UT.
i) The UT sends the SEND_UT_APDU(UT-TEST_COMMAND1) to the PCD.
i) The LT waits until the PCD sends an I-block to the LT with the INF field containing th¢ UT_TEST_
COMMAND1. The PCD shallreset the FWT at this point.
k) The LT[remains Mute fok 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) Measure and record the time between the end of the PCD frame from step i) and start of|PCD frame
from step k-
NOTE Scendrio 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)
1(0),(INF = UT_TEST_COMMAND1) -
« Mute
R(NAK) -
H.4.3.4 Testreport
The test is:
a) PASS only when the PCD’s behaviour matches the expected scenario for all ' combinations pf FWI and
WTXM]values as defined in H.4.3.1.
b) FAIL infany other case, e.g., when the answer to TEST_COMMAND_1 was'not sent back to the UT or when

the PCI
in H.4.]

D sent the R(NAK) before FWT expired for at least one combination of FWI and WTXM
A,

H.4.4 Ernor detection and recovery

H.4.4.1 Sq

The purpo
ISO/IEC 14

NOTE I

H4.4.2 A

See H.1.
H.4.4.3 P

H.4.4.3.1
Place the L]

During the

fope

e of this test is to determine the behaviour of PCD when an error occurs a
143-4:2018, 7.6.7.

1 this subclause and the following subglauses, "erroneous block" is a frame with a wrong CRC

pparatus

rocedure

General

[ into the- PCD operating volume and record the presence and the content of the PCD ¢

[ as defined

cording to

ommands.

nd verified

correct to

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.

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.
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¢) 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 PCD,
Pracadiira 1
PCD LT
1(¢),(INF = UT_TEST_COMMAND1) -
« 1(0)(INF = answer to URPEST_COMMAND1,
~CRC)
R(NAK), ('BA’ CID CRC or 'B2' CRC) -
« [(0)(INF = answer to UT_TEST_COMMAND1)
H.4.4.3.3 |Procedure 2 (ISO/IEC 14443-4:2018, 7.6.5.2, rule 4)
Use the follpwing sequence immediately after procedure H.4.4.3.1:
a) The U7 sends the SEND_UT_APDU(UT_TEST_COMMAND1)&0 the PCD.
b) The LT waits until the PCD sends an I-block to the ET 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 blockto the PCD.
f) The PCP either shall send R(NAK)q(or shall send an S(DESELECT) request or shall reset the opgrating field.
Table H.26 gives part of the procedure as a scenario.
Table H.26 — Scenarijo H.19: Error detection and recovery of a transmission error by the PCD,
Procedure 2
PCD LT
1(0),(INE=UT_TEST_COMMAND1) -
“« 1(0)(INF = answer to UT_TEST_COMMAND1,
~ CRC)
R(NAK), ('BA' CID CRC or 'B2' CRC) -
« 1(0)(INF = answer to UT_TEST_COMMAND1,
~ CRC)
R(NAK), ('BA’ CID CRC or 'B2' CRC) -

or
S(DESELECT)
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.

Table H.27 — Scenario H.20: Error detection and recovery of a transmission error.by the PCD,
Procedure 3

PCD LT
{0),(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 the follpwing sequence immediately after procedure H.4.48.1:
a) The U7 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.

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(@s a scenario.

Table H.28 — Scenario H.21: Error detection and recovery of a transmission error by the PCD,
Procedure 4

PCP LT
0)o(INF = YI.TEST_COMMAND1) -

- R(ACK),
('AA' CID CRC or 'A2' {RC)2

—

S(DESELECT) request -

oFr
OT

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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sends the first block I(1), of the chain and waits for the PCD response.
D shall send R(ACK);.
sends an erroneous block I(0); to the PCD.

D shall send R(ACK)j;.

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)o(INF = UT_TEST_COMMAND1) -
“— [(1)(INF = the first chain of tHe'ahsyer to UT_
TEST_COMMAND1)
R(ACK), -
(‘AB’ CID CRC or 'A3' CRC) - 1(0),(INF = the last ¢hain of the ansyer to UT_
TEST_COMMAND1, ~CRC)
R(ACK), -
H.4.4.3.7 |Procedure 6 (ISO/IEC 14443-4:2018, 7.6.5.2)
Use the follpwing sequence immediately after procedure H.4.4.3.1;
a) The UT sends the SEND_UT_APDU(UT_TEST_COMMANDD)-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¢) The LT|sends an erroneous block to the PCD.
d) The PCD shall send R(NAK)j,.
e) The LT|remains Mute.
f) The PCP either shall send R(NAK)p-or shall send an S(DESELECT) request or shall reset the opdrating field.
Table H.30 gives part of the procedure as a scenario.
Table H.30 — Scenario H.23: Error detection and recovery of a transmission error by the PCD,
Procedure 6
PCD LT
1(0)o(INF'= UT_TEST_COMMAND1) -
« 1(0)(INF = answer to UT_TEST_COMMAND1,
~ CRC)
R(NAK), -
('BA' CID CRC or 'B2' 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) 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¢) The LT sends an erroneous S(WTX) request.
d) The PCD shall send R(NAK)j,.
e) The LT sends a valid S(WTX) request.
f) The PCD shall answer with S(WTX) response.
g) The LT|sends I-block (containing some response UT_APDU with answer to the UT_TEST.COMMAND1) to
the PCD.
h) The P({D 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.
Table H.31 gives part of the procedure as a scenario.
Table H.31 — Scenario H.24: Error detection and recovery of@transmission error by the PCD,
Procedure 7
PCD LT
1(0) (INF = UT_TEST_COMMAND1) -
« S(WTX) request, ~CRC
R(NAK), o,
('BA' CID CRC or 'B2' CRC)
« S(WTX) request
S(WTX) response -
— [(0)o(INF = answer to UT_TEST_COMMAND1)
H.4.4.3.9 |Procedure 8 (ISO/IEC 14443-4:2018, 7.6.7, Annex B, Scenario 17)
Procedure |8 and Scenario H.25; which were defined in former editions of this document, ar¢ no longer
present.
H.4.4.3.10 |Procedure,9;(with chaining) (see ISO/IEC 14443-4:2018, Annex B, Scenario 20)
Use the follpwing sequence immediately after procedure H.4.4.3.1:
a) The U7 sénds the SEND_UT_APDU(UT_TEST_COMMAND2(causing 3 chains)) to the PCD.
b) The LT waits until the PCD sends an I-block I(1), to the LT, with the INF field the first chain of the UT_
TEST_COMMAND?2.
c) TheLT sends an erroneous R(ACK),,.
d) The PCD shall send R(NAK),,.
e) The LT sends R(ACK),,.
f) The PCD shall send the next block (1), of the chain.
g) The LT sends R(ACK);.
h) The PCD shall send the last block I(0), of the chain .
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i) The LT sends I-block (containing some response UT_APDU with answer to the UT_TEST_COMMAND2) to
the PCD.

j) 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.

Table H.32 — Scenario H.26: Error detection and recovery of a transmission error by the PCD,
Procedure 9

PCD LT

(1), (INF = the first chain of -
the UT_TEST_COMMAND?2)

“ R(ACK);, ~CRC
(‘AA' CID '0090' or 'A2 00 00])2

R(NAK), -
('BA' CID CRC or 'B2' CRC)
- R(ACK),
("AA' CID CRC or 'A2' CRC)a

[(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)o(INF = answer to UT_TEST_COMMAND?2)

a  Ifthe PCP frame contains a CID, the left option shallbe used, else the right option shall be used.

H.4.4.3.11 |Procedure 10 (with chaining)-(see ISO/IEC 14443-4:2018, Annex B, Scenario 21)
Use the follpwing sequence immediately after procedure H.4.4.3.1:
a) The UT sends SEND_UT_APDU(UT_TEST_COMMAND?2(causing 3 chains)) to the PCD.

b) The LT|waits until thé PCD sends an I-block I(1), to the LT, with the INF field the first chain of the UT_
TEST_GOMMAND?2Z,

c) The LT|sends R(ACK),.
d) The PCD shall send an I-block I(1); to the LT.

e) The LT remains mute.

f) The PCD shall send R(NAK)j;.

g) The LT sends R(ACK),,.

h) The PCD shall send the previous I-block I(1); to the LT.
i) TheLT sends R(ACK);.

j)  The PCD shall send the last block I(0), of the chain.

k) 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 or ‘A2' CRC)2
[(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)2
[(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_COMMAND?2)

a

If the PC

D block contains a CID, the left option shall\be used, else the right option shall be used.

H.4.4.3.12
Use the foll

a)
b)

c)
d)
e)
f)
g)
h)

The UT]

The LT
COMM

The LT
The PC

Procedure 11 (with chaining) (see ISO/IEC 14443-4:2018, Annex B, Scenario 24)
pwing sequence immediately after procedure H.4.4.3.1:
sends the SEND_UTAPDU(UT_TEST_COMMAND1) to the PCD.

waits until the'PCD sends an I-block I(0), to the LT, with the INF field containing th
AND1.

sends Isblock I(1), indicating chaining.
D shall send R(ACK);.

e UT_TEST_

The LT
The PC
The LT
The PC

sends erroneous I-block I(1); to the PCD.
D shall send R(ACK)j;.
retransmits an I-block I(1); without error.

D 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.
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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
t0 UT_TEST_COMMANDT, ~ CR[)
R(ACK), -
("AB' CID CRC or 'A3' CRC)
« [(1);(INF = the second chain of the gnswer
to UT_TEST_GOMMAND1)
R(ACK), -
("AA' CID CRC or 'A2' CRC)
« [(0)((INF = thé last chain of the answer

toU'F“"TEST_COMMAND1)

NOTE P

of this documnent, is no longer present.

H.4.4.3.13
Use the foll
a) TheUT

b) The LT
COMM

c¢) ThelT
d) The PC
e) Repeat

f) Repeat]

H4.44 T

The test is:

rocedure 12 (scenario H.29: ISO/IEC 14443-4:2018, 7.5.5.2, rule“8), which was defined in for

Procedure 13
pbwing sequence immediately after procedureH4.4.3.1:
sends the SEND_UT_APDU(UT_TEST_COMMAND1) to the PCD.

waits until the PCD sends an [-bletk to the LT with the INF field containing th
AND1.

sends an S(WTX) request with-WTXM set to 0.
D either shall send an S(DESELECT) request or shall reset the operating field.
steps a) to d) twice Sending S(WTX) request in step c) with WTXM set to 60 and 63.

steps a) to d) sénding a block with block type set to (01)b in step c).

pst report

a) PASSo

mer editions

e UT_TEST_

hlv-When the PCD’s behaviour matches each procedure expected scenario, and

b) FAILin

any other case.

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 test is:

a) PASSW
b) FAIL in

H.5 Conf

H.5.1 Scd
The purpos
other than

is ever set
definitions

H.5.2 RF

RFU fields
assigned dg
field is not

H.5.3 RF

Functional

only functional values documented-.inn*the standard or proprietary values documented as 1

standard. A
set to said ¥

H.5.4 R-h
R-block sha

hen the PCD use the NAD in the first packet of chaining only or does not use NAD ata

any other case.

linuous monitoring of packets sent by the PCD

pe

e of this test is to ensure that the PCD does not set any RFU bits in any sent frame t
the default value documented for such RFU bit. Further, thetest shall also ensure t
to RFU value. The test shall also ensure that the R-bloek’and the S-block match t
and that rules given regarding the first byte of the packet are not violated.

J fields

shall be continuously monitored during the\testing and shall always be verified to
efault value. A test shall be FAIL and the fYT shall be declared non-conformant in c
bet to its default value at any time.

J values

test shall be FAIL and the'IUT shall be declared non-conformant in case a functiona
ralues at any time.

lock
Il never contain an INF field (see ISO/IEC 14443-4:2018, 7.2.2.1).

H.5.5 S-block

An S-block

shall have either

I, and

o any value
hat no field
he protocol

contain the
hse an RFU

fields shall be continuously monitored during the testing and shall always be verified to contain

uch in the
field is not

a) anlINF
b)

9

an INF
no INF

field of one byte only when it is a WTX block, or
field of n byte(s) (n = 0) when it is a PARAMETERS block, or

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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H.5.7 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.5.10 Test report

a) The tes

1y
2)
3)
4)

b) The tes

1)
2)
3)
4)

H.6 Rep

The results

tis 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.

Th)
IS(

Th
IS¢

e PCD does not violate the length rules of R-block and S-block.

/1EC 14443-4:2018, Annex C).

tis FAIL in any other case, e.g., when the PCD behaves as'follows:

e PCD sets any field to a RFU value.
e PCD violates the length rules of R-block orS=block.

/1EC 14443-4:2018, Annex C).

prted results

of the tests shall be reported in Table H.35 to Table H.39.

Table H.35 — Type A specific timing table

e PCD does not violate the first byte coding rules of Blockland Frame (as sum

e PCD sets other than the default value to at least one RFU bit in any sent frame.

Imarized in

e PCD violates the first byte coding rules of Block and Frame (as suminarized in

No.

Parameter Reference

Min value
measured

/1l

=

estresult

PASS or

FAIL or
N/A

Fran

ISO/IEC 14443-3:2018, 6.2.1.2

he delay time PICC to PCD

RequestGuard Time

ISO/IEC 14443-3:2018, 6.2.2

Start-up Frame Guard Time
SFGI=0
SFGI=1
SFGI =14

ISO/IEC 14443-4:2018, 5.3.5
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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 |Bitboundaries for ISO/IEC 14443-3:2018, 7.1.1 — — —
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
(83,b2) = (10)b
(B3,b2) = (11)b
7 |Starf-up Frame Guard Time ISO/IEC 14443-3:2018, 7.9.4.7 — — —
SFGI=0
SFGI=1
SKGI = 14
Table H.37 — 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/A2

H.2.1 |Hrame delay time PICC to PCD Scenario H.27

H.2.2 |Request Guard Time

H.2.3 |Handling of bit collision during ATQA

H.2.4 |Handling of anticollisienyoop Scenario H.1

Scenario H.2
Scenario H.3
Scenario H.4
Scenario H.34
H.2.5 |Handling of RATS and ATS Scenario H.6
Scenario H.30

H.2.7 |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/A2
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.3.5 |Handling of Start-up Frame Guard Time Scenario H.33
H.3.6 TleC B PCD fl Cllllills tcbtb
H.3.7 |Handling of Protocol_Type RFU value
a  Incase aJtest 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 mgthod from ISO/IEC 10373-6 Scenario numbers Test fesult
Clause Parameter ISO/IEC 10373-6 | ISO/IEC 14443-4:2018, | Type A Type B
Annex B PASSor | PASSor
FAIL or FAIL or
N/A2 N/A2
H.4.2 |Handling of polling
H.4.3 |Reaction of the PCD to request for Scenario H.17
Wwaiting time extension
H.4.4 |Hrror detection and recovery Scenario H.18 Scenario 12
"Exchange of I-blocks"
Scenario#.19
Scenario H.20
Seenario H.21
Scenario H.22 Scenario 23
"PICC uses chaining"
Scenario H.23
Scenario H.24 Scenario 14
"Request for waiting
time extension"
Scenario 17
"Request for waiting
time extension"
Scenario H.26 Scenario 20
"PCD uses chaining"
Scenario H.27 Scenario 21
"PCD uses chaining"
Scenario H.28 Scenario 24
"PICC 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.

© ISO/IEC 2025 - All rights reserved

190



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

ISO/IEC 10373-6:2025(en)

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 REQBAANUPE REU-wvalues Alralues-specifiedasREU
in ISO/IEC 14443-3:2018,
Table 22
PARAN REQB/WUPB RFU field (000)b All other values
(b8 to b6)
RFU values in (101)b
number of slots (110)b.
(b3 to bl) (111b
Paramf|l ATTRIB RFU field (00)b Allother values
(b2 to bl)
Minimum|TRO ATTRIB RFU values (11D)b
(b8 to b7)
Minimum|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)
Param3 ATTRIB RFU field (00000)b All other values
(b8 to b4)
Parami ATTRIB RFU field (0000)b All other values
(b8 to b5)
RFEUWalue 'F'((1111)b)
(b4 to bl)
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Annex I
(normative)

High bit rate selection test methods for PCD

I.1 Scope

The purpose of this test is to verify that the PCD properly executes the procedures for selection of bit rates

higher thar
a) forTyp
b) for Typ
c) forTyp

and that th

1.2 App

The PCD-tg
during the
procedure.

1.3 Prog¢edure

1.3.1 Pro¢cedure for Type A

1311 G

Place the P

f./128, as specified:

e A in ISO/IEC 14443-4:2018, Clause 5;

e B in ISO/IEC 14443-3:2018, Clause 7;

e A or Type B using S(PARAMETERS) in ISO/IEC 14443-4:2018, Clause 9

e PCD properly applies the selected bit rates in both directions.

aratus

st-apparatus as specified in H.1 shall be used. It shall*be configurable to change
fest procedure and shall be able to measure the bitfate used by the PCD on each stage

pneral

[D-test-apparatus into the field of the PCD.

The following procedure shall be repeated for all values of interface byte TA(1) defined in Table 1.1

the bit rate
of this test

b Table I.1.

a) Run thtrough activation sequence as defined in ISO/IEC 14443-3.

b) The PCD shall send:a.RATS command as defined in ISO/IEC 14443-4.

c¢) The PCD-test-apparatus answers with a valid ATS including TA(1) according to Table I.1.

d) The PCD may optionally send a PPS with a valid parameter setting for PPS1 byte according t

e) If the PCD has sent a PPS then the PCD-test-apparatus acknowledges the received PPS with a valid PPS
response.

f) The PCD shall send I(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.

g) 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.

h) If needed, the PCD-test-apparatus shall carry out additional sequences to achieve the conditions for the
next step.

i) Inthe subsequent polling cycle, the PCD shall use a bit rate of f,/128.
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