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Foreword

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

respe
collab
liaison

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 3.

In the
Draft |
Public]

Attent
patent

with ISO and IEC, also take part in the work.

field of information technology, ISO and IEC have established a joint technical cOmmittee, ISO/IE
nternational Standards adopted by the joint technical committee are circulated.to ‘national bodies f
ption as an International Standard requires approval by at least 75 % of the national bodies casting g

on is drawn to the possibility that some of the elements of this part of ISO/IEC 10373 may be the g
rights. 1ISO and IEC shall not be held responsible for identifying any orall such patent rights.

tive organization to deal with particular fields of technical activity. ISO and TEC technical committees
prate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

CJTC 1.
br voting.
vote.

ubject of

Interngtional Standard ISO/IEC 10373-7 was prepared by Joint Techqical Committee ISO/IEC JTC 1, Information

techng

ISO/IE

— P

|
av)

Annex
only.

logy, Subcommittee SC 17, Identification cards and related dévices.

C 10373 consists of the following parts, under the generaktitle Identification cards — Test methods:
Art 1: General characteristics tests

art 2: Cards with magnetic stripes

Art 3: Integrated circuit(s) cards with contacts and related interface devices

Art 4: Close-coupled cards

Art 5: Optical memory cards

art 6: Proximity cards

Art 7: Vicinity cards

es A, C and b form a normative part of this part of ISO/IEC 10373. Annexes B, E and F are for in

ormation
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INTERNATIONAL STANDARD ISO/IEC 10373-7:2001(E)
Identification cards — Test methods —

Part 7:

Vicinity cards

1 Scope

This International Standard defines test methods for characteristics of identification cards.according to the definition
given |in ISO/IEC 7810. Each test method is cross-referenced to one or more base standards, which| may be
ISO/IHC 7810 or one or more of the supplementary standards that define the information storage technologies
emplolyed in identification cards applications.

NOTE Criteria for acceptability do not form part of this International Standard but will be found in the Infernational
Standgrds mentioned above.

NOTE

Test methods described in this International Standard are inténded to be performed separately. A given ¢

requirgd to pass through all the tests sequentially.

This ¢
techng
to one

art of ISO/IEC 10373 deals with test methods, whiclrare specific to contactless integrated circuit
logy (vicinity cards). ISO/IEC 10373-1, General characteristics, deals with test methods which are
or more ICC technologies and other parts deal with other technology-specific tests.

Unless otherwise specified, the tests in this part, of ISO/IEC 10373 shall be applied exclusively to Vicir

define

2 N

The fg
this pg
do nof
possil]
refere
registe

ISO/IE

ISO/IE

d in ISO/IEC 15693-1 and ISO/IEC 15693-2.

ormative references

llowing normative documents’ contain provisions which, through reference in this text, constitute pro
rt of ISO 10373. For dated references, subsequent amendments to, or revisions of, any of these pu

ility of applying the” most recent editions of the normative documents indicated below. For
nces, the latest edition of the normative document referred to applies. Members of ISO and IEC
rs of currently’valid International Standards.

C 7810,identification cards — Physical characteristics.

ard is not

s) cards
common

ity cards

isions of
plications

apply. However, parties to agreements based on this part of ISO 10373 are encouraged to invesfigate the

undated
maintain

— Part 1:

C-15693-1:2000, Identification cards — Contactless integrated circuit(s) cards — Vicinity cards -

Ph Sicnl Acharaectaricting
ysicakeharacteristies-

ISO/IEC 15693-2:2000, Identification cards — Contactless integrated circuit(s) cards — Vicinity cards — Part 2: Air
interface and initialization.

ISO/IEC 15693-3:2001, Identification cards — Contactless integrated circuit(s) cards — Vicinity cards — Part 3:
Anti-collision and transmission protocol.

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part4: Testing and measurement techniqgues —

Sectio

n 2: Electrostatic discharge immunity test.

BIPM, IEC, IFCC, ISO, IUPAC, IUPAP, OIML, 1993, Guide to the Expression of Uncertainty in Measurement (Gum).

© ISO/IEC 2001 — All rights reserved
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3 Ter

ms and definitions, abbreviations and symbols

For the purposes of this part of ISO 10373, the following terms and definitions and abbreviations apply.

3.1 Terms and definitions

3.1.1

base standard

standard

which the test method is used to verify conformance to

3.1.2

testably
surviving
the card

NOTE
standard.

3.1.3
test met

method
Internatiq

3.2 AR

DUT
ESD

fc

fsi, fs2
Himax
Humin
VCD

VICC

4 Def

4.1 Te

Unless d

functional
the action of some potentially destructive influence to the extent that any integrated circuit(s) pre
continues to show a responsel) as defined in ISO/IEC 15693-3 which conforms to the base ‘standard

If other technologies exist on the same card they shall be testably functional in accordance with their reg

nod
for testing characteristics of identification cards for the purpose of-confirming their complianc
nal Standards

breviations and symbols

Device under test

Electrostatic Discharge

Frequency of the operating field

Frequencies of the subcarriers

Maximum fieldstrength of the VCD antenna field
Minimum fieldstrength of the VCDantenna field
Vicinity Coupling Device

Vicinity Card

ault items applicable to the test methods

st envifepment

therwise specified, testing shall take place in an environment of temperature 23 °C £ 3 °C (73 °F

bent in

pective

e with

5 °F)

and of r

lafive humidity 40 % to 60 %

4.2 Pre-conditioning

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

1) This International Standard does not define any test to establish the complete functioning of integrated circuit(s) cards. The
test methods require only that the minimum functionality (testably functional) be verified. This may, in appropriate
circumstances, be supplemented by further, application specific functionality criteria which are not available in the general case.
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4.3

ISO/IEC 10373-7:

Default tolerance

2001(E)

Unless otherwise specified, a default tolerance of + 5 % shall be applied to the quantity values given to specify the
characteristics of the test equipment (e.g. linear dimensions) and the test method procedures (e.g. test equipment

adjust

4.4

ments).

Spurious Inductance

Resistors and capacitors should have negligible inductance.

4.5

The tg
report

Basic

5 Static electricity test

The p
of the
and its

Total measurement uncertainty

nformation is given in Gum, 1993.

irpose of this test is to check the behavior of the card IC in relation to electrostatic discharge (ESD)
test sample. The card under test is exposed to a simulated electrostatic discharge (ESD, human bod
basic operation checked following the exposure.

ESD gun Discharge tip

VICC

// 0,5mm thick insulating support

[ N |

"\ Horizontal coupling conductive
plane on wooden table, 0,8m
high, standing on ground
reference plane

Figure 1 — ESD test circuit

tal measurement uncertainty for each quantity determined by these test methods shall bé stated i the test

bxposure
y model)

5.1 Apparatus

Refer fo IEC 6X000-4-2:1995.

a) Mainspécifications of the ESD generator
anarns ctarana canacitanecan: 1EQ0 ~nC L 10 0
eRergy-sterage-capacitance150-pF=+=109%

— discharge resistance: 330 Ohm + 10 %

— charging resistance: between 50 MOhm and 100 MOhm

— risetime: 0,7to 1 ns

b) Selected specifications from the optional items

— type of equipment: table top equipment

© ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=dd0103cea081a296f1d84225cb8fc7dd

ISO/IEC 10373-7:2001(E)

— discharge method: direct and contact discharge to the equipment under test

— discharge electrodes of the ESD generator: Round tip probe of 8 mm diameter (to avoid damaging surface

of card).

5.2 Procedure

Connect the ground pin of the apparatus to the conductive plate upon which the card is placed.

cedure with reversed polarity. Allow a cool-down period between successive pulses of at least 10.s.

WARNING — If the card includes contacts, the contacts shall be face up and the zone whieh ingludes
contactg shall not be exposed to this discharge.

Check that the card remains testably functional (see clause 3) at the end of the test.

i

top reference edge

(" )
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 7 18 19 20
. J

5.3 Test report

The test feport shall'state whether or not the card remains testably functional.

Figure 2 — Test zones on card for ESD test

© ISO/IEC 2001 — All rights reserved
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6 Test apparatus and test circuits

2001(E)

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

— Calibration coil (see 6.1)

— Test VCD assembly (see 6.2)

|
O

These

6.1

This ¢

6.1.1

The C
contai

6.1.2

The tH
mater

6.1.3

£ AWiVaYalVs Fada Y
ICITTTICT VIO \DCC U.s))
gital sampling oscilloscope (see 6.4).

are described in the following clauses.

Calibration coil

ause defines the size, thickness and characteristics of the calibration coil.

Size of the Calibration coil card

glibration coil card consists of an area, which has the height and,width defined in ISO/IEC 7810 for
hing a single turn coil concentric with the card outline.

ISO/IEC 7810 ID-1 outline
e N

. connections
Coil 72x42 mm

1 turn

o )

Figure 3 — Calibration coil

Thickness and material of the Calibration coil card

ickness of the“ealibration coil card shall be 0,76 mm =+ 10 %. It shall be constructed of a suitable i
al.

Cail‘characteristics

D-1 type

hsulating

The ¢

I'on the Calibration coll card shall have one turn. I'ne outer size of the coll shall be /Zmm (£ Z %)

(£ 2 %) with corner radius 5 mm.

NOTE

The area over which the field is integrated is approximately 3000 mm®.

X 42 mm

The coil is made as a printed coil on PCB plated with 35 um copper. Track width shall be 500 um + 20 %. The size

of the

NOTE

connection pads shall be 1,5 mm x 1,5 mm.

At 13,56 MHz the approximate inductance is 200 nH and the approximate resistance is 0,25 Ohm.

© ISO/IEC 2001 — All rights reserved
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A high impedance oscilloscope probe (e.g. > 1IMOhm, < 14pF) 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.

NOTE 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 circuit calibration factor for this coil is 0,32 Volts (rms) per A/m (rms) [Equivalent to 900 mV (peak-to-
peak) per A/m (rms)].

6.2 Tgst VCD assembly
The test|VCD assembly for load modulation consists of a 150 mm diameter VCD antenna and two parallel|sense
coils: semse coil a and sense coil b. The test set-up is shown in figure 4. The sense coils are conhected su¢h that
the signgl from one coil is in opposite phase to the other. The 50 Ohm potentiometer P1 serves_to fine adjyist the
balance point when the sense coils are not loaded by a VICC or any magnetically coupled Ciscuit. The capgcitive
load of the probe including its parasitic capacitance shall be less than 14pF.
NOTE The capacitance of the connections and oscilloscope probe should be kept to a midimtm for reproducibility.
sense coil b + _ +
X X OXCE X XXX ™
° K B B 220 Ohm
4 \
T
identical length P1
twisted pairs\ofless 50 Ohm
than 150'mm
T
220 Ohm
VCD s b
arftenna sense coil a _l_ : : ﬁ’ + : :“DQ<_+ probe —‘7
. - o - \
- N
to
oscilloscope
( \\ J
Figure 4 — Test set-up (principle)

NOTE The length of 150 mm of the twisted pairs takes the wider spacing of the sense coils in comparison to the set-up in
ISO/IEC 10373-6 into account.

6.2.1 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.

6.2.2 Sense coils

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

6 © ISO/IEC 2001 — All rights reserved
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6.2.3 Assembly of test VCD

The sense coils and Test VCD antenna are assembled parallel and with the sense and antenna coils coaxial and
such that the distance between the active conductors is 100 mm as in figure 5. 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.

[4=100 mm > 4100 mm % active
1 1 1 conductors
/
_/ %
4 /
DUT
3mm air calibration coil
spacing
sense coil a VCD sense,coil.b
antenna
NOTE The distance of 100 mm reflects larger read distance.;and 3 mm air spacing avoids parasitic effect§ such as

detuning by closer spacing or ambiguous results due to noise and gther environmental effects.

Figure 5 —<Test VCD assembly

6.3 Reference VICCs

Refergnce VICCs are defined

— tgtest Hpi, and Hyox produced by a VCD (under conditions of loading by a VICC)
— td test the ability of a VCB, to’power a VICC

— tqg detect the minimum+foad modulation signal from the VICC.

6.3.1 | Reference MICC for VCD power

The sghematicfor the power test is shown in Annex D. Power dissipation can be set by the resistor R1 or R2
respegtively\in order to measure H,,ox and H,,, as defined in 8.1.2. The resonant frequency can be adjusted with
Cc2.

6.3.2 Reference VICC for load modulation test

A suggested schematic for the load modulation test is shown in Annex E. The load modulation can be chosen 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 amplitude is measured as

described in 7.2. This amplitude should correspond to the minimum amplitude at all values of field strength required
by the base standard.

© ISO/IEC 2001 — All rights reserved 7
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6.3.3 D

imensions of the Reference VICCs

The Reference VICCs consist of an area containing the coils which has the height and width defined in ISO/IEC
7810 for ID-1 type. An area external to this, containing the circuitry which emulates the required VICC functions, is
appended in a way as to allow insertion into the test set-ups described below and so as to cause no interference to

the tests.

The dimensions shall be as in figure 6.

:)[:ltilrlsnnISO/lEC 7810 (m w Circuitry

6.3.4 T

The thick

6.35 (

The coil
The oute
The coil
Track wi

NOTE

6.4 Di

The digitpl sampling oscilloscope shall be capable of sampling at a rate of at least 100 million samples per 3

with a rg
sampled

using external software programmes_(Annex F).

7 Furn

7.1 PY

The purg

172 mm —»

Figure 6 — Reference VICC dimensions

hickness of the Reference VICC board

ness of the Reference VICC active area shall be 0,76 mm + 10 %.

oil characteristics

n the active area of the Reference VICC shall have 4 turns and shall be concentric with the area out
r size of the coils shall be 77 mm + 2 % x 47 mm + 2 %,

s printed on PCB plated with 35 um copper.

jth and spacing shall be 500 um + 20 %.

At 13,56 MHz the nominal inductance is 3,5 pH and,the nominal resistance is 1 Ohm.

pital sampling oscilloscope

solution of at least 8 bits at optimum scaling. The oscilloscope should have the capability to outg
data as a text file to facilitatesmathematical and other operations such as windowing on the sample

ctional test - ¥ICC
rpose
ose of this test is to determine the amplitude of the VICC load modulation signal within the operatir

range [H

under enpitted fields as defined in figure 1 and figure 2 of ISO/IEC 15693-2, 7.1, of the base standard.

hinsHmax] @s specified in 6.2 of the base standard and the functionality of the VICC with the mod

ine.

econd
ut the
d data

g field
Lilation

7.2 Test procedure

Step 1: The load modulation test circuit of figure 4 and the Test VCD assembly of figure 5 are used.

The RF power delivered by the signal generator to the test VCD antenna shall be adjusted to the required field
strength and modulation waveforms as measured by the calibration coil without any VICC. The output of the load
modulation test circuit of figure 4 is connected to a digital sampling oscilloscope. The 50 Ohm potentiometer P1
shall be trimmed to minimise the residual carrier. This signal shall be at least 40 dB lower than the signal obtained
by shorting one sense coil.

© ISO/IEC 2001 — All rights reserved
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Step 2: The VICC under test shall be placed in the DUT position, concentric with sense coil a. The RF drive into the
test VCD antenna shall be re-adjusted to the required field strength.

NOTE Care should be taken to apply a proper synchronization method for low amplitude load modulation.

Exactly two subcarrier cycles of the sampled modulation waveform shall be Fourier transformed. A discrete Fourier
transformation with a scaling such that a pure sinusoidal signal results in its peak magnitude shall be used. To
minimize transient effects, a subcarrier cycle immediately following a non-modulating period must be avoided. In
case of two subcarrier frequencies this procedure shall be repeated for the second subcarrier frequency.

The rgsulting amplitudes of the two upper sidebands at fc + fs1 and fc + fs2 and the two lower sidebands at fc — fs1
and fc|- fs2 respectively shall be above the value defined in 8.1 of the base standard.

An appropriate command sequence as defined in ISO/IEC 15693-3 shall be sent by the Reference VCD td obtain a
signaljor load modulation response from the VICC.

7.3 [lestreport

The tgst report shall give the measured amplitudes of the upper sidebands at fo.¥fs1 and fc + fs2 and the lower
sidebands at fc — fs1 and fc — fs2 and the applied fields and modulations.

8 Functional test - VCD
8.1 |CD field strength and Power transfer

8.1.1 | Purpose
This test measures the field strength produced by &,VCD with its specified antenna in its operating v@lume as
defined in accordance with the base standard. The-test procedure of 8.1.2 is also used to determine that|the VCD
with it$ specified antenna generates a field not higher than the value specified in ISO/IEC 15693-1.

This tg¢st uses a Reference VICC as defined’in Annex D to determine that a specific VCD to be tested is able to
supply a certain power to a VICC placed‘anywhere within the defined operating volume.

8.1.2 | Test procedure
Proceglure for H,. test:
1. Tune the Reference-VICC to 13,56 MHz.

NOTE The resonance frequency of the Reference VICC is measured by using an impedance analyser or a UCR-meter
connegted to a calibration coil. The coil of the Reference VICC should be placed on the calibration coil as close as possible, with
the axgs of thestwo coils being congruent. The resonance frequency is that frequency at which the reactive part of the measured
complgx impedance is at maximum.

2. Set Jumper J1to position b to activate R2-
3. Position the Reference VICC within the defined operating volume of VCD under test.

4. The DC voltage (Vpc) across resistor R3 (Annex D) is measured with a high impedance voltmeter and shall not
exceed 3 Volts where the load resistor parallel to the coil L set to R2 and the fieldstrength equals Hay.

© ISO/IEC 2001 — All rights reserved 9
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Procedure for Hp,, test:

1. Tune t

2. SetJu

he Reference VICC to 13,56 MHz.

mper J1 to position a to activate R1.

3. Position the Reference VICC within the defined operating volume of the VCD under test.

4. The DC voltage (Vpc) across resistor R3 is measured with a high impedance voltmeter and shall exceed 3 Volts

where th

e load resistor parallel to the coil L set to R1 and the fieldstrength equals H,i,

8.1.3 T

The test
82 M

821 P

This test
overshoq

8.22 T

The Cali
waveforr

8.23 T

The test
values a

8.3 Lo

This test
base sta|
by a test

Annex E
VCD to |

est report

report shall give the measured values for Vpc at Hy,i, and Hpay under the defined conditions.
pdulation index and waveform

urpose

is used to determine the index of modulation of the VCD field as well-as’the rise and fall times a
t values as defined in figure 1 and figure 2 of ISO/IEC 15693-2 withip the' defined operating volume.

est procedure

pration coil is positioned anywhere within the defined operating volume, and the modulation indg
N characteristics are determined from the induced voltage on the coil displayed on a suitable oscillos

est report

report shall give the measured modulation index of the VCD field, the rise and fall times and the ove
b defined in figure 1 and figure 2 of ISO/IEC15693-2 within the defined volume.

ad modulation reception (infermative only)

may be used to verify that a.VVED correctly detects the load modulation of a VICC which conforms
ndard. It is supposed that the) VCD has means to indicate correct reception of the subcarrier(s) prg
VICC.

shows a circuit which/can be used in conjunction with the test apparatus to determine the sensitivi
bad modulation wjthin the defined operating volume.

hd the

X and
Cope.

rshoot

to the
duced

ty of a

10
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Annex A

(normative)

Test VCD Antenna

ISO/IEC 10373-7:2001(E)

A.1 Test VCD Antenna layout including impedance matching network

170

l‘l‘lTl1

Ground
compensation

+

Antenna coil

< @ 150 >

170

Dimensions in millimetres (Dfawings are not to scale).

The antenna coil track widthis 1,8 mm (except for through-plated holes).
Starting from the impedance matching network there are crossovers every 45°.
PCB: HR4 material thickness 1,6 mm, double sided with 35 um copper.

Impedance
matching network

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

© ISO/IEC 2001 — All rights reserved
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NOTE

12

0.0 . ~

Figure A.2 — VCD Antenna Layout (View from back)

PCBs and/or Layout may be made available by:

arsenal research

MIFARE® Certification Institute
Faradaygasse 3

A-1030 Vienna

Austria

Phone: +43 50 550-6525

Fax: +43 1 799 19 55
mci@arsenal.ac.at
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A.2 Impedance matching network

2001(E)

The antenna impedance (Ran, Lant) iS @adapted to the signal generator output impedance (Z=50 Ohm) by a matching
circuit (see below). The capacitors C1, C2 and C3 have fixed values. The input impedance phase can be adjusted
with the variable capacitor C4.

NOTE 1

individual components.

NOTE 2 The linear low distortion variable output 50 Ohm power driver should be capable of emitting appropri

seque
should
above

Care has to be taken to keep maximum voltages and maximum power dissipation within the specified limits of the

ate signal

ces. The modulation index should be adjustable in the ranges of 10 % - 30 % and 95 % - 100 %. The qut
be adjustable to deliver H fields in the range of 150 mA/m — 12 A/m. Care should be taken with the duratio
he upper operating range of 5 A/m.

ComponentTable:

but power
n of fields

50 Ohm .
) Antenna coil .
power driver impedance Value Unit
i D matching
network 1 a7 pF
Cc2 180 pF
C3 33 pF
C4 2-27 pF
Rext 5x4.7 Ohm
(parallel)
Cl Rext

o——]

Z=50 Ohm C2| C3| c4

I:> T T Lant

Figure A.3 — Impedance matching network

© ISO/IEC 2001 — All rights reserved
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Annex B
(informative)

Test VCD Antenna tuning

The figures below show the two steps of a simple phase tuning procedure to match the impedance of the antenna

to that o
connecte

Step 1:
A high p
signal ge

of the se
The sign

— Way\
—  Freg
—  Amg

The outp
resistor).
calibratig
The prob

e uriving generator. Alter e two steps Or the [uning procedaure tne Sigﬂal genecrator shnall De
d to the antenna output for the tests.

recision resistor of 50 Ohm + 1 % (e.g. 50 Ohm BNC resistor) is inserted in the sighal-line betwe
nerator output and an antenna connector. The two probes of the oscilloscope are connected to both
rial reference resistor. The oscilloscope displays a Lissajous figure when it is_set\in Y to X presen
Al generator is set to:

e form: Sinusoidal
uency: 13,56 MHz
litude: 2V (rms) - 5V (rms)

ut is terminated with a second high precision resistorfy50 Ohm + 1 % (e.g. 50 Ohm BNC term
The probe, which is in parallel to the output conpector has a small parasitic capacitance Cj
n capacitance Cgy in parallel to the reference resistor compensates this probe capacitor if C., =

irectly

En the
sides
tation.

nating
robe- A

Cprobe-

NOTE

14

e capacitor is compensated when the Lissajous figure is completely closed.
closed figure: Phi=0 S angle
I U A 4 corresponding
A to 50 Ohm
4 i
vy 11
P
Signal Oscilloscope
Generator
e, v | X reference: Y
I ~R=500nhm 50 Ohm output
1 \
1 1
: n, ) 13,56 MHz ! ' calibration
1 ' 100 Ohm Cear = Corove resistor
P! —C — 50 Ohm
b - - - -+ C probr_é

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

The ground cable has to be run close to the probe to avoid induced voltages caused by the magnetic field.
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https://standardsiso.com/api/?name=dd0103cea081a296f1d84225cb8fc7dd

Step 2:

ISO/IEC 10373-7:2001(E)

Using the same values as set for step 1, in the second step the matching circuitry is connected to the antenna
output. The capacitor C4 on the antenna board is used to tune the phase to zero.

closed figure: Phi=0 |
~— angle
= 2 8 carresponding
A ¥ | to 50 Ohm
70T
IW’
Oscilloscope
Signal
generator
t-=-=-==-=-- | X reference: Y output
| R=500hm | 50 Ohm Antenna cdi
| ]
I I impedance _/_\
: n, ) 13,56 MHz ! ¢ tc matching
: : 100 Ohm cal ~ probe network _\_/
I | —e —— O—
e o - — = - probe T a . .
T C4 Phase calibration

Figure B.2 — Calibration set-up (Step 2)

© ISO/IEC 2001 — All rights reserved
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Annex C
(normative)

Sense coil

C.1 Sense coll layout

A

170 >

-0

connections T\
B r

Dimensigns in millimetres (Drawings are not to scale).
The senge coils track widthis20,5 mm with relative tolerance = 20 % (except for through-plated holes). Sizes| of the
coils refdr to the outer dimensions.

PCB: FRM4 material thickhess 1,6 mm, double sided with 35 um copper.

Figure C.1 — Layout for sense coilsaand b

NOTE RPCBSs and/or Layout may be made available by:

arsenal Tesearch

MIFARE® Certification Institute
Faradaygasse 3

A-1030 Vienna

Austria

Phone: +43 50 550-6525

Fax: +43 1 799 19 55
mci@arsenal.ac.at
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C.2 Sense coil assembly

connections

N

Test VCD Antenna

_—

N4
sense coil a s% oil b
;\\

Figure C.2 — Sense coil Q?@mbly
A\
QO
%

© ISO/IEC 2001 — All rights reserved 17


https://standardsiso.com/api/?name=dd0103cea081a296f1d84225cb8fc7dd

ISO/IEC 10373-7:2001(E)

Annex D
(normative)

Reference VICC for VCD power test

L{ Cl=F

1 1
R1 sz DIA
CZ;é C3 =
a b
D3Y,
J1

¥.D2

BO4 4L g []T Vpe

C1: Stray capacitance < 5 pF

Components list:

J1

Jumper settings:

a: min. fieldstrength l
b: max. fieldstrength .~

Component Value

L (coil) see 6.3.5

C1l Stray capacitance < 5pF

c2 2 ...10pF

C3 27 pF

C4 10 nF

D1, D2, D3, D4 see characteristics in table D.1 (BAR 43 or equivalent)
R1 11 kOhm

R2 91 Ohm

R3 100 kOhm

Figure D.1 — Circuit diagram for Reference VICC

Table D.1 — Specification of basic characteristics of D1, D2, D3, D4

18

Symhe) | Test Typ. | Max. | Unit Ve Forward voltage drop
Condition at Vr Reverse voltage
T=25°C I Forward current
Ve [e=2mA 0,33 |V Ir Reverse current
tr Reverse recovery time
C VR:]-V! 7 pF
F=1 MHz I Reverse recovery current
Tj  Junction temperature
tr Ir.=10mA, 5 ns
Ir=10mA, F Frequency
l,.=1mA
C  Junction capacitance
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