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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrot

019(E)

echnical

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 t
committees established by the respective organization to deal with particular fields of t
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other inter

echnical
echnical
national

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

OK 1
0/IEC]JTC 1.

|

[he procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria ne
the different types of document should be noted. This document was drafted indécordance
dditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be thg
df patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
rights. Details of any patent rights identified during the development'\of'the document will &
Ihtroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents).

Any trade name used in this document is information given forcthe convenience of users and
donstitute an endorsement.

or an explanation of the voluntary nature of standards, the meaning of ISO specific tel
gxpressions related to conformity assessment, as wellras information about ISO's adhereng
orld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see ¥
.org/iso/foreword.html.

iﬁlis document was prepared by Technical’ Committee ISO/IEC JTC 1, Information ted
bcommittee SC 17, Cards and security devices for personal identification.

—

his third edition cancels and replaces the second edition (ISO/IEC 10373-7:2008), which |
echnically revised.

—

The main changes compared to the previous edition are as follows:

—  Annex G and Annex H have been added.

o>y

list of all parts in the ISO/IEC 10373 series can be found on the ISO website.

oy

ny feedback or-questions on this document should be directed to the user’s national standard
omplete listing of these bodies can be found at https://www.iso.org/members.html.
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019(E)

Cards and security devices for personal identification —

Test methods —
Part 7:

Contactless vicinity objects

1 Scope

he ISO/IEC 10373 series defines test methods for characteristics of identification cards a
b the definition given in ISO/IEC 7810. Each test method is cross-referenced-to one or m
tandards, which can be ISO/IEC 7810 or one or more of the supplementary standards that dg
hformation storage technologies employed in identification card applicatien’s.

— o =+ ]

—_— =z

hternational Standards mentioned above.

=z

OTE2  Test methods defined in the ISO/IEC 10373 series are inténded to be performed separately
ard is not required to pass through all the tests sequentially.

o

his document deals with test methods, which are specific to contactless integrated circ
yicinity card) technology. ISO/IEC 10373-1 deals with.tést methods which are common to one
CC technologies and other parts in the ISO/IEC 10373 series deal with other technology-specif

—_r

Unless otherwise specified, the tests in this dacument apply exclusively to vicinity cards de
50/IEC 15693-1, ISO/IEC 15693-2 and ISO/IEC 15693-3.

]

2 Normative reference(s)

—

he following documents are referred to in the text in such a way that some or all of thein
onstitutes requirements of this document. For dated references, only the edition cited app
Undated references, the latest edition of the referenced document (including any amendments)

Q

]

50/1EC 7810, Identification cards — Physical characteristics

]

5O/1IEC 15693-1:2018, Cards and security devices for personal identification — Contactless
bjects — Partd; Physical characteristics

(@)

et

BO/IEC 15693-2:2019, Cards and security devices for personal identification — Contactless
bjects =Part 2: Air interface and initialization

oS

]

BO/IEC 15693-3:2019, Cards and security devices for personal identification — Contactless

ccording
re base
bfine the

OTE1 Criteria for acceptability do not form part of the ISO/IEC 10379 series, but can be found in the

. A given

uit card
or more
ic tests.

fined in

content
lies. For
applies.

vicinity

vicinity

vicinity

hjprfc — Part 3 Anticollision and transmission prnfnrnl

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

© ISO/IEC 2019 - All rights reserved
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— IEC Electropedia: available at http://www.electropedia.org/

3.1.1
base standard
standard which the test method (3.1.2) is used to verify conformance to

3.1.2

test method

method for testing characteristics of identification cards for the purpose of confirming their compliance
with International Standards

3.2 Symbols and abbreviated terms

DUT device under test

ESD electrostatic discharge

fe frequency of the operating field

fsvr fs2 frequencies of the subcarriers

H_ . maximum field strength of the VCD antenna field
H_ i, minimum field strength of the VCD antenna field
VCD vicinity coupling device

VICC vicinity card

4 Default items applicable to the test methods

4.1 Té¢st environment

Unless qtherwise specified, testing shall take place in an environment of temperature 23 °C + 3 °C
(73 °F %[5 °F) and of relative humidity 40 % to 60 %.

4.2 Pre-conditioning

Where pre-conditioning is@¢equired by the test method, the identification cards to be tested shall be
conditioned to the test efiwironment for a period of 24 h before testing.

4.3 Default tolérance

Unless dtherwise specified, a default tolerance of +5 % shall be applied to the quantity values give
to specifythe characteristics of the test equipment (e.g. linear dimensions) and the test metho
procedufres/(e.g. test equipment adjustments).

jo )

4.4 Spurious inductance

Resistors and capacitors should have negligible inductance.

4.5 Total measurement uncertainty

The total measurement uncertainty for each quantity determined by these test methods shall be stated
in the test report.

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

2 © ISO/IEC 2019 - All rights reserved
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5 Static electricity test

ISO/IEC 10373-1 defines test methods which are common to one or more integrated circuit card
technologies and other parts in the ISO/IEC 10373 series deal with other technology specific tests.

6 Test apparatus and test circuits

6.1 General

This clause defines the test apparatus and test circuits for verifying the operation of a VICCypr a VCD
ccording to ISO/IEC 15693-2 and ISO/IEC 15693-3. The test apparatus includes:

o8]

-+ calibration coil (see 6.2),

+ test VCD assembly (see 6.3),
+ reference VICC (see 6.4),

-+ digital sampling oscilloscope (see 6.5).
.2 Calibration coil card

4.2.1 General

This subclause defines the size, thickness and characteristics of the calibration coil.

4.2.2 Size of the calibration coil card

The calibration coil card consists of an area, which shall have the height and width defined in
50/IEC 7810 for ID-1 type containing a single turn coil concentric with the card outline (see Figure 1).

~ R

(]

Key

=

coil 72 x 42y (1 turn)
4 conneetiogns

Figure 1 — Calibration coil for ISO/IEC 7810 ID-1 outline

6.2.3 Thickness and material of the calibration coil card

The thickness of the calibration coil card shall be 0,76 mm with a tolerance of +10 %. It shall be
constructed of a suitable insulating material.

6.2.4 Coil characteristics

The coil on the calibration coil card shall have one turn. The relative dimensional tolerance shall be
+2 %. The outer size of the coil 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.

© ISO/IEC 2019 - All rights reserved 3
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The coil is made as a printed coil on PCB plated with 35 pm copper. Track width shall be 500 um with a
relative tolerance of +20 %. The size of the connection pads shall be 1,5 mm x 1,5 mm.

NOTE2  At13,56 MHz the approximate inductance is 200 nH and the approximate resistance is 0,25 Q.

A high impedance oscilloscope probe (e.g. >1 M{), <14 pF) shall be used to measure the (open circuit)
voltage in the coil. The resonance frequency of the whole set (calibration coil, connecting leads and
probe) shall be above 60 MHz.

NOTE3 A parasitic capacitance of the probe assembly of less than 35 pF normally ensures a resonant
frequency forthe wiote setof greater than 60 MHZ:

The open circuit calibration factor for this coil is 0,32 V (rms) per A/m (rms) [equivalent to 900 'm)/
(peak-td-peak) per A/m (rms)].

6.3 Te¢st VCD assembly

6.3.1 [General

The test VCD assembly for load modulation consists of a 150 mm diameter VCD antenna and tw|
parallel|sense coils: sense coil a; and sense coil b. The test set-up is shown in Figure 2. The sens
coils arg connected such that the signal from one coil is in an opposite phase to the other. The 10

potentidmeter P1 serves to fine adjust the balance point when the sense coils are not loaded by a VIC
or any njagnetically coupled circuit. The capacitive load of the probejincluding its parasitic capacitand
shall be fless than 14 pF.

® (T~ @ O

4 © ISO/IEC 2019 - All rights reserved
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ey
VCD antenna
sense coil b
sense coil a

probe

K
1
2
3
4  identical length of twisted pairs withJess than 150 mm.
5
g to oscilloscope

H

1 potentiometer
Figure 2 — Load modulation test circuit

The maximuhttength of 150 mm of the twisted pairs takes the wider spacing of the sense coils in
omparisen fto the set-up in ISO/IEC 10373-6 into account.

Q

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

theeverallssvmmetrv-of-the-set-up-should be-checked
- O Ve Sy Ry e te-Setup-Snothtoe-eneercees

The capacitance of the connections and oscilloscope probe should be kept to a minimum for
reproducibility.

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

6.3.2 Test VCD antenna
The test VCD antenna shall have a diameter of 150 mm and its construction shall conform to the

drawings in Annex A. The tuning of the antenna may be accomplished with the procedure given in
Annex B.

© ISO/IEC 2019 - All rights reserved 5
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6.3.3 Sense coils

The size of the sense coils is 100 mm x 70 mm. The sense coil construction shall conform to the drawings
in Annex C.

6.3.4 Assembly of test VCD

The sense coils and test VCD antenna are assembled in parallel, with the sense and antenna coils coaxial
and such that the distance between the active conductors is 100 mm as in Figure 3. The distance

between-the-coil-in the DUT and the calibration coil shall be nqna] with rncpnr‘f tothe coil gf the te

VCD ant

sens
sens
VCD
actiy
calib
DUT]

LN U1 A W N

NOTE 1

effects sych as detuning by closer spacing or ambiguous results due to noise and other environmental effects.

NOTE 2

t

3 mip air spacing.

Enna.

Dimensions in millimetrd
100 100 |

e coil a

e coil b
antenna

e conductors
ration coil

The distance of 100 mm reflects a larger read distance and the 3mm air spacing avoids parasit

Drawihgs are not to scale.

%)

(e}

Figure 3 — Test VCD assembly

6.4 Reference VICCs

6.4.1 General

Reference VICCs are defined

— totestH

and H,,,, produced by a VCD (under conditions of loading by a VICC);

min

— to test the ability of a VCD to power a VICC;

© ISO/IEC 2019 - All rights reserved
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— to detect the minimum load modulation signal from the VICC.

6.4.2 Reference VICC for VCD power

Annex D shows the schematic the power test shall use. Power dissipation can be set by the resistor R1
or R2 respectively in order to measure H,,, and H,;,, as defined in 8.1.2. The resonant frequency can be

adjusted with C2.

6.4.3 Reference VICC for load modulation test

A suggested schematic for the load modulation test is shown in Annex E. The load modulatio
dhosen to be resistive or reactive.

This reference VICC is calibrated by using the test VCD assembly as follows:

measured as described in 7.2. This amplitude should correspond to the minimum amplity
values of field strength required by the base standard.

4.4.4 Dimensions of the reference VICCs

The reference VICCs consist of an area containing the coils which has the height and width
ih ISO/IEC 7810 for ID-1 type. An area external to this, containing the circuitry which emul
required VICC functions, is appended in a way as to allow inSértion into the test set-ups describg
and so as to cause no interference to the tests. The dimensions shall be as in Figure 4.

Dimensions in m

4 |

3
/
]

172

ey
outline ISO/IEC 7820 ID-1 type
coil

circuitry,

NOTE Drawings are not to scale.

h can be

The reference VICC is placed in the position of the DUT. The load modulation' signal ampllitude is

de at all

defined
ates the
bd below

llimetres

Figure 4 — Reference VICC dimensions

6.4.5 Thickness of the reference VICC board

The thickness of the reference VICC active area shall be 0,76 mm, with a tolerance of +10 %.

6.4.6 Coil characteristics

The coil in the active area of the reference VICC shall have 4 turns and shall be concentric with
outline.

The outer size of the coils shall be 72 mm x 42 mm with relative tolerance of +2 %.

© ISO/IEC 2019 - All rights reserved
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The coil

is printed on PCB plated with 35 pum copper.

Track width and spacing shall be 500 pm with a relative tolerance of 20 %.

6.5 Digital sampling oscilloscope

The digi

tal sampling oscilloscope shall be capable of sampling at a rate of at least 100 million samples

per second with a resolution of at least 8 bits at optimum scaling. The oscilloscope should have the
capability to output the sampled data as a text file to facilitate mathematical and other operations such

as wind

7 Functional test — VICC

7.1 Purpose

The pur
operatin
the VIC

Figure 2.

7.2 T

Step 1: 1

The RF |
field str

output
The 10 ¢
least 40

Step 2: 1

The RF drive into the test VCD antenna shall'be re-adjusted to the required field strength.

Care shd

Exactly
discrete]

pose of this test is to determine the amplitude of the VICC load modulation‘signal within thie
g field range [H,,;,, H,.,] as specified in ISO/IEC 15693-2:2019, 6.3 and_the functionality of
with the modulation under emitted fields as defined in ISO/IEC 1569342:2019, Figure 1 anfd

st procedure
he load modulation test circuit of Figure 2 and the test VED,assembly of Figure 3 are used.

ower delivered by the signal generator to the test VCDantenna shall be adjusted to the required
ength and modulation waveforms as measured by,the calibration coil without any VICC. The
f the load modulation test circuit of Figure 2 is{connected to a digital sampling oscilloscopg.
) potentiometer P1 shall be trimmed to minitnise the residual carrier. This signal shall be gt
dB lower than the signal obtained by shortifig one sense coil.

he VICC under test shall be placed in the-DUT position, concentric and aligned with sense coil 4.

uld be taken to apply a proper synchronization method for low amplitude load modulation.

two subcarrier cycles of the*sampled modulation waveform shall be Fourier transformed.
Fourier transformationm with a scaling such that a pure sinusoidal signal results in its pea

magnity
non-mo

repeatedl for the second Supcarrier frequency.

The resylting amplitudes of the two upper sidebands at f_+f;; and f_+f,, and the two lower sidebands §
fofi1 and ff;,, respéctively, shall be above the value defined in 8.2 of the base standard.

An apprpprijate-<command sequence as defined in ISO/IEC 15693-3 shall be sent by the reference VCD t
obtain a|signal or load modulation response from the VICC.

de shall be used. To-minimize transient effects, a subcarrier cycle immediately following
ulating period shallbe avoided. In case of two subcarrier frequencies this procedure shall b)

[

—

=)

7.3 Testreport

The test report shall give the measured amplitudes of the upper sidebands at f_+f;; and f.+f,, and the
lower sidebands at f_-f;; and f.-f;, and the applied fields and modulations.

© ISO/IEC 2019 - All rights reserved
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Functional test — VCD

8.1 VCD field strength and power transfer

8.1.1 Purpose

This test measures the field strength produced by a VCD with its specified antenna in its operating
volume as defined in accordance with the base standard. The test procedure of 8.1.2 is also used to
determine that the VCD with its specified antenna shall generate a field not higher than t

he value

specified in ISO/IEC 15693-1:2018, 4.3.

his test uses a reference VICC as defined in Annex D to determine that a specific VCDte’be

L)
)

L)
Z)
)

Hrocedure for H

le to supply a certain power to a VICC placed anywhere within the defined operating volume

8.1.2 Test procedure

test:

max

Set Jumper J1 to position 'a' to activate R1.
Tune the reference VICC to 13,56 MHz.

NOTE The resonance frequency of the reference VICC is measured by using an impedance an
a LCR-meter connected to a calibration coil. The coil of thedreference VICC is placed on the calibr
with (3 = 0.3) mm spacing, with the axes of the two coils‘heing congruent. The resonance frequen
frequency at which the reactive part of the measured camplex impedance is at maximum.

Set Jumper J1 to position “b” to activate R2.

Calibrate the reference VICC in the test VCD assembly set to produce H,,, operating cond
an output voltage of V. = 3 V by adjusting R2.
Position the reference VICC within the defined operating volume of VCD under test.

The DC voltage (V) acrossresistor R3 (Annex D) is measured with a high impedance v
and shall not exceed 3 V.

Hrocedure for H,;, test:

«_n

Set Jumper J1 to position “a” to activate R1.
Tune the reference VICC to 13,56 MHz.

Calibratethe reference VICC in the test VCD assembly set to produce H,

min OPerating cond
an outputvoltage of V- = 3 V by adjusting R1.

Pesition the reference VICC within the defined operating volume of the VCD under test.

rested is

alyser or
htion coil
cy is that

ition for

bltmeter

ition for

nd shall

The DC voltage (V) across resistor R3 is measured with a high impedance voltmeter g

exceed 3 V.

8.1.3 Testreport

The test report shall give the measured values for V¢ at H;, and H,,, under the defined conditions.

© ISO/IEC 2019 - All rights reserved
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8.2 Modulation index and waveform

8.2.1 Purpose

This test is used to determine the index of modulation of the VCD field as well as the rise and fall times
and the overshoot values as defined in ISO/IEC 15693-2:2019, Figure 1 and Figure 2 within the defined
operating volume.

8.2.2 Testprocedure

The cali
index an
suitable

8.2.3

The test
oversho

8.3 Lg

This tes
conform
the subd

Annex H
sensitiv

9 Additional test methods

9.1 Additional VICC test methods

The test

9.2 Additional VCD test methods

The test

bration coil is positioned anywhere within the defined operating volume, and the modulatio
d waveform characteristics are determined from the induced voltage on the coil displayed on
oscilloscope.

S e

Test report

report shall give the measured modulation index of the VCD field, the rise and fall times and thie
bt values as defined in ISO/IEC 15693-2:2019, Figure 1 and Figure 2 witlin-the defined voluma.

)ad modulation reception

t may be used to verify that a VCD correctly detects the load modulation of a VICC which
s to the base standard. It is supposed that the VCD has meahs to indicate correct reception
arrier(s) produced by a test VICC.

=)

shows a circuit which can be used in conjunction‘ith the test apparatus to determine thie
ty of a VCD to load modulation within the defined @perating volume.

methods shall be carried out as'specified in Annex G.

methods shall be carried out as specified in Annex H.

10
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Annex A
(normative)

Test VCD antenna

A.1 Test VCD antenna layout including impedance matching network

Higure A.1 and Figure A.2 show the VCD antenna layout.

NOTE The layout of the impedance matching network is informative.

Dimensions in m{llimetres
170

170

$150

Hey

ground compensation coil

2 antenna coil

3 impedance matching network
NOTE1 The antenna coil track width is 1,8 mm (except for through-plated holes).
NOTE 2  Starting from the impedance matching network there are crossovers every 45°.

NOTE 3  PCB: FR4 material thickness 1,6 mm, double sided with 35 pm copper.

© ISO/IEC 2019 - All rights reserved 11
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NOTE 4

A.2 Impedance matching network

The ant¢nna impedance (R,,, L.qJ)-s adapted to the function generator output impedance (Z=50Q) b

amatch

phase cgdn be adjusted with-the'variable capacitor C4 (see Table A.1).

Care shd
limits of

The line
signal s¢
100 %. 1

The drawing is not to scale.

Figure A.1 — Test VCD antenna layout including impedance matching network
(view from front)

®© 0o o o

o000

Figure A.2 — VCD anténna layout (view from back)

D <<

ng circuit (see Figure.A.3J. The capacitors C1, C2 and C3 have fixed values. The input impedand
11l be taken to/keep maximum voltages and maximum power dissipation within the specified
the individual-components.

ar low distortion variable output 50 () power driver should be capable of emitting appropriat]
quenges. The modulation index should be adjustable in the ranges of 10 % to 30 % and 95 % tp

D

Care shq

'he"output power should be adjustable to deliver H fields in the range of 150 mA/m to 12 A/np.
uld'be taken with the duration of fields above the upper operating range of 5 A/m. Hll

12
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ey

ext
ant

ant

O D~ oy o N DN e e

£ Ial
7 CT T ext

C2| C3| C4

50 Q power driver

impedance matching network

antenna coil

input impedance

external resistance

antenna resistance

antenna inductance

1,C2,C3,C4 capacitors

R ant

L ant

Figure A.3 — Impedance matching network

Table A.1 — Component list

Component Value? Unit
C1 47 pF
C2 180 pF
C3 33 pF
C4 2 to27 pF
Reoxt 5 x 4.7 (parallel) Q

a\{ The component table gives typical values which may have to be modified slightly to give more

precise adjustment.

({4,shall be adjusted for an input impedance of (50 + 5) () with a phase angle of (0 £ 5) °.

© ISO/IEC 2019 - All rights reserved
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B.1 General

Figure

impedance of the antenna to that of the driving generator. After the two steps of the tuning procedure
the signpl generator shall be directly connected to the antenna output for the tests.

B.2 Step1

Ahighp

line betyveen the signal generator output and an antenna connector. The two probes of the oscilloscop
are conijected to both sides of the serial reference resistor. The oscilloscope displays a Lissajous figur

when it

— Waye form: Sinusoidal

— Fre

— Amplitude: 2V (rms) - 5V (rms)

The out
BNC ter

C
capacitance Cp,.qp- A calibration capacitancex€,; in parallel to the reference resistor compensates
s

this pro
complet

14

Annex B
(informative)

Test VCD antenna tuning

.1 and Figure B.2 show the two steps of a simple phase tuning procedure to mateh the

—_—

Fecision resistor of 50 (), with a tolerance of #1 % (e.g. 50 2 BNC resister) is inserted in the signa

D

ssetin Y to X presentation. The signal generator is set to:

uency: 13,56 MHz

utis terminated with a second high precisionresistor of 50 ), with a tolerance of +1 % (e.g. 50
minating resistor). The probe, which is in parallel to the output connector, has a small parasiti

pe capacitor if C, = C,op- The probe capacitor is compensated when the Lissajous figure i
bly closed.

© ISO/IEC 2019 - All rights reserved
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/N
T

]

| S \
|
13,56 MHz | 100 Q /I/ 50 Qb
' Ccal = Cprobe
O

)

----------- probe_r
-
Key
1 signal generator
2 closed figure: Phi =0
3 angle corresponding to 50 Q
4 oscilloscope
5 output
R output impedance of signal generator
Qorobe  Parasitic capacitance of probe
Geal calibration capacitance
a Reference resistor.
b Calibration resistor.
Figure B.1 — Calibration set-up (Step 1)

The ground cable shall be run close to the probe to avoid induced voltages caused by the magng

B.3 Step2

Using the same values as set for step 1, in the second step the matching circuitry is connectsg

anténna output. The capacitor C4 on the antenna board is used to tune the phase to zero.

© ISO/IEC 2019 - All rights reserved
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/N
T—a

<] |

1
/; X Y
4R =500 ! 50 Qa J>5,
| =00 —— G
| (A/)13,56 MHz | 100 0 /I/r |
: : Ccal = probe |
| lo——o 0
et - probeT \ 8
J
Key
1 dignal generator
2 dlosed figure: Phi=0
3 dngle corresponding to 50
4 gscilloscope
5 qutput
6 impedance matching network
7 gntenna coil
8 RBhase calibration by C4 in the impedance.matching network
R qutput impedance of signal generator
Cprobe  Rarasitic capacitance of probe
Ceal dalibration capacitance
a Reference resistor.
Figure B.2 — Calibration set-up (Step 2)
16
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Annex C
(normative)

Sense coil

(.1 Sense coil layout

i

igure C.1 illustrates sense coils 1 layout.

Dinfensions in m}llimetres
170

|

|

|

|

|

|

|

|

|

5

|
100

|

5

|
170

Key
1  connections

NOTE T~ The sense coils track width is 0,5 mm with a relative tolerance of +20 % (except for through-
plated-holes).

NOTE 2  Sizes of the coils refer to the outer dimensions.

NOTE 3  PCB: FR4 material thickness 1,6 mm, double sided with 35 pm copper.

Figure C.1 — Layout for sense coilsaand b

C.2 Sense coil assembly

Figure C.2 illustrates the sense coil assembly.
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Bw N R

18

conr
test
Sens
Sens

ections
VCD antenna
e coil a
e coil b

13,56 MHz
T~

Figure C.2 — Sense coil assenibly
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Annex D
(normative)

Reference VICC for VCD power test

TheReferenceHECshal-havea—eirenit-dHagramas-defiredinFHigure D-1and-compenent-values as
defined in Table D.1 and Table D.2.
rill r2[] DI ¥D2
C1 Cc2 C3
L { p— /7_! p—
a b C4
i D3Y | B’D4 YL pq [] TVDC
1
Key
[ antenna coil
di1, C2,C3,C4  capacitors
01,D2,D3,D4 diodes
R1, R2,R3 resistors
J1 jumper settings
Upc output voltage
Figure D,1 — Circuit diagram for Reference VICC
Table D.1 — Component list
Component Value

L See 6.4.6

C1 Stray capacitance < 5pF

C2 2 ..10 pF

G3 27 pF

C4 10 nF

D1, D2, D3, D4 See characteristics in Table D.2 (BAR 43 or equivalent)

R1a 11 kQ

R22 91 Q

R3 100 kQ

J1 Jumper settings:

a: minimum field strength
b: maximum field strength

a2 The component table gives typical values for R1 and R2 which may have to be modified slightly to

give more precise adjustment (see 8.1.2).
© ISO/IEC 2019 - All rights reserved 19
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Table D.2 — Specification of basic characteristics of D1, D2, D3, D4

F: Frequency

Vr: Reverse voltage
Ir: Forward current

Iz: Reverse current

Vg: Forward voltage drop

t..: Reverse recovery time
I..: Reverse recovery current

T]-: Junction temperature

C: Junction capacitance

Symbol Test Condition Typ. Max. Unit
atT;=25°C

Vg Ip=2mA 0,33 \

c V=1V, 7 pF
F=1 MHz

- Iz=10mA, 5 ns
Ix=10mA,
T =—ImA

Key
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Annex E
(informative)

Reference VICC for load modulation test

ThaeRaoforanca AVATalal an- laad madulation +tact chall bhavyn o cteoit diogray oo da ad

| it £in Ligy
Iie—rcerefreRee—~vretc 1Ot e tatratioh—te st Sriamriavea et aagranasae e e Hrr3gure

domponent values as defined in Table E.1 and Table E.2.
R

a mod1

o . . R1 R2 D1 ¥ D2
L { -L /—/_/ 2 42377
484,24

G4
D3Y D4, ¥ oo [] T Voc <]

NS

—1

Key

L antenna.coil

41, C2, C3,C4, Cpq1 Coqz  capPacitors
01,D2, D3, D4 diodes
R1,R2,R3, R oq1s Rmod2 resistors

JL]2,]3 jumper setting
N1, N2 N-MOS transistor
Unc output voltage

a

Load switching signal

kHz/
kHz a

Figure E.1 — Circuit diagram for Reference VICC for load modulation test

Table E.1 — Adjust following components for required emulation

Component Function Value

C2 adjust resonance between 2 pF and 10 pF
Cmod1 Cmod2 capacitive modulation |between 3,0 pF and 120 pF
Rimod1r Rmod2 resistive modulation between 100 Q and 2,7 kQ

© ISO/IEC 2019 - All rights reserved
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Table E.2 — Component list

Component Value
R1 11 kQ
R2 91 0Q
R3 100 kQ
D1,D2, D3, D4 As defined in Table D.1
L see 6.4.6
Cl Stray capacitance < o pk
C3 27 pF
C4 10 nF
J1 Jumper settings:
a: minimum field strength
b: maximum field strength
12,]3 Jumper settings:
a: resistance load
b: capacitive load
N1, N2 N-MOS transistor with low parasitic capacitanee

22 © ISO/IEC 2019 - All rights reserved
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Annex F
(informative)

Program for evaluation of the spectrum

T RS DEOEFa W snitude of
the spectrum from the VICC.
***************************************************************/
*** This program calculates the fourier coefficients *xx/
*** of load modulated voltage of a VICC according *xx/
*** the ISO/IEC 10373-7 Test methods. *xx/
*** The coefficient are calculated for the frequency *xx/
xox K Carrier: 13.5600 MHz *xx/
xox K Subcarrier: 423.75 kHz / 484.286 kHz *xx/
xoxx see #define N_FSUB: 32 28 ** ¥
el Upper sideband: 13.9838 MHz / 14.0443 MHz eV
x oK Lower sideband: 13.1363 MHz / 13.0757 MHz *X3*/
***************************************************************/
* Kk % Input: ***/
*** File in CSV Format containing a table of two *xx/
*** columns (time and test VCD output voltage vd, eléuse 7)***/
* Kk Kk ***/
*** data format of input-file: *xx/
R ***/
*** - one data-point per line: xAx/
kK {time[seconds], sense-coil-voltagelaélts]) *okok )
*** - contents in ASCII, no headers *xkx /
*** - data-points shall be equidistant.time xAx/
*** - minimum sampling rate: 100 MSamples/second xxx/
*** - modulation waveform centred *xx/
lad (max. tolerance: half ofssubcarrier cycle) *xkx /
* Kk Kk ***/
x oK "screen-shot of centred\moddulation-waveform xHEx/
*ox K with 8 subcarrier cylclges": *xx/
* Kk k ***/

kX XXXXXXXXXX XX XX \XX XX XX XX XX XXXXXXXXXXXX ***/
*okox XXXXXXXXXX XX KXY XX XX XX XX XX XXXXXXXXXXXX ***/

k% ) 0:0.0.0.0:0.0.0.0.6 555655 05005000500050005.0006.0065.9.0.0000.0000MELY]
k% P0:0:0:0.0:0.0.0.0.0 ¢S 9 5:5.50.000.0.00.0.0005.0.005.0006.0005.9.0.0.00.0.0000SLLLYN]
kX PO0.0:0:0:0:0:0.0:69.0:5:9:6-5-6.6.0.0.0:0.0.0.0.0:0.0-.5.0.0-0:0.0.0.:0.9.9.9.6.0.0.0.0.0.0.0.0.0.0 SN
ok ox POGO OGO O VTS S5 6 6.6.6.0.0.00.0.0.0.0.0.0-6.5.0.0.0.0.0.5.0.9.6.0.6.0.0.0.0.0.0.0.0.0.0 GELLLY]

k% XXXXXXEXXK XX XX XX XX XX XX XX XXXAXXXXXXXKXX  F***x/
k% XXXXXRXHKKX XX XX XX XX XX XX XX XXXXXXXXXXXX  F***x/

* * * | ________________________ CC————————— e ———— ‘ ***/
*x*  exgmple for spreadsheet file (start in next line): *kok /
e (E¥me) (voltage) x %% /
**x* (3+00000e-06 , 1.00 *xk [
**x*N,3.00200e-06 , 1.01 xAx/
W) ... xAx/

R I I I I I I I I I R I I I I I I I I I I e I

/*** RUN: Modtst7 [filenamel[.csv] ... filename[.csv] ] *xx/
/***************************************************************/
#include <stdio.h>

#include <conio.h>

#include <string.h>

#include <math.h>

#define MAX SAMPLES 5000

#define N FSUB 32.0F /* sidebands: 13.9838 MHz / 13.1363 MHz */
/* #define N _FSUB 28.0F /* sidebands: 14.0443 MHz / 13.0757 MHz */
float pi; /* pi=3.14.... */

/* Array for time and sense coil voltage vd*/

float vtime[MAX SAMPLES]; /* time array */
float vd[MAX SAMPLES]; /* Array for different coil voltage */

© ISO/IEC 2019 - All rights reserved 23
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/***************************************************************/

/***
/***
/***
/***
/***
/***
/***
/***
/***
/***
/***
/***
/***
/***
/******

int rea

{
floa
floa
int
FILE
/***
if (

{

}

if

/***
/*
/***
max
min |
i=0;

whil

~—F-H-H-< St

Read CSV File Function xAx/
***/
Description: xxx/
This function reads the table of time and sense coil ***/
voltage from a File in CSV Format xxx/
***/
Input: filename xxK/
***/
Return: Number of samples (sample Count) *kk [/
0 if an error occurred * ok *
***/
Displays Statistics: *xA/
***/

Hcsv (char* fname)

a,b;
max vd,min vd;

=T

’

*sample file;

e kK ok Kk ok ok kK Open File ***********************************/

| strchr (fname, '.'))

strcat (fname, ".csv");

(sample file = fopen(fname, "r")) == NULL)

printf ("Cannot open input file %s.\n", fname) ;
return 0;

k******************************************************/

Rpad CSV File */

k******************************************************/
y/d=-1e-9F;
y7d=-max vd;

e (! feof (sample file))

i (i>:MAX_SAMPLES)
printf ("Warning? File truncated !!!\n");
printf ("To faegh samples in file %s\b\n", fname) ;
break;

Ecanf (samp¥e file,"$f,%f\n", &a, &b);

Fime [1]\s/a;

[l] =\D’
F (d({i]>max vd) max vd=vd[i];
I ( d[i]l<min vd) min vd=vd[i];

Filename, SampleCount, Sample rate, Max/Min Voltage ***/
k********************************************************/

fclose (sample file);

/************ Displays Statistics ************************/

printf("\n***********************************************\n")

printf ("\nStatistics: \n")

(
printf (" Filename : %$s\n", fname) ;
printf (" Sample count: %d\n",i);
printf (" Sample rate : %1.0f MHz\n",le-6/(vtime[l]-vtime[0]));
printf (" Max(vd) : %4.0f mv\n",max_vd*1000) ;
printf (" Min (vd) : %4.0f mv\n",min vd*1000) ;

return 1i;
}/**************** End Readcsv ***************/

24
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/***************************************************************/

[ *Hx DFT : Discrete Fourier Transform *xk [
/***************************************************************/
Yk Description: *okk )
[ xR x This function calculate the Fourier coefficient *x k[
/*** ***/
Vb Input: Number of samples xxAx/
Yk Global Variables: xAx/
/*** ***/
[ *xr* Displays Results: *kx /
/*** * % %
* K Carrier coefficient xAx/
/F** Upper sideband coefficient *Hkx /)
* ok Kk Lower sideband coefficient *xk [
* %k ***/

*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k*‘k***********************/

oid dft (int count)

— <

float c0 real,cO imag,cO abs,c0 phase;
float cl real,cl imag,cl abs,cl phase;
float c2 real,c2 imag,c2 abs,c2 phase;
int N data,center,start,end;

float wO,wu,wl;

int 1i;

wO=(float) (13.56e6*2.0) *pi; /* carrier 13.56 MHz */
wu=(float) (1.0+1.0/N_FSUB) *w0; /* upper sideban®/13.98 MHz */
wl=(float) (1.0-1.0/N_FSUB) *w0O; /* lower sidebanhd 13.14 MHz */

c0_real=0; /* real part of the carrier fourier coefficient */
c0_imag=0; /* imag part of the carriersfourier coefficient */
cl real=0; /* real part of the up. sideband fourier coefficient
cl imag=0; /* imag part of the up.. sideband fourier coefficient
c2 real=0; /* real part of the lo.\sideband fourier coefficient
c2_imag=0; /* imag part of the Io,. sideband fourier coefficient

center=(count+1l)/2; /* center address */

/********** Slgnal Selection ******************************/

/* Number of samplesifor two subcarrier periods */

N _data=(int) (0.5+2 \M0*N_FSUB/ (vtime[2]-vtime[1l])/13.56e6F);
/* Note: ((vitime[2]-vtime[1l]) are the scope sample rate */

start=center&A{int) (N_data/2.0+0.5);
end=start+tN_data-1;

/******************* DFT *‘k*‘k*‘k*‘k*‘k*‘k********************/
for (sIsstart;i<=end;i++)

{

c0_real=c0 real+vdl[i

i (float)cos (wO*vtime [1i]
c0_imag=cO_imag+vd[i

*
*(float)sin (wO*vtime [i

=k FERY

’

’

1 bl el IR I ]

H-

] )
] )
HfToatreostwatvetm }
] )
] )
] )

1

1
t—reot=ct—reattrats 15—
cl imag=cl imag+vd[i]* (float)sin(wu*vtime[i]);
c2 real=c2 real+vd[i]* (float)cos (wl*vtime[i]);
c2 imag=c2 imag+vd[i]* (float)sin(wl*vtime[i]);

}

/******************* DFT Scale ***************************/
c0 _real=2.0F*c0 real/(float) (N _data);
c0_imag=2.0F*c0 imag/ (float) (N _data);
cl real=2.0F*cl real/(float) (N data);

)
) ( )
_ _ ) (N_ )
cl imag=2.0F*cl imag/ (float) (N_data);
) ( )
) ( )

c2 real=2.0F*c2 real/(float) (N _data);
c2_imag=2.0F*c2 imag/ (float) (N _data);
/**************** absolute fOurler CoefflClel’lt **********/

© ISO/IEC 2019 - All rights reserved
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c0 abs=(float)sqrt(c0 real*cO real + cO imag*cO imag);
cl_abs=(float)sqgrt(cl_real*cl real + cl_imag*cl_ imag);
c2 abs=(float)sqrt(c2 real*c2 real+c2 imag*c2 imag);

[ KKK KKK A A KKK Phase of fourier coefficient KA KA A AKX K]
c0 phase=(float)atan2(c0 imag,cO real);
cl phase=(float)atan2(cl imag,cl real);
c2 phase=(float)atan2(c2 imag,c2 real);

/************** Result DlSplay **************************/

printf ("\n\nResults: \n");

pringf ("Carrier ")
prinff ("Abs: %7.3fmv ",1000*cO_abs);
prinff ("Phase: %$3.0fdeg\n",c0_phase/pi*180);

pringf ("Upper sideband ");
prinff ("Abs: %7.3fmv ",1000*cl abs);
prinff ("Phase: %3.0fdeg\n",cl phase/pi*180);

prinff ("Lower sideband ");
prinff ("Abs: %7.3fmv ",1000*c2 abs);
prinff ("Phase: %$3.0fdeg\n\n",c2 phase/pi*180);

prin—f ("\n***********************************************\n") ;

retukn;
}/*****k********** End DFT ***************/

/******k********************************************************/
VAR MAIN LOOP kK

/******k********************************************************/

int maiph (unsigned short paramCount,char *paramList[])

{
char| fname[256];
unsipned int i,sample count;

pi = (float)atan(l)*4;_/* calculate pi */
prin:f("\n***********************************************\n"),-
pringf ("\n**** TISO/IEC 10373-7 VICC Test-Program kkokk\n")
prinkf ("\n**** Version: 1.1 JUL 2000 *xxx\n'") ;
prin:f("\n***********************************************\n"),-
/***k********* NO Input Parameter *****************/
if (paramCount==1)

{

pkintf ("\nCSV File name\.');

spanf ("%$s", fname) ;

if (!strchr (fname, _'.))) strcat (fname, ".csv");

if (! (sample count=peadcsv (fname))) return;

dft (sample coudnt);

/k************ Input Parameter Loop *****************/
fpr Ai%¥1;i<paramCount;i++)

= L£ I I e A ¥

SErepvERame e rars e

if (!strchr(fname, '.')) strcat (fname, ".csv");
if (! (sample count=readcsv (fname))) break;

dft (sample count);
}
}

return;
}/*********************** End Main ***************************/
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Annex G
(normative)

Additional VICC test methods

o

W

(

T
S

k.1 VICC-test-apparatus and accessories

.1.1 General

his clause defines the test apparatus and test circuits for verifying the operation of a VICC a
b [SO/IEC 15693-2 and ISO/IEC 15693-3. The test apparatus includes the following:

— calibration coil (see 6.2);
— test VCD assembly (see 6.3);
- reference VICC (see 6.4);

- digital sampling oscilloscope (see 6.5).

are shall be taken to ensure that the results are not affected by the RF performance of the test

.1.2 Emulating the I/0 protocol

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

he VICC-test-apparatus shall be able-to generate the 1/0 bit stream according to ISO/IEC
hese parameters will be described.in each of the tests below.

.1.4 Measuring and menitoring the RF I/0 protocol

he VICC-test-apparatus.shall be able to measure and monitor the timing of the logical low §
tates of the RF Input/Receive line relative to the clock frequency. The VICC-test-apparatus shal
b monitor the VICESubcarrier.

.1.5 Protocol analysis

he VICE:test-apparatus shall be able to analyse the I/0-bit stream in accordance with prq
pecified in [SO/IEC 15693-2 and ISO/IEC 15693-3 and extract the logical data flow for further

alnalysis.

he VICC-test-apparatus shall be able to emulate all protocols, which are required to test a VICC

ccording

circuits.

[5693-2.

ind high
1 be able

tocol as
protocol

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 VICC shall be declared non-compliant in

C

ase 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 VICC shall be declared non-compliant in case a functional
field is not set to said values (and thus is set to an RFU or restricted value) at any time.

© ISO/IEC 2019 - All rights reserved
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G.1.7 Measuring timing
G.1.7.1 Protocol timing

G.1.7.1.1 VICC waiting time before transmitting its response after reception of an EOF from
the VCD

a) Test of Inventory command with 1 slot

Preconclition: None

Command: Inventory, 1 slot, mask length=0

Flag optjons to be tested: Single subcarrier and dual subcarriers,
low data rate and high data rate

To be me¢asured: ty

Defined|in ISO/IEC 15693-3:2019, 9.2.

b) Test of Inventory command with 16 slots

Precondlition: Lower 4 bits of the VICC UID shall be different from Oh. (VICC shall re-
spond in a slot different from the first one)

Command: Inventory, 16 slot, mask length=0

Flag optjons to be tested: Dual subcarriers
High data rate

To be me¢asured: t

Defined|in ISO/IEC 15693-3:2019, 9.2.

c) Test of all other commands having Immediate VICC reply

Precondition: Comumand is supported by the VICC
Comma(]xd: Allsupported commands having Immediate VICC reply time
Flag optjons to be tested: Dual subcarriers
High data rate
To be measured: ty

Defined|in ISQ/IEC 15693-3:2019, 9.2.

d) Test efaall commands having Write alike VICC reply

Precondition: Command is supported by the VICC, option flag setting is supported by
the VICC

Command: All supported commands having Write alike VICC reply

Flag options to be tested: Dual subcarriers
High data rate

Option flag set and option flag not set

To be measured: twrite_alike_response
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twrite_alike_response:

— Option flag not set
t1nom+a multiple of 4 096/f_ + 32/f.
Less than 20 ms

— Option flag set
t, after EOF

Defined in ISO/IEC 15693-3:2019 92 96

g) Test of all commands supporting waiting time extension reply

Hrecondition: Command is supported by the VICC
(Jommand: All supported commands supporting waiting time‘extension reply
Hlag options to be tested: Single subcarrier

High data rate
Option flag set and option flag not set

To be measured: t_response
tlresponse:

t1nom+a multiple of 4 096/f. + 32/f.
Less than 20 ms

=

efined in ISO/IEC 15693-3:2019, 9.9.

(G.1.7.1.2 VICC modulation ignore time after reception of an EOF from the VCD

Hrecondition: Lower 4bits of the VICC UID shall be different from Oh. (VICC sh3ll re-
spondin a slot different from the first one)

(Jommand: Iriventory, 16 slot, mask length=0

Hlag options to be tested: Dual subcarriers

High data rate
An additional 10 % modulated EOF shall be transmitted from the VCD after the inventory cominand.
Timing of additienal EOF: ~1ms, ~2ms, ~3ms after the EOF of the inventory command
To be medsured: VICC responds in the correct slot ignoring the additional 10 % EOF
Definedin ISO/IEC 15693-3:2019, 9.3.

.1.7.1.3 In-process reply

Precondition: Command is supported by the VICC
Command: All supported commands having In-process VICC reply
Flag options to be tested: Dual subcarriers

High data rate
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To be measured: timing of Barker reply, timing of final reply

Defined|in ISO/IEC 15693-3:2019, 9.8.2.1.
G.1.7.1.4 Security timeout

Precondition: Security timeout is supported by the VICC

Command sequence to be tested:

To be m¢asured: Within the security timeout thére shall be no response of the VIC(

Defined|in ISO/IEC 15693-3:2019, 9.7.

G.1.7.2 | Test setup

See Figure 2.

G.1.7.3 | Test procedure

30

Barker reply (maybe final response)
t1nom*a multiple of 4 096/f_ + 32/f.
Less than 20 ms from EOF of last command or last Barker response

Final reply
t1n0m+a multiple of 4 096/f. + 32/f.
Less than 20 ms from EOF of last command or last Barker response

1) Security command with parameter(s) which result in
a cryptographic error

2) Security command with valid parameters

to a valid security command

min|{20 ms, max 200 ms

The|test shall be performed atlieast using H,;, and H,,,. H field strengths between H,;, and H,|
can foptionally be tested.

The|load modulation testcircuit as described in G.1.7.2 shall be used.
Tes{ sequence:

— |Step 1: The RF power delivered by the signal generator to the test VCD antenna shall be adjuste
to the required field strength and modulation waveforms as measured by the calibration co
without any VICC.

—

— |Step 2: The VICC under test shall be placed in the DUT position, concentric and aligned wit
sense coil a. The RF drive into the test VCD antenna shall be re- adjusted to the required field
strength.

VCD reference point for VICC timing measurements is the end of ¢; (t,) in ISO/IEC 15693-2:2019,
Figure 1 and Figure 2. The VICC response timing is counted from the start of the first rising edge of
the load modulation (load modulation switch is closed).

VICC reference point for VCD timing measurements is the last rising edge of the load modulation
(load modulation switch is closed) in ISO/IEC 15693-2:2019, Figure 16 and Figure 17 corrected to
the logical end of the EOF. The VCD timing is counted at the start of ¢; in ISO/IEC 15693-2:2019,
Figure 1 and Figure 2.
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G.2 General considerations

G.2.1 Testing of anticollision

G.2.1.1 General

019(E)

These tests verify the correct implementation of the anticollision procedures as described in
ISO/IEC 15693-3.

C

< = 0

low S s il

=

lowll—|

.2.1.2 General test outline

hecking that the VICC responded appropriately and in the correct time requires ta“k#ow
herefore the first step in the test procedure will be to acquire the UID of the VICC in"the resp
alid Inventory 1 slot command with no mask.

n exhaustive test of the VICC response in each of the 16 slots of the Inventor§\16 slots would
b master the UID of the VICC. This is considered as non-practical so the test will be limited to c
esponse in two deterministic slots and in one random slot.

or the 16-slots Inventory test the Test VCD shall mix 10 % and 100.% modulation EOF to swit
ext slot. Timings for sending the EOF shall be according to ISO/1E€15693-3:2019, 9.4 and 9.5.

.2.1.3 Inventory 1-slot test procedure

he AFI flag is always set to 0. The following steps shall‘be performed at an operating field
etween H_;, and H_,,:

Place the VICC into the field and adjust it.
) Switch the RF operating field off for a minitum time for resetting a VICC (see ISO/IEC 156
Switch the RF operating field on.
) Do adelay of 1 ms.
Send a valid Inventory command frame: 1 slot, Mask Length = ‘00’ (no mask).
1) The VICC shall respond with DSFID and UID.
2) Test VCD acquines the UID.

1) The VICC shall respond to one of the two commands in steps f) and g) depending on its

2) ' Test VCD check the VICC has responded in the correct slot with DSFID and UID.

Send a valid Inventory command frame: 1 slot, Mask Length = ‘01", Mask Value = ‘0000000(".
) Send a valid Inventory command frame: 1 slot, Mask Length = ‘01’, Mask Value = ‘00000007

its UID.
bnse of a

require
heck the

th to the

strength

D3-3).

UID.

h) Send a valid Inventory command frame: 1 slot, Mask Length = ‘3C’, Mask Value = UID - (E).

1) The VICC shall respond.

i) Send avalid Inventory command frame: 1 slot, Mask Length = ‘3C’, Mask Value = UID’ - (E).

1) UID’ means at least 1 bit mismatch versus the UID of the VICC under test (mask not matching).

2) The VICC shall not respond.
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G.2.14

Inventory 16-slots test procedure

The following steps shall be performed at an operating field strength between H_;, and H,,:

a) Send a valid Inventory command frame: 16 slots, Mask Length = ‘00": Inventory command followed

by 1
1y

5 isolated EOFs.

The VICC shall respond on one slot only depending on the value of the lowest nibble (b0 to b3)
of its UID.

[aa] XL

2)

b) Sen
Invg

1y

c) Sen
Invg

1y
2)

d) Sen
Inve

iy

e) Sen
Inve

iy
2)

G.2.2
G.2.2.1

G.2.2.1.

There shall be one test. command chosen by the test organization from the list of supported optiondl

commar|
subcarr
option f

G.2.2.1.

| a valid Inventory command frame: 16 slots, Mask Length = ‘3C’, Mask Value = UIDcx (E):

1 a valid Inventory command frame: 16 slots, Mask Length = ‘3C’, Mask Value = UID’ - (E):

L6725 n 1 1 : +1 PR
IS VLD LU LHCCLR TESPUILIST TIT UIC CUTTCCL SIUL.

ntory command followed by 15 isolated EOFs.
The VICC shall respond on 15th slot (after the 14th EOF).

ntory command followed by 15 isolated EOFs.
UID’ means at least 1 bit mismatch versus the UID of the VICC under tést:
The VICC shall not respond.

] a valid Inventory command frame: 16 slots, Mask Length,=-38’, Mask Value = UID - (EO):
ntory command followed by 15 isolated EOFs.

The VICC shall respond on the 1stslot (after the Inventery command).

] a valid Inventory command frame: 16 slots, Mask Length = ‘38’, Mask Value = UID’ - (EO):
ntory command followed by 15 isolated EOFs.

UID’ means at least 1 bit mismatch versus tlf€ UID of the VICC under test.

The VICC shall not respond.

[esting of optional commands
Use of test commands

I General

ds. The following tests shall be performed using all combinations of single subcarrier, dual
ers, low datarate and high data rate. The VCD shall use 100 % modulation. The VCD shall set thie
ag to 0..Fhe'test command shall be tested at an operating field strength between H,,;, and H, |,

P ~Test command in the Ready State

Table G.1 shows the test command and its response in the Ready State.

Precondition: Ready State with access to unprotected memory blocks.

Table G.1 — Test command in the Ready State

Step

VCD VICC Comment

1 |Test command (non-addressed
mode)

Response

32
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Table G.1 (continued)
Step VCD VICC Comment
2 |Test command (addressed mode .
[matching UID])
Response
3 |Test command (addressed mode .
[non-matching UID])
Mute
4 |Test command (select mode) —
Mute

3.2.2.1.3 Test command in the Selected State

=

able G.2 shows the test command and its response in the Selected State.

Hrecondition: Selected State with access to unprotected memory-blocks.

Table G.2 — Test command in‘the Selected State

Step VCD VICC Comripent

1 |Test command (non-addressed
mode)

Response

2 |Test command (addressed mode

[matching UID]) _>
Response
3  |Test command (addressed mode .
[non-matching UIDP
Mute
4  |Test command (select mode) —
Response

=]

rted optional commands

G.2.2.2.1 General

Unless otherwise specified, these tests shall be run using single subcarrier, high data rate, addressed

mode. The commands shall be tested at an operating field strength between H;, and H_, .. Memory

access ranges shall be specified by the manufacturer for each command. Responses shall be according
to ISO/IEC 15693-3:2019, Clause 10.

G.2.2.2.2 Scenario G.1: Read single block command

Table G.3 shows the test scenario for the Read single block command.
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Precondition: Read access to unprotected memory blocks.

Table G.3 — Scenario G.1: Read single block command

Step VCD VICC Comment
1 |Read single block command (block .
number x, option flag = 0)
Response(block x)a
2 Read single block command (block .
humber x, option flag = 1)
Response(block security sta-
- tus x, block x)2
a  Block x shall match the memory content of the requested blocks.

Data shall match the memory content of the requested block. This memory<eontent and the block
security|status shall be specified by the manufacturer.

G.2.2.2.83 Scenario G.2: Write single block command
Table G.4 shows the test scenario for the Write single block command:

Precondition: Write access to unprotected memory blocks. Theblock is not locked.

Table G.4 — Scenario G.2: Writesingle block command

Step VCD VICC Comment
1 Write single block command
[block number x, data, option =
flag = 0)
Response
2 Read single block command(bleck .
humber x)
Response(block x)?2
3 Write single bloek)command
[block number;, data, option —
flag = 1)
solated"EOF —
Response
4  |Read single block command (block .
number x, option flag = 0)
Response(block x)2

a  Block x shall match the memory content of the requested blocks.

G.2.2.2.4 Scenario G.3: Lock block command with option flag=0

Table G.5 shows the test scenario for the Lock block command with option flag=0.

34 © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=2d870cb62777ee1dc4507be02e3144e9

ISO/IEC 10373-7:2019(E)

Precondition: Write and Lock access to specified memory blocks.

Table G.5 — Scenario G.3: Lock block command with option flag=0

Step VCD VICC Comment
1 |Write single block command
(block number x, data, option —
flag=0)
Response

2 Lock block command (block num-

ber x, option flag = 0) _>
Response
3 |Write single block command Data’ is different
(block number x, data’, option — than datalin
flag = 0) step 1
Error Response
4 |Read single block command (block .
number x, option flag = 1)
Response(block security
- status x, block x)2

Block x shall match the memory content of [data].

NOTE This is an irreversible test case.

(G.2.2.2.5 Scenario G.4: Lock block command with option flag=1

=

able G.6 shows the test scenariofoirthe Lock block command with option flag=1.

Hrecondition: Write and Locktaccess to specified memory blocks.

Table G.6.*— Scenario G.4: Lock block command with option flag=1

Step VCD VICC Comipent
1 |Write single’block command
(block'number x, data, option —
flag=0)
Response

2 Lock block command (block num-
ber x, option flag = 1)

EOF —

Response

a2 Block x shall match the memory content of [data].

NOTE This is anirreversible test case.
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Table G.6 (continued)

Step VCD VICC Comment
3 |Write single block command Data’ is different
(block number x, data’, option — than data in
flag=0) step 1
Error Response
4  |Read single block command (block -
humber x, option flag = 1)
Response(block security
- status x, block x)2

a2 Block x shall match the memory content of [data].

NOTE This is anirreversible test case.

G.2.2.2.6 Scenario G.5: Read multiple blocks command
Table G.Y shows the test scenario for the Read multiple blocks command.

Precondition: Read access to unprotected memory blocks.

Table G.7 — Scenario G.5: Read multiple blocks command

Step VCD VICC Comment
1 Read multiple blocks command
[block number x, number of —

plocks n, option flag = 0)
Response(block x to block x+n-1)2

2 Read multiple blocks command
[block number x, number of blocks —
h, option flag = 1)

Response([block security status x,
block x] to [block security status
- x+n-1, block x+n-1)2

a  Block x shall match the memory content of the requested blocks.

Data andl block security status shall match the memory content of the requested blocks. The contents
shall be specified'by the manufacturer.

G.2.2.2.Y CScenario G.6: Write multiple blocks command

Table G.8 shows the test scenario for the Write multiple blocks command

Precondition: Write access to unprotected memory blocks. The blocks are not locked.
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Table G.8 — Scenario G.6: Write multiple blocks command

Step VCD VICC Comment
1  |Write multiple blocks command
(block number x, number of .
blocks n, blocks x to x+n-1, option
flag = 0)
Response
2 Read multiple blocks command
(block number x, number of —
blocks n)
Response(block x to block x+n-1)4
3 |Write multiple blocks command
(block number x, number of .
blocks n, blocks x to x+n-1, option
flag=1)
Isolated EOF —
Response
4 |Read multiple blocks command .
(block number x, option flag = 0)
Response(block x to block x+n-1)2
Block x shall match the memory content of the requested blocks.

3.2.2.2.8 Scenario G.7: Select command with matched UID

=

able G.9 shows the test scenario for{the Select command with matched UID.

Hrecondition: The VICC is in the' Ready State.

Table'G:9 — Scenario G.7: Select Command with matched UID

Step VCD VICC Comment
1 |Select conimand (addressed .
mode[ntatching UID])
Response

4.2:2.2.9 Scenario G.8: Select command without matched UID

Table G.10 shows the test scenario for the Select command without matched UID.

Precondition: The VICC is in the Ready State.
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Table G.10 — Scenario G.8: Select command without matched UID

Step VCD VICC Comment
1 |Select command (addressed .
mode[non-matching UID])
Mute

G.2.2.2.10 Scenario G.9: Reset to Rpady command

Tested in G.3.2.

G.2.2.2.11 Scenario G.10: Write AFI command
Table G.11 shows the test scenario for the Write AFI command.

Precondition: The VICC is in the Ready State. AFI is not locked.

Table G.11 — Scenario G.10: Write AFI command

Step VCD vIcC Comment

1 Write AFI command (AFI, option
flag = 0)

Resporise

G.2.2.2.12 Scenario G.11: Lock AFI command
Table G.12 shows the test scenario for the Lock AEI\command.

Precondition: The VICC is in the Ready State. AFI is not locked.

Table G.12 —'Scenario G.11: Lock AFI command

Step VCD VICC Comment
1 .ock AFI command (option flag = 0) —

Response

2 Write AFI commiand (AFI, option
flag = 0)

Error Response

G.2.2.2.13 Scenario G.12: Write DSFID command
Table G.13 shows the test scenario for the Write DSFID command.

Precondition: The VICC is in the Ready State. DSFID is not locked.
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Table G.13 — Scenario G.12: Write DSFID command

Step VCD VICC Comment
1 Write DSFID command (DSFID, .
option flag = 0)
Response
2 Write DSFID command (DSFID, .
option flag=1)
Isolated EOF —
Response

(3.2.2.2.14 Scenario G.13: Lock DSFID command

=

able G.14 shows the test scenario for the Lock DSFID command.

Hrecondition: The VICC is in the Ready State. DSFID is not locked.

Table G.14 — Scenario G.13: Lock DSFID command

Step VCD VICC Comipent
1 Lock DSFID command (DSFID, op- .
tion flag = 0)
Response
2 Write DSFID command (DSFID, .
option flag = 0)
Error Response

(.2.2.2.15 Scenario G.14: Get.system information command

=

able G.15 shows the test'scénario for the Get system information command.

Hrecondition: VICC is-in’the Ready State.

Table G.15 — Scenario G.14: Get system information command

Step VCD VICC Comipent
1 JGetSystem Information command () —

Response?

a2 Theresponse shall match the declaration received from the manufacturer.

G.2.2.2.16 Scenario G.15: Get multiple block security status command
Table G.16 shows the test scenario for the Get multiple security status command.

Precondition: VICC is in the Ready State.
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Table G.16 — Scenario G.15: Get multiple block security status command

Step VCD VICC Comment
1 Get multiple block security Status
command (block number x, number —
of blocks n)

Response(block security
- status * n)

G.2.2.2.17 Scenario G.16: Extended read single block command
Table G.17 shows the test scenario for the Extended read single block command.

Precondition: Read access to unprotected memory blocks.

Table G.17 — Scenario G.16: Extended read single block command

Step VCD VICC Comment
1 F-xtended read single block com-
mand (extended block number x, —

bption flag = 0)
Responséfextended block x)?2

2 FExtended read single block com-
mand (extended block number x, —
bption flag = 1)

Response(block security sta-
R\ tus, extended block x)?

a  Block x shall match the memory content of the requested blocks.

Block x $hall match the memory content of the requested block. The contents shall be specified by thie
manufagturer.

G.2.2.2.18 Scenario G.17: Extended write single block command
Table G.18 shows the test-8cenario for the Extended write single block command.

Precondition: Write agcce’ss to unprotected memory blocks. The block is not locked.

Table G.18 — Scenario G.17: Extended write single block command

Step VCD VICC Comment
1 sxtended-writesingle bloekeom
mand (extended block number x, —
data, option flag = 0)
Response
2 |Extended read single block com- .
mand (extended block number x)
Response(extended block x)?2

a2 Block x shall match the memory content of the requested blocks.
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