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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Cards and security devices for personal identification —

Test methods —

Part 7:
Contactless vicinity objects

1 Scope

The ISO/IEC 10373 series defines test methods for characteristics of identification car

s according

to the definition given in ISO/IEC 7810. Each test method is cross-referenced/to one or more base

standards, which can be ISO/IEC 7810 or one or more of the supplementary,standards th
information storage technologies employed in identification card applicatiohs.

NOTH1 Criteria for acceptability do not form part of the ISO/IEC 103%3’ series, but can be
Interpational Standards mentioned above.

at define the

found in the

NOTH2  Test methods defined in the ISO/IEC 10373 series are intehded to be performed separately. A given

card ik not required to pass through all the tests sequentially.

This [document deals with test methods, which are specific to contactless integrated
(vicinity card) technology. ISO/IEC 10373-1 deals with' tést methods which are common to

circuit card
one or more

ICC tgchnologies and other parts in the ISO/IEC 10373 series deal with other technology-specific tests.

Unlegs otherwise specified, the tests in this décument apply exclusively to vicinity cards defined in

ISO/IEC 15693-1, ISO/IEC 15693-2 and ISO/IEE 15693-3.

2 Normative reference(s)

The following documents are referred to in the text in such a way that some or all of fheir content

consfitutes requirements ofthis document. For dated references, only the edition cited

applies. For

undated references, the latest'edition of the referenced document (including any amendments) applies.

ISO/IEC 7810, Identification cards — Physical characteristics

ISO/IEC 15693-1:2018, Cards and security devices for personal identification — Contadtless vicinity

objects — Partd:Physical characteristics

ISO/IEC 15693-2:2019, Cards and security devices for personal identification — Contacdtless vicinity

objects & Part 2: Air interface and initialization

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

objects — Part 3: Anticollision and transmission protocol

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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3.11

[EC Electropedia: available at http://www.electropedia.org/

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 Sym

DUT
ESD

fe

fovfsa
H

max

H

min
VCD
VICC

4 Defaulf items applicable to the test methods

4.1 Teste

Unless othe

(73 °F + 5 °F

4.2 Pre-c

Where pre-d

conditioned

4.3 Defau

Unless othe
to specify t

procedures

eria anmd-abbreviatedtermrs

evice under test

¢lectrostatic discharge

frequency of the operating field

frequencies of the subcarriers

aximum field strength of the VCD antenna field

r

inimum field strength of the VCD antenna field
Yicinity coupling device

Yicinity card

nvironment

Twise specified, testing shall take place in an environment of temperature 23 °C #

and of relative humidity40 % to 60 %.

pnditioning

onditioning is tequired by the test method, the identification cards to be tested sh
to the test environment for a period of 24 h before testing.

It tolerance

q]] be

wiSe specified, a default tolerance of +5 % shall be apphed to the quantlty values

given

(e.g. test equipment adjustments).

4.4 Spurious inductance

Resistors and capacitors should have negligible inductance.

4.5 Total

measurement uncertainty

€ characteristics of the test equipment (e.g. linear dimensions) and the test method

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.
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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 VICC or a VCD
according to ISO/TEC 15693-2and ISO/TEC 15693-3. The test apparatus includes:

— calibration coil (see 6.2),

— tpst VCD assembly (see 6.3),
— rgeference VICC (see 6.4),

— digital sampling oscilloscope (see 6.5).
6.2 |Calibration coil card

6.2.1] General

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

6.2.2| Size of the calibration coil card

The ¢alibration coil card consists of an at€a, which shall have the height and width defined in
ISO/IEC 7810 for ID-1 type containing a single turn coil concentric with the card outline (s¢e Figure 1).

~ R

1  cpil 72 x 42" mm (1 turn)
2  cpnneetions

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 for the whole set of greater than 60 MHz.

The open cifcuit calibration factor for this coil 15 0, Tms) per A/m (Tms) [equivalent to 900 mV
(peak-to-pedk) per A/m (rms)].

6.3 Test {CD assembly

6.3.1 General

The test VCP assembly for load modulation consists of a 150 mm diametér,VCD antenna and two
parallel senge coils: sense coil a; and sense coil b. The test set-up is shown in Figure 2. The sense
coils are conjnected such that the signal from one coil is in an opposité phase to the other. The[10 Q
potentiometer P1 serves to fine adjust the balance point when the serise coils are not loaded by a VICC
or any magnetically coupled circuit. The capacitive load of the probé.including its parasitic capacifance
shall be less|than 14 pF.

4 © ISO/IEC 2019 - All rights reserved
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2,4 Q

2
/
4
% XX 2400
\ P1

4 IlOQ
240 Q

2,40

\
3
Key
1  VCD antenna
2 sknsecoilb
3 sknsecoila
4  idlentical length of twisted pairs with-less than 150 mm.
5 probe
6  tp oscilloscope

P1 potentiometer

Figure 2 — Load modulation test circuit

The maximuimlength of 150 mm of the twisted pairs takes the wider spacing of the sgnse coils in
complarisento the set-up in ISO/IEC 10373-6 into account.

In ordexto 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 Q potentiometer P1
the overall symmetry of the set-up should be checked.

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 equal with respect to the coil of the test
VCD antenna.

Dimensions in millithetres
100 100 |

.—4 ([l.—4 4

Key
1 sense coi] a

2 sensecoil b

3 VCD antepna

4 active copductors
5 calibratidn coil

6 DUT

a 3 mm air|spacing.

NOTE1 The distance/of 100 mm reflects a larger read distance and the 3mm air spacing avoids patasitic
effects such af detuning by closer spacing or ambiguous results due to noise and other environmental effeqts.

NOTE 2 Drawings are not to scale.

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);

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

6 © 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 modulation can be
chosgn to be resistive or reactive.

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

The reference VICC is placed in the position of the DUT. The load modulation signal pmplitude is
neasured as described in 7.2. This amplitude should correspond to the minimum amplitude at all
alues of field strength required by the base standard.

< 0

6.4.4] Dimensions of the reference VICCs

The feference VICCs consist of an area containing the coils which has the height and wlidth defined
in ISQ/IEC 7810 for ID-1 type. An area external to this, containing the circuitry which ¢mulates the
required VICC functions, is appended in a way as to allow insertion into the test set-ups des¢ribed below
and sp as to cause no interference to the tests. The dimensgions shall be as in Figure 4.

Dimensions [in millimetres

4 |

3
/
]

172

Key

Qo

utline ISO/IEC,7810 ID-1 type
cpil

(@]

rcuitry

NOTE Drawings are not to scale.

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 the area
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 7
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The coil is printed on PCB plated with 35 um copper.

Track width

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

6.5 Digital sampling oscilloscope

The digital 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 windowing on the sampled data using external software programmes (Annex F).

7 Functi

7.1 Purpgse

The purposs
operating fi
the VICC wit
Figure 2.

7.2 Testp

Step 1: Thel

The RF pows
field strengt
output of th
The 10 Q po
least 40 dB1

Step 2: The
The RF drivd

Care should

Exactly two
discrete Fou
magnitude 3
non-modulat
repeated for

The resultin

Jefsr and fof,

pnal test — VICC

of this test is to determine the amplitude of the VICC load modulatief ‘signal withi
eld range [H,,;,, Hpaxl
h the modulation under emitted fields as defined in ISO/IEC 15693*2:2019, Figure

rocedure

h and modulation waveforms as measured by the calibration coil without any VIC(
b Joad modulation test circuit of Figure 2 i connected to a digital sampling oscillos
tentiometer P1 shall be trimmed to minitise the residual carrier. This signal shall
bwer than the signal obtained by shorting one sense coil.

ICC under test shall be placed in théZDUT position, concentric and aligned with sense
into the test VCD antenna shall-be re-adjusted to the required field strength.

be taken to apply a proper synchronization method for low amplitude load modulatio

subcarrier cycles of the-~sampled modulation waveform shall be Fourier transform
rier transformationtwith a scaling such that a pure sinusoidal signal results in its
hall be used. To(minimize transient effects, a subcarrier cycle immediately follow
ing period shall be avoided. In case of two subcarrier frequencies this procedure sh
the second subcarrier frequency.

,, respectively, shall be above the value defined in 8.2 of the base standard.

bad modulation test circuit of Figure 2 and the test VCBD assembly of Figure 3 are used.

n the

as specified in ISO/IEC 15693-2:2019, 6.3 and the functionaljty of

| and

r delivered by the signal generator to the test VCB antenna shall be adjusted to the required

. The
cope.
be at

coil a.

n.

ed. A
peak
ing a
all be

g amplitudes of the two upper sidebands at f.+f;; and f.+f;, and the two lower sidebands at

An appropri

hte.command sequence as defined in ISO/IEC 15693-3 shall be sent by the reference V|

CD to

obtain a signal or load modulation response from the VICC.

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.
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Functional test — VCD

8.1 VCD field strength and power transfer

8.1.1 Purpose

-7:2019(E)

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

This test uses a reference VICC as defined in Annex D to determine that a specific VCD(td
able fo supply a certain power to a VICC placed anywhere within the defined operating vol

8.1.2| Test procedure

Procg¢dure for H

iy
2)

3)
4)

5)
6)

test:

max

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

OTE The resonance frequency of the reference VICC is measured by using an impedan
LCR-meter connected to a calibration coil. The coil of the reference VICC is placed on the c
Fith (3 = 0.3) mm spacing, with the axes of the two coils¢being congruent. The resonance fre
fequency at which the reactive part of the measured céniplex impedance is at maximum.

oS

(@s)]

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

(lalibrate the reference VICC in the test VCDassembly set to produce H,

max operating
an output voltage of V. = 3 V by adjusting R2.
Hosition the reference VICC within thie defined operating volume of VCD under test.

The DC voltage (V) across resistor R3 (Annex D) is measured with a high impedan|
and shall not exceed 3 V.

Procg¢dure for H,;, test:

1y
2)
3)

4)
5)

«_n

et Jumper J1 to position “a” to activate R1.

(@s)]

Tune the reference VICC to 13,56 MHz.

(alibratethe reference VICC in the test VCD assembly set to produce H,;, operating
an output voltage of V- = 3 V by adjusting R1.

be tested is
ime.

re analyser or
hlibration coil
Juency is that

rondition for

ce voltmeter

rondition for

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

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

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.
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lation 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 over
operating vo

8.2.2 Test

shoot values as defined in ISO/IEC 15693-2:2019, Figure 1 and Figure 2 within the defined
lume.

procedure

The calibration coil is positioned anywhere within the defined operating volume, and the modulation

index and waveform characteristics are determined from the induced voltage on the coil displayed on a

suitable osciflloscope.

8.2.3 Testireport

The test rep¢rt shall give the measured modulation index of the VCD field, the rise afd fall times and the

overshoot v3

8.3 Load
This test m

conforms to
the subcarri

Annex E sha
sensitivity o

9 Additi¢

9.1 Addit

The test met

9.2 Addit

The test metf]

lues as defined in ISO/IEC 15693-2:2019, Figure 1 and Figure 2 within-the defined volume.

modulation reception

iy be used to verify that a VCD correctly detects the load modulation of a VICC which
the base standard. It is supposed that the VCD has meduns to indicate correct receptjon of
br(s) produced by a test VICC.

ws a circuit which can be used in conjunction‘with the test apparatus to determine the
f a VCD to load modulation within the defined-eperating volume.

bnal test methods

jonal VICC test methods

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

jonal VCD test methods

hods shall be cartied 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

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

NOTH The layout of the impedance matching network is informative.

Dimensions [in millimetres
170

170

$150

Key
1  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.
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NOTE4  The drawingis not to scale.

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

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

A.2 Impedance matching network

The antennalimpedance (R,,, L. is adapted to the function generator output impedance (Z = 50(Q) by
amatching dircuit (see FigureA.3). The capacitors C1, C2 and C3 have fixed values. The input impedlance
phase can bg adjusted withhe*variable capacitor C4 (see Table A.1).

Care shall b¢ taken to/keep maximum voltages and maximum power dissipation within the spefified
limits of the [individualcomponents.

The linear 1qw distortion variable output 50 () power driver should be capable of emitting approjpriate
signal sequepeés: The modulation index should be adjustable in the ranges of 10 % to 30 % and 95 % to
100 %. The output power should be adjustable to deliver H fields in the range of 150 mA/m to 12 A/m.
Care should be taken with the duration of fields above the upper operating range of 5 A/m.

12 © ISO/IEC 2019 - All rights reserved
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C1 R ext

R
Z7=500 €2] €3 ¢4 o

T T Lan
O

50 Q power driver

Key

impedance matching network
antenna coil
input impedance

ext external resistance

TN w N R

ant antenna resistance

~

ant antenna inductance
C1,CY4, C3,C4 capacitors

Figure A.3 —Impedance matching network

Table A.1 — Component list

Component Value? Unit
C1 47 pF
Cc2 180 pF
C3 33 pF
C4 2 to27 pF
Roxt 5 x 4.7 (parallel) Q
A\, The component table gives typical values which may have to be modified slightly to give m¢re
precise adjustment.

C4 shall be adjusted for an input impedance of (50 + 5) () with a phase angle of (0 £ 5) °.

© ISO/IEC 2019 - All rights reserved 13
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Annex B
(informative)

Test VCD antenna tuning

B.1 General

Figure B.1 §
impedance d
the signal ge

B.2 Step |

A high precij;
line betweer
are connecte
when it is se

Wave fo

Frequen

— Amplitude: 2V (rms) - 5V (rms)

The outputi
BNC terming
capacitance
this probe c
completely g

nd Figure B.2 show the two steps of a simple phase tuning procedure to mate
f the antenna to that of the driving generator. After the two steps of the tuning\proc
nerator shall be directly connected to the antenna output for the tests.

ion resistor of 50 (), with a tolerance of +1 % (e.g. 50 QL BNC resistadr)is inserted in the §
the signal generator output and an antenna connector. The twaprobes of the oscillo

Lin Y to X presentation. The signal generator is set to:
'm: Sinusoidal

cy: 13,56 MHz

terminated with a second high precision resistor of 50 Q, with a tolerance of +1 % (e.g
ting resistor). The probe, which is in parallel to the output connector, has a small par

Corobe- A calibration capacitance &y, in parallel to the reference resistor compen
ppacitor if €, = Cppope- The probe capacitor is compensated when the Lissajous fig
losed.

14

h the
bdure

ignal

Ecope
d to both sides of the serial reference resistor. The oscillos¢ope displays a Lissajous fligure

500Q

asitic

sates

ire is
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/N
T

]

Key

oUW N e

probe

cal

The g

B.3

Jay
U'l
(o))
=
jan)
N
O
—_
()
o
=)
)

S
A
3
g

~ e

signal generator

closed figure: Phi=0

angle corresponding to 50 Q
oscilloscope

output

output impedance of signal generator
parasitic capacitance of probe
calibration capacitance

Reference resistor.

Calibration resistor.

Figure B.1 — Calibration set-up (Step 1)

round cable'shall be run close to the probe to avoid induced voltages caused by the m

Step 2

500b

hgnetic field.

Usingthesame vatues as set for step—1; T thresecomd stepthe matchimg circuitry s com
antenna output. The capacitor C4 on the antenna board is used to tune the phase to zero.
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/N
T—a

<] |

5

1
/; X Y
4 R ds00 ! 50 Qa J>5,
| | i )— 1 | (
| 13,56 MHz | 1000 . _/IZJ/ |
i | cal = ~ probe I
! o e T
B B - probeT \ 8
J
Key
1 signal generator
2 closedl figure: Phi=0
3 angle|corresponding to 50
4 oscillpscope
5 outpyt
6 impe¢lance matching network
7 anter]lna coil
8 phasgq calibration by C4 in the impedance matching network
R outpyt impedance of signal generatet:
Cprobe  Parasjtic capacitance of probe
Ceal calibrfation capacitance
a Referpnce resistor.
Figure B.2 — Calibration set-up (Step 2)
16
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Annex C
(normative)

Sense coil

C.1 Sense coil layout

Figuije C.1 illustrates sense coils 1 layout.

Dimensions fin millimetres
170

|

|

|

|

|

|

|

|

|

5

|
100

|

5

|
170

Key
1 cpnnections

NOTH I\ 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

connecti
test VCD
sense coi
sense coi

13,56 MHz
T~

ns
hntenna
a

b

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

Reference VICC for VCD power test

The Reference VICC shall have a circuit diagram as defined in Figure D.1 and component 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 D g [] TVDC
1
Key
L antenna coil
C1,C3,C3,C4  capacitors
D1,D2,D3,D4 diodes
R1,R%, R3 resistors
J1 jumper settings
Vbe output voltage
FigureD.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

C3 27 pF

€4 10F

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
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Table D.2 — Specification of basic characteristics of D1, D2, D3, D4

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,
[..=1mA

Key

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

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

Reference VICC for load modulation test

The Reference VICC for load modulation test shall have a circuit diagram as defined in Figure E.1 and
component values as defined in Table E.1 and Table E.2.

a

R

mod1

423,75 kHz/
484,28 kHz

D3Y | AD4 C‘é RS[] TVDC

—1

L antenna-coil

C1,C3, C3,C4, Cpq1 Chooqz  Ccapacitors

D1,D?, D3, D4 diodes

R1,R%, R3, R oa1s Rmod2 resistors

11,123 jumper setting

N1, NP N-MOS transistor

Vbe output voltage

a Load switching signal

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

Rmodl' Rm0d2

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 Q
R3 100 kQ
D1,D2, D3, D4 As defined in Table D.1
L see 6.4.6
C1 Stray capacitance < 5 pF
c3 27 pE
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 capacitanée

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

Program for evaluation of the spectrum

The following program written in C language gives an example for the calculation of the magnitude of
the spectrum from the VICC.

/***i ***********************************************************/
/***| 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/
[ Carrier: 13.5600 MHz xHEx/
Jxxx Subcarrier: 423.75 kHz / 484.286 kHz *xx/
Jxxx see #define N_FSUB: 32 28 fallalal
[xxx Upper sideband: 13.9838 MHz / 14.0443 MHz *x/
Vi Lower sideband: 13.1363 MHz / 13.0757 MHz Fxx ]
/***i ***********************************************************/
/*** Input: ***/
/*** | File in CSV Format containing a table of two *xx/
/***| columns (time and test VCD output voltage vd, clause 7)***/
/*** ***/
/*** | data format of input-file: *xx/
/*** _________________________ ***/
/***| - one data-point per line: xHEx/
Jxxx {time[seconds], sense-coil-voltage[wdlts]) *xx/
/***| - contents in ASCII, no headers *xx/
/***| - data-points shall be equidistant.Eime *HEx/
/*** | - minimum sampling rate: 100 MSamples/second *xx/
/*** | - modulation waveform centred *xx/
[FF* (max. tolerance: half ofd8dbcarrier cycle) *xx/
/*** ***/
[ "screen-shot of centredimbdulation-waveform xHEx/
JxxE with 8 subcarrier cydles": xxx/
/*** ***/
Vi XXXXXXXXXX  xx  xx( #x xxX XX XX XX XXXXXXXXXXXX ***/
Yk XXXXXXXXXX XX XX XX XX XX XX XX XXXXXXXXXXXX ***/
JxxE XXXXKXXXXX KKK XXX XK KKK XXX KKK KKK XXX KKK XXX KKK KKK XKKKKKK  xx*/
Jxxx P O:0:0:0:0.0.00 0.6 5SS IS S PIII ISP 335:5°9:99:0:0:0:0:0:0:0:0.0 SNV
Vi XXXXXKXXKXXXHHRKK KKK XXX KKK KX KKK XK KKK KKK KKXKKKXKKKKKKXK  *Fxx/
Vil DO:0:00.0:0.0.0:0 $:3:0935:993°59$:5:995:599:5:599:59$:5:5$5:5:59.0.9:0:00.9:000. S L
JxxE XXXXXXXXXR XX XX XX XX XX XX XX XXXXXXXXXXXX ***/
Jxxx XXXXXXIKXX XX XX XX XX XX XX XX XXXXXXXXXXXX ***/
/*** | ________________________ CC————————— e ———— ‘ ***/
/*** | exgmple for spreadsheet file (start in next line): *kok /
VAl (Bdme) (voltage) *okok )
/*** | 8¥00000e-06 , 1.00 *xx/
/***x - 3.00200e-06 , 1.01 *Ex/
JEEE L *Ex/

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

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

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

/**********

int readcsV

{

float a,
float ma
int i;
FILE
/*******

if

/*******

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 xAx/
***/

Displays Statistics: *xx
***/
Fillename, SampleCount, Sample rate, Max/Min Voltage ***/

(!sty

(char* fname)

o ;
x vd,min vd;

*sample file;

* % * Kk % Open File ***********************************/

chr (fname, '.'))
strcat (fname, ".csv");
ple file = fopen(fname, "r")) == NULL)

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

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

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

/* Read [CSV File */
/**********************************************************/
max vd=-|le-9F;
min vd=-fnax vd;
i=0;
while (![feof (sample file))
{
if (i>:MAX_SAMPLES)
{
drintf ("Warnings File truncated !!!\n");
drintf ("To much samples in file %s\b\n", fname) ;
Hreak;
}
fscanf (sampte file,"%f,%$f\n", &a, &b);
vtimel[i]) \=)a;
vd[i]] <<
if ( 1[L] rer ma=x— o= d[¢J,

—reh
if (vd[i]<min vd) min vd=vd[i];

i++;
}

fclose (sample file);

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

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

prlntf "\nStatistics: \n")

"

prlntf "

(
(
prlntf("
(
(
(

"

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

24

Filename : %$s\n", fname) ;
Sample count: %d\n",1i);

Sample rate : %1.0f MHz\n",le-6/(vtime[l]-vtime[0]));

Max (vd) : %$4.0f mv\n",max_vd*1000);
Min (vd) : %4.0f mv\n",min vd*1000) ;
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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 /
/*** ***/
Ve Carrier coefficient *xk )
/xR xx Upper sideband coefficient ***

[ *Hx Lower sideband coefficient *xk [
/*** ***/

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

void |dft (int count)

{
float c0 real,cO imag,cO0 abs,c0 phase;
float cl real,cl imag,cl abs,cl phase;

float c2 real,c2 imag,c2 abs,c2 phase;

it N data,center,start,end;

float wlO,wu,wl;

it 1i;

w(=(float) (13.56e6*2.0) *pi; /* carrier 13¢%6 MHz */
wy=(float) (1.0+1.0/N_FSUB) *w0; /* upper sidebamd 13.98 MHz */
wl=(float) (1.0-1.0/N_FSUB) *w0; /* lower sideband 13.14 MHz */

c(q real=0; /* real part of the carrier fourier coefficient */
c(q imag=0; /* imag part of the carrier {folrier coefficient */
c)] real=0; /* real part of the up. sideband fourier coefficient
cl] imag=0; /* imag part of the up. y8ideband fourier coefficient
cq real=0; /* real part of the lo,\sideband fourier coefficient
cqd imag=0; /* imag part of the, ko sideband fourier coefficient

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

/i********* Slgnal SeleCtiOl’l ******************************/

/7 Number of samples“for two subcarrier periods */

N [data=(int) (0.54280%N_FSUB/ (vtime[2]-vtime[1])/13.56e6F);
/* Note:~f(utime[2]-vtime[1l]) are the scope sample rate */

sfart=centers(int) (N_data/2.0+0.5);
erfd=start+Nidata-1;

/4****************** DEFT ********************************/

far (, i=start;i<=end;i++)

[ Y

U LTdlTCUU LTal T VUl L] (L 1LUdAdL]LUSTWU CLIIOC T LT 7
c0 imag=c0_imag+vd[i]* (float)sin(wO0*vtime[i])
cl real=cl real+vd[i]* (float)cos (wu*vtime[i]);
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");

printf ("Carrier ")
printf("Abs: $7.3fmv ", 1000*cQ abs);

printf ("fPhase: %3.0fdeg\n",cO_pHase/pi*l80);

printf ("[Upper sideband ");
printf ("Rbs: %7.3fmv ",1000*cl abs);
printf ("[Phase: $3.0fdeg\n",cl phase/pi*180);

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

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

return;
}/**************** End DFT ***************/

/***************************************************************/
VAR MAIN LOOP *xk

/***************************************************************/
int main (unsigned short paramCount,char *paramList][])
{
char fname[256];
unsigned int 1i,sample count;
pi = (flloat)atan(1l)*4; /* calculate pi */

printf ("\n***********************************************\n") ;
printf ("\n**** ISO/IEC 10373-7 VICC Test*Program *xEF\n"
( v
(

)
);
).

’

printf ("\n**** Version: 1.1 JUL 2000 xkkk\n"
printf "\n***********************************************\n"

/************* NO Input Parameter *****************/
if (paramCount==1)

{

pringf ("\nCSV File name\ :");

scanfl("%$s", fname) ;

if (!fstrchr (fname, ~"\..V)) strcat (fname, ".csv");
if (!(sample count=readcsv (fname))) return;

dft (sfample codn®) ;
}

else
{
/************* Input Parameter Loop *****************/
for (4_—1,4_ thu_cuuﬂuuut,J._: )
{
strcpy (fname,paramList[i]);
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

G.1 VICC-test-apparatus and accessories

G.1.1 General

This flause defines the test apparatus and test circuits for verifying the operation of a VICC according
to ISQ/IEC 15693-2 and ISO/IEC 15693-3. The test apparatus includes the following:

— dalibration coil (see 6.2);

— tpst VCD assembly (see 6.3);

|
-

eference VICC (see 6.4);

— digital sampling oscilloscope (see 6.5).
Care phall be taken to ensure that the results are not affected by the RF performance of the(test circuits.
G.1.27 Emulating the I/0 protocol

The JICC-test-apparatus shall be able to emulate,all protocols, which are required to test a|VICC.

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

The YICC-test-apparatus shall be able to generate the I/O bit stream according to ISO/JEC 15693-2.
Thes¢ parameters will be described\in each of the tests below.

G.1.4 Measuring and maonitoring the RF I/0 protocol

The YICC-test-apparatus:shall be able to measure and monitor the timing of the logical low and high
state} of the RF Input/Receive line relative to the clock frequency. The VICC-test-apparatus|shall be able
to manitor the VIGC subcarrier.

G.1.3 Protocol analysis

The YICC:tést-apparatus shall be able to analyse the 1/0-bit stream in accordance with protocol as
speciftedin ISO/IEC 15693-2 and ISO/IEC 15693-3 and extract the logical data flow for further protocol
analysis.

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
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 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.
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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

Precondition: None
Command: Inventory, 1 slot, mask length=0
Flag options|to be tested: Single subcarrier and dual subcarriers,

low data rate and high data rate

To be measufred: ty
Defined in I§0/IEC 15693-3:2019, 9.2.

b) Test of Inventory command with 16 slots

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

Command: Inventory, 16 slot, mask length=0

Flag options|to be tested: Dual subcarriers
High data rate

To be measufred: t

Defined in I§0/IEC 15693-3:2019, 9.2.

c) Testof all other commands having Immediate VICC reply

Precondition: Command is supported by the VICC
Command: All'supported commands having Immediate VICC reply time
Flag options|to be tested: Dual subcarriers

High data rate

To be measufred: ty

Defined in I§OMEC 15693-3:2019, 9.2.

d) Test of all 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, 9.2, 9.6.

e) estofall commands supperting waiting time extension rnp]y

Precgndition: Command is supported by the VICC

Comrpand: All supported commands supporting waiting time extension|reply
Flag pptions to be tested: Single subcarrier

High data rate
Option flag set and option flag not set

To bg measured: t_response
t_response:

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

Definjed 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

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

Comipnand: Iventory, 16 slot, mask length=0

Flag pptions to be tested: Dual subcarriers

High data rate
An additional 10 % modulated EOF shall be transmitted from the VCD after the inventory ¢gommand.
Timing of additional EOF: ~1ms, ~2ms, ~3ms after the EOF of the inventory command

To bef measured: VICC responds in the correct slot ignoring the additional 10 % EOF

Definedin ISQ/IEC 15693-3:2019 93

G.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

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

Defined in ISO/IEC 15693-3:2019, 9.8.2.1.

G.1.7.1.4 Jecuritytimeout

Precondition: Security timeout is supported by the VICC

Command sgquence to be tested:

To be measujred: Within the security timeout there shall be no response of the

Defined in I§0/IEC 15693-3:2019, 9.7.

G.1.7.2 Testsetup

See Figure 2

G.1.7.3 Test procedure

30

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 1ps, max 200 ms

The test{shall be performed at lédst using H,,
can optipnally be tested.

and H,,,. H field strengths between H,;, and

in

The load modulation testcircuit as described in G.1.7.2 shall be used.

Test seqgpuence:

— Step 1: TheRF power delivered by the signal generator to the test VCD antenna shall be adj
to therequired field strength and modulation waveforms as measured by the calibratio

VICC

H

max

usted
h coil

without'any VICC.

— Step 2: The VICC under test shall be placed in the DUT position, concentric and aligned

with

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:
Figure 1 and Figure 2.
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ISO/IEC 10373

General considerations

G.2.1 Testing of anticollision

G.2.1.1 General

-7:2019(E)

These tests verify the correct implementation of the anticollision procedures as described in

1S0/1

EC 15693-3.

G.2.1.2 General test outline

Checking that the VICC responded appropriately and in the correct time requires to’k

Ther
valid

Inventory 1 slot command with no mask.

now its UID.

bfore the first step in the test procedure will be to acquire the UID of the VICC in-the ffesponse of a

An exhaustive test of the VICC response in each of the 16 slots of the Inventory* 16 slots wpuld require
to mgster the UID of the VICC. This is considered as non-practical so the test'will be limited to check the

respdnse in two deterministic slots and in one random slot.

For the 16-slots Inventory test the Test VCD shall mix 10 % and 100 & modulation EOF to §witch to the

next

G.2.1]
The /
betw
a) H
b) §
c S
d) [
e) §

1

2
f) §
g) S

1

5lot. Timings for sending the EOF shall be according to ISO/IEC 15693-3:2019, 9.4 and

.3 Inventory 1-slot test procedure

\FI flag is always set to 0. The following steps shalkbe performed at an operating fi
pen H;, and H

lace the VICC into the field and adjust it.

witch the RF operating field off for a mitiimum time for resetting a VICC (see ISO/IEC
witch the RF operating field on.

o a delay of 1 ms.

end a valid Inventory conithand frame: 1 slot, Mask Length = ‘00’ (no mask).

) The VICC shall respond with DSFID and UID.

) Test VCD acquires the UID.

end a valid fnventory command frame: 1 slot, Mask Length = ‘01’, Mask Value = ‘0000
end a valid Inventory command frame: 1 slot, Mask Length = ‘01’, Mask Value = ‘0000

) ~The VICC shall respond to one of the two commands in steps f) and g) depending @

9.5.

eld strength

15693-3).

DOO0O’.
D001’
n its UID.

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

© ISO/IEC 2019 - All rights reserved

31


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

ISO/IEC 10

373-7:2019(E)

G.2.1.4 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 15 isolated EOFs.

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

2) Test VCD to check response in the correct slot.

b) Send a yattdImvemntory command frame: 16 Stots, Mask Lengtit = 3C, Mask vatue = 01D+ (E):
Inventoly command followed by 15 isolated EOFs.
1) The|VICC shall respond on 15t slot (after the 14th EOF).
c) Send a Yalid Inventory command frame: 16 slots, Mask Length = ‘3C’, Mask Value = UID’  (E):
Inventoly command followed by 15 isolated EOFs.
1) UID| means at least 1 bit mismatch versus the UID of the VICC under test.
2) The|VICC shall not respond.
d) Send a yalid Inventory command frame: 16 slots, Mask Length =-38’, Mask Value = UID -|(E0):
Inventofy command followed by 15 isolated EOFs.
1) The|VICC shall respond on the 1stslot (after the Inventory command).
e) Send a yalid Inventory command frame: 16 slots, Mask Length = ‘38’, Mask Value = UID’ -|(E0):
Inventofy command followed by 15 isolated EOFs.
1) UID| means at least 1 bit mismatch versus the UID of the VICC under test.
2) The|VICC shall not respond.
G.2.2 Testing of optional commands
G.2.2.1 Usg of test commands
G.2.2.1.1 (eneral
There shall be one test. eemmand chosen by the test organization from the list of supported optional
commands. [The following tests shall be performed using all combinations of single subcarrier| dual
subcarriers,low datarate and high data rate. The VCD shall use 100 % modulation. The VCD shall sgt the
option flag tp 0, The test command shall be tested at an operating field strength between H_;, and(H,,,
G.2.2.1.2 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 © ISO/IEC 2019 - All rights reserved
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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

G.2.2l1.3 Test command in the Selected State

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

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

Table G.2 — Test command in the Selected State

Step VCD VICC (omment

1| |Test command (non-addressed
mode)

Response

2| |Testcommand (addressed mode

[matching UID]) _>
Response
3| |Test command (addressed mode .
[non-matching U1D})
Mute
4 | |Testcommand (select mode) —
Response

G.2.2.2 All supported 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 .
numper x, option flag = 1)
Response(block security sta-
- tus x, block x)2
a  Block x shpll match the memory content of the requested blocks.

Data shall mpatch the memory content of the requested block. This memory ‘content and the |plock
security stafus shall be specified by the manufacturer.

G.2.2.2.3 Tenario G.2: Write single block command

Table G.4 sh

ws the test scenario for the Write single block command.

Precondition: Write access to unprotected memory blocks. Thé block is not locked.
Table G.4 — Scenario G.2: Write single block command
Step VCD VICC Comment
1 |Writp single block command
(blogk number x, data, option N
flag ¥ 0)
Response
2 |Readsingle block command (block .
number x)
Response(block x)?2
3 |Writp single blogekcommand
(blogk number,.data, option —
flag # 1)
Isolared 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
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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 Datalis different
(block number x, data’, option — thanl|data in
flag = 0) step [L
Error Response
4| |Read single block command (block .
number x, option flag = 1)
Response(block security
- status x, block x)2

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

NOTH This is an irreversible test case.

G.2.212.5 Scenario G.4: Lock block command with option flag=1

Tablel G.6 shows the test scenario for-the Lock block command with option flag=1.

Precqndition: Write and Lock-ageess to specified memory blocks.

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

Step VCD VICC (omment
1| |Write single'block command
(blockntimber 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 .
number x, option flag = 1)
Respomsefblocksecurity
- status x, block x)2

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

NOTE Thisisfanirreversible test case.

G.2.2.2.6 Scenario G.5: Read multiple blocks command
Table G.7 shgws 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 Commient
1 Read multiple blocks command
(blogk number x, number of —

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

2 Read multiple blocks command
(blogk number x, number of blocks —
n, opfion flag = 1)

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

a  Block x shpll match themémory content of the requested blocks.

Data and blqck seeurity status shall match the memory content of the requested blocks. The cortents
shall be spedified-by the manufacturer.

G.2.2.2.7 Scenario 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
(h]nnl( number X, number of —
blocks n)
Response(block x to block x+n-1)2
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
3 Block x shall match the memory content of the requested blocks.

G.2.2/2.8 Scenario G.7: Select command with matched UID

Table G.9 shows the test scenario for(the Select command with matched UID.

Precqndition: The VICC is in the Ready State.

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

Step VC€D VICC (omment
1| |[Select command (addressed .
mode[matehing UID])
Response

G.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 Ready command

Tested in G.32=

G.2.2.2.11 Tenario 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 Writp AFI command (AFI, option
flag ¥ 0)

Response

G.2.2.2.12 Tenario G.11: Lock AFI command

Table G.12 shows the test scenario for the Lock AELcommand.

Precondition: The VICC is in the Ready State. AF1 is not locked.

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

Step VCD VICC Comment
1 LocklAFI command (optieniflag = 0) —

Response

2 |Writp 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

G.2.2|2.14 Scenario G.13: Lock DSFID command

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

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

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

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

G.2.2{2.15 Scenario G.14: Get system information command

Tablg G.15 shows the test'scenario for the Get system information command.

Precqndition: VICC i§ ifi the Ready State.

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

Step VCD VICC (omment
1 | <}Get System 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 Seenarie G16+Extendedreadsingleblockeommand ——

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 Extehded read single block com-
mangl (extended block number x, —

optiqn flag = 0)
Response{extended block x)2

2 Extehded read single block com-
mangl (extended block number x, —
optign flag = 1)
Response(block security sta-
-\ tus, extended block x)?

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

Block x shall match the memory content,of the requested block. The contents shall be specified Jy the
manufacturgr.

G.2.2.2.18 Tenario G.17: Extended write single block command
Table G.18 shows the testscenario for the Extended write single block command.

Precondition: Write access 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 Extended write single block com-
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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