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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 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-gov
technology, |
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brnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
50 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 2.
5k of the joint technical committee is to prepare International Standards.,'Draft Interns
opted by the joint technical committee are circulated to national bodies for Voting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

3-7 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information techn
b SC 17, Cards and personal identification.

pdition cancels and replaces the first edition (ISQ/IEC 10373-7:2001), Clause 5 and subq
have been technically revised.

3 consists of the following parts, under the'general title /dentification cards — Test method.
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INTE

RNATIONAL STANDARD ISO/IEC 10373-7:2008(E)

Identification cards — Test methods —

Part 7:

Vicinity cards

1 Scope

ISO/IEC 10373 defines test methods for characteristics of identification cards according‘to the d
in ISQ/IEC 7810. Each test method is cross-referenced to one or more base”standards, w
ISO/IEC 7810 or one or more of the supplementary standards that define the infermation storage
emplgyed in identification card applications.

NOTE]|1 Criteria for acceptability do not form part of ISO/IEC 10373, but willbe found in the Internati
mentigned above.

NOTE|2  Test methods defined in ISO/IEC 10373 are intended to be performed separately. A given card
to pasp through all the tests sequentially.

This part of ISO/IEC 10373 deals with test methods, whichvare specific to contactless integrate

(vicin
techn

Unles
ISO/I

2 Normative reference(s)

The f
refere
docur
ISO/I

ISO/I
Physi

ISO/I

ty card) technology. ISO/IEC 10373-1 deals withitest methods which are common to one
blogies and other parts deal with other technolégy-specific tests.

s otherwise specified, the tests in this partof ISO/IEC 10373 apply exclusively to vicinity ca
EFC 15693-1 and ISO/IEC 15693-2.

nces, only the edition cited applies. For undated references, the latest edition of th
nent (including any-amendments) applies.

FC 7810, Identification cards — Physical characteristics

ral characteristics

finition given
hich may be
technologies

bnal Standards

is not required

d circuit card
or more ICC

rds defined in

ollowing referenced docurnents are indispensable for the application of this document. For dated

e referenced

FC 15698-1, Identification cards — Contactless integrated circuit(s) cards — Vicinity cafds — Part 1:

rds — Part 2:

FC.15693-2:2006, /dentification cards — Contactless integrated circuit cards — Vicinity ca

Air interface and initialization

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

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

ISBN

92-67-10188-9, Guide to the Expression of Uncertainty in Measurement, 1ISO, 1993
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3 Terms, definitions, symbols and abbreviated terms

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

3.141
base standard
standard which the test method is used to verify conformance to

3.1.2
operate as i]atended

surviving the jaction of some potentially destructive influence to the extent that any integrated circuit pregent in
the card confinues to operate and show a response’) as defined in ISO/IEC 15693-3 which conforms fto the
base standarg

NOTE If gther technologies exist on the same card, they will operate as intended in accordance\with their respective
standard.

313

test method
method for tgsting characteristics of identification cards for the purpose of (confirming their compliancg with
International Standards

3.2 Symbeols and abbreviated terms

DUT devipe under test

ESD elecfrostatic discharge

fc frequiency of the operating field

fs1, fs2 frequencies of the subcarriers

Hmax maximum field strength of the VGD"antenna field
Hmin minimum field strength of the VCD antenna field
VCD vicinlity coupling device

VICC  vicinity card

4 Default items applicable to the test methods

4.1 Test environment

Unless otherwise 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%.

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 a minimum functionality be verified. This may, in appropriate circumstances, be
supplemented by further, application specific functionality criteria which are not available in the general case.

2 © ISO/IEC 2008 — All rights reserved
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4.2 Pre-conditioning

ISO/IEC 10373-7:2008(E)

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.

4.3 Default tolerance

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 adjustments).

4.4 |[Spurious inductance

Resis

4.5

The t
test report.

Basic,
10188-9, ISO, 1993.

5

[ds)

ptatic electricity test

The {
expoy
huma

urpose of this test is to check

fors and capacitors should have negligible inductance.

Total measurement uncertainty

information is given in the “Guide to the Expression of Uncertainty in Measurement”,

ure of the test sample. The VICC under test*is’exposed to a simulated electrostatic dis
h body model) and its basic operation checkéd following the exposure.

ptal measurement uncertainty for each quantity determined by these test\umnethods shall be

the behaviour of.the VICC in relation to electrostatic dis

ESD gun

Discharge tip

VICC

/ 0,5 mm thick insulating support

“~_ Horizontal coupling conductive
plane on wooden table, 0,8m
high, standing on ground
reference plane

stated in the

ISBN 92-67-

harge (ESD)
charge (ESD,
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5.1 Apparatus

Refer to IEC 61000-4-2.

a) Main specifications of the ESD generator:

— energy storage capacitance: 150 pF + 10%

— discharge resistance: 330 Ohm + 10%

— charging resistance: between 50 MOhm and 100 MOhm

— rise time- 0 7to 1 ns

b) Selected specifications from the optional items:

— tiype of equipment: table top equipment

— q
— q

5.2 Proce

Hure

Connect the test apparatus as specified in IEC 61000-4-2.

Apply the dis
repeat the sa
least 10 s.

WARNING —

contacts shall not be exposed to this discharge.

Check that th

top reference edge

i

ischarge method: direct application of air discharge to the equipment undertest

ischarge electrodes of the ESD generator: round tip probe of 8 mm diameter

e VICC operates as intended at the endof the test.

charge successively in normal polarity to each of the,20_test zones shown in Figure 2.| Then
me procedure with reversed polarity. Allow a cool-down, period between successive pulseg of at

- If the VICC includes contacts, the contacts shall be face up and the zone which incjudes

r R
1 2 3 4 5
6 7 8 9 10
1 12 13 14 15
16 17 18 19 20
\. J

5.3 Test report

The test report shall state whether or not the VICC operates as intended.

Figure 2 — Test zones on VICC for ESD test

© ISO/IEC 2008 — All rights reserved
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6 Test apparatus and test circuits

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),
— reference VICC (see 6.3),

— digital sampling oscilloscope (see 6.4).

6.1
This {
6.1.1

The ¢
type ¢

6.1.2

The 1

Calibration coil

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

Size of the calibration coil card

insulgting material.

6.1.3

The ¢
mm (3

Coil characteristics

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

ISO/IEC 7810 ID-1 outline

-

~

, connections
Coil 72x42 mm

1 turn

Figure 3 — Calibration coil

Thickness and material’of the calibration coil card

hickness of the calibration coil card shall be 0,76 mm +10%. It shall be constructed

pil oh the calibration coil card shall have one turn. The outer size of the coil shall be 72 mm
- 2%) with corner radius 5 mm.

7810 for ID-1

of a suitable

(+ 2%) x 42

NOTE

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

The coil is made as a printed coil on PCB plated with 35 ym copper. Track width shall be 500 um + 20%. The
size of the connection pads shall be 1,5 mm x 1,5 mm.

NOTE

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

A high impedance oscilloscope probe (e.g. >1MOhm, <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.

© ISO/IEC 2008 — All rights reserved
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NOTE 3 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 V (rms) per A/m (rms) [Equivalent to 900 mV (peak-to-
peak) per A/m (rms)].

6.2 Test VCD assembly

The test VCD assembly for load modulation consists of a 150 mm diameter VCD antenna and two parallel
sense coils: sense coil a and sense coil b. The test set-up is shown in Figure 4. The sense coils are
connected such that the signal from one con is in opposite phase to the other. The 10 Ohm potentlometer P1
serves to fine A t|caIIy
coupled circu

sense coil b + - +
XX u
- 2400
° - \ = +- 1%
7
1
identical length P1
twisted pairs of less 10Q
than 150 mm
1
240 Q
vCD b +/-1%
rooe
antenna sense coil a * e :—+ P —‘7
[ ] = h p
- \
to
oscilloscope

Figure 4 — Test set-up

The maximum length 0f\450 mm of the twisted pairs takes the wider spacing of the sense coils in comparison
to the set-up |n ISOAEC 10373-6 into account.

In order to ayoid/any unintended misalignment in case of an unsymmetrical set-up the tuning range pf 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.

6.2.1 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 © ISO/IEC 2008 — All rights reserved
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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.

6.2.3 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 "‘«100 mm _’r active
] ] 1 conductors
L
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 3mm air spacing avoids parasitic ¢ffects such as

detunihg by closer spacing or ambiguous._results due to noise and other environmental effects.

Figure 5 — Test VCD assembly
6.3 [Reference VICCs
Reference VICCS’are defined

— to test-Hynin, and H,,ax produced by a VCD (under conditions of loading by a VICC),

— todtestthe ability ofa\/CD to power a VICC,

— to detect the minimum load modulation signal from the VICC.

6.3.1 Reference VICC for VCD power
The schematic for the power test is shown in Annex D. Power dissipation can be set by the resistor R1 or R2

respectively in order to measure H.x and H,,, as defined in 8.1.2. The resonant frequency can be adjusted
with C2.

© ISO/IEC 2008 — All rights reserved 7
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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.

6.3.3 Dime

The referenc
ISO/IEC 781(
functions, is &

Tsions of theteference VWI€Cs

e VICCs consist of an area containing the coils which has the height and width. defin
for ID-1 type. An area external to this, containing the circuitry which emulates the required
ppended in a way as to allow insertion into the test set-ups described below and so as to

ed in
VICC
Cause

no interferenge to the tests. The dimensions shall be as in Figure 6.

itline ISO/IEC 7810
-1 type

]

Coil Circuitry

—_

=

172 mm +——

Figure 6 — Reference VICC.dimensions

6.3.4 Thickness of the reference VICC board

The thicknes$ of the reference VICC active area shall be 0,76 mm +10%.

6.3.5 Coil dharacteristics

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

outline.

area

The outer sizg of the coils shall'be 72 mm + 2% x 42 mm * 2%.

The coil is printed on PCBplated with 35 yum copper.

Track width gnd spacing shall be 500 um + 20%.

NOTE At [18,56" MHz the nominal inductance is 3,5 pH and the nominal resistance is 1 Ohm.

6.4 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).

© ISO/IEC 2008 — All rights reserved
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7 Functional test — VICC

7.1 Purpose

The purpose of this test is to determine the amplitude of the VICC load modulation signal within the operating
field range [Hmin, Hmax] @s specified in 6.2 of the base standard and the functionality of the VICC with the
modulation under emitted fields as defined in Figure 1 and Figure 2 of ISO/IEC 15693-2:2006, of the base

standard.

7.2

Test procedure

Step

: The load modulation test circuit of Figure 4 and the test VCD assembly of Figure 5 arecusg

The R
streng
load

poten
than {

Step

F power delivered by the signal generator to the test VCD antenna shall be adjusted|to’'the
th and modulation waveforms as measured by the calibration coil without any VICC. The
modulation test circuit of Figure 4 is connected to a digital sampling oscilloscope.
tiometer P1 shall be trimmed to minimise the residual carrier. This signal shall be at leas
he signal obtained by shorting one sense coil.

P: The VICC under test shall be placed in the DUT position, concentric with sense coil a.

into th

NOTE|

Exact

Fouri¢r transformation with a scaling such that a pure sinuseidal signal results in its peak magn

used.
avoid

frequency.

The
fe-fs1

An af
obtair]

7.3

The t
sideb

e test VCD antenna shall be re-adjusted to the required field strength.

Care should be taken to apply a proper synchronization method for low amplitude load modulati
y two subcarrier cycles of the sampled modulation waveform shall be Fourier transforme
To minimize transient effects, a subcarrier cycle.immediately following a non-modulating p
bd. In case of two subcarrier frequencies thissprocedure shall be repeated for the seco
esulting amplitudes of the two upper sidebands at fc+fs7 and fc+fs2 and the two lower

and fc-fs2, respectively, shall be above’the value defined in 8.1 of the base standard.

propriate command sequence as’defined in ISO/IEC 15693-3 shall be sent by the refen
a signal or load modulation response from the VICC.

Test report

bst report shall give-the measured amplitudes of the upper sidebands at fc+fs7 and fc+fs2
ands at fc-fs1 and’fc-fs2 and the applied fields and modulations.

ed.

required field
output of the

The 10 Ohm

40 dB lower
The RF drive
pnN.

d. A discrete
tude shall be

eriod must be
nd subcarrier

sidebands at

ence VCD to

and the lower

8 HRunctional test — VCD
8.1 “Cb-field-strength-and-power-transfet
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 clause 8.1.2 is also used to determine
that the VCD with its specified antenna generates a field not higher than the value specified in
ISO/IEC 15693-1.

This test 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.

© ISO/IEC 2008 — All rights reserved
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8.1.2 Test procedure

Procedure for H,,ay test:

1. Set Jumper J1 to position 'a' to activate R1.
2. 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 LCR-meter
connected to a calibration coil. The coil of the reference VICC should be placed on the calibration coil with 3 mm
(x 10 %) spacing, with the axes of the two coils being congruent. The resonance frequency is that frequency at which
the reactive part of the measured complex impedance is at maximum.

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

4. Calibrate the Reference VICC in the Test VCD Assembly set to produce H,.x operating Condition for an
output voltage of Vpc = 3 V by adjusting R2.

5. Position the reference VICC within the defined operating volume of VCD under test,

6. The DC vdltage (Vpc) across resistor R3 (Annex D) is measured with a high impedance voltmeter and shall
not exceed 3|V.

Procedure fof Hy,, test:
1. Set Jumper J1 to position “a” to activate R1.

2. Tune the r¢ference VICC to 13,56 MHz.

3. Calibrate tihe reference VICC in the test VCD assemblyset to produce H,,, operating condition for an putput
voltage of Vp¢ = 3 V by adjusting R1.

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

5. The DC vgltage (Vpc) across resistor R3 issmeasured with a high impedance voltmeter and shall ekceed
3V.

8.1.3 Test report

The test repoft shall give the measured values for Vpc at H,in» and Hp.x under the defined conditions.

8.2 Modulation index-and waveform

8.2.1 Purpgse

This test is used-todetermi - s e - ; e SH-times and
the overshoot values as deflned in Flgure 1 and Flgure 2 of ISO/IEC 15693 22006 W|th|n the defined
operating volume.

8.2.2 Test 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
oscilloscope.

10 © ISO/IEC 2008 — All rights reserved
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8.2.3 Testreport

The test report shall give the measured modulation index of the VCD field, the rise and fall times and the
overshoot values as defined in Figure 1 and Figure 2 of ISO/IEC 15693-2:2006 within the defined volume.

8.3 Load modulation reception

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

Anne NOWS d CUIt WNICT N be useda Ir onjur on WIUr

3 he sensitivity
of a V|CD to load modulation within the defined operating volume.
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Annex A
(normative)

Test VCD antenna

A.1 Test VCD antenna layout including impedance matching network

170

Impedance
matching network

TTT] y

Ground
compensation
coil

+

170

Antenna caoil

& 150

Dimensions in millimeters (drawings are not to scale).

The antenna foil track widthiis 1,8 mm (except for through-plated holes).
Starting from the impedance matching network there are crossovers every 45°.
PCB: FR4 material-thickness 1,6 mm, double sided with 35 ym copper.

Figure Al1>=TestVCD antenna layout including impedance matching network (view from front)

NOTE The layout of the impedance matching network may take another form.
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0.0 L] ~

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

NOTE] PCBs and/or Layout may be made;available by:

arsenal research

RFID Testlab
Giefinggasse 2

A-1210 Vienna

Austria

Phone: +43 50.550-6272
Fax: +43 50,550-6439
www.arsenakac.at/rfid
email: mei@arsenal.ac.at

© ISO/IEC 2008 — All rights reserved
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A.2 Impedance matching network

The antenna impedance (Raq, Lant) is adapted to the function 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
the individual components.

The linear loy-¢h
sequences.

he modulation inde

X should

be adjustable

in the ranges of 10 % - 30

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

5 % - 100(%.

output power should be adjustable to deliver H fields in the range of 150 mA/m — 12 A/m. Care shouyld be

taken with the

50 Ohm
power driver

duration of fields above the upper operating range of 5 A/m.

Antenna coil

1D

o———I

Z=p0 Ohm

i —

impedance
matching
network
C1 Rext
R
c2| c3| c4 ot
Lant

[1d

C4 shall be afljusted for an input impedance of (50 = 5) Ohms with phase angle of (0 £ 5) degrees.

Compornent Table:

Value Unit
C1 47 pF
C2 180 pF
C3 33 pF
C4 2-27 pF
Rext 5x4.7 Ohm
(parallel)

Figure'A.3 — Impedance matching network

NOTE 2 The component table gives typical values which may have to be modified slightly to give more grecise
adjustment.
14 © ISO/IEC 2008 — Al 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 of the driving generator. After the two steps of the tuning procedure the signal generator shall
be directly connected to the antenna output for the tests.

Step

h

A higlh precision resistor of 50 Ohm + 1% (e.g. 50 Ohm BNC resistor) is inserted in the“signal ling between the

signa
sides

presentation. The signal generator is set to:
— Wave form: Sinusoidal

— Hrequency: 13,56 MHz

— Amplitude: 2V (rms) - 5V (rms)

The dutput is terminated with a second high precision resister of 50 Ohm + 1% (e.g. 50 Ohm BN

resist
calibr:
The p

of the serial reference resistor. The oscilloscope displays a Lissajous figure when it is

ption capacitance C, in parallel to the referenée.resistor compensates this probe capacitor
robe capacitor is compensated when the Lissajous figure is completely closed.

closed figure: Phi=0

generator output and an antenna connector. The two probes of the oscilloscop€ are connected to both

et in Y to X

C terminating

br). The probe, which is in parallel to the outputiconnector has a small parasitic capacitance Cprope. A

if Ccal = Cprobe-

NOTE

I~ — angle
Tl | e corresponding
AL to 50 Ohm
Sk
VI
Signal Oscilloscope
ol Generator_ -, X reference: Y
I R=500hm 50 Ohm output
1 \
! 1
: G | 13,56 Mz = ol catibration
I K[/ : L[“]OO Ohm Ccal = Cprobe )—LH resistor
1 |‘—C ~ ( 50 ohm
b - - - C probr_g

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.

© ISO/IEC 2008 — All rights reserved
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Step 2:

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

T — angle
<~ if corresponding
T/ to 50 Ohm
vV Pd
/l Yy
) 4

Oscilloscope

SRR X reference: Y output
50 Ohm Antenna coll

impedance _/_\
matching >
network _p

T C4 Phase calibration

(ID

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

Sense coil

C.1 Sense coil layout

- 170 >

connections ( \ 4
e e —

:\5- R=10 )1:_1_

b 70 >

. A

Dimensions in millimeters/Drawings are not to scale).

The sense coils track width is 0,5 mm with relative tolerance +20% (except for through-plated hqles). Sizes of
the caqils refer tothe“outer dimensions.

PCB:|FR4 material thickness 1,6 mm, double sided with 35 ym copper.

Figure C.1 — Layout for sense coils aand b

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

arsenal research

RFID Testlab
Giefinggasse 2

A-1210 Vienna

Austria

Phone: +43 50 550-6272
Fax: +43 50 550-6439
www.arsenal.ac.at/rfid
email: mci@arsenal.ac.at
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C.2 Sense coil assembly

connections

Test VCD Antenna
/

13,56 MHz

sense coil a sense coil b

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

Reference VICC for VCD power test

R1|J] R2|J] D17
)

a \ b
D3y L D4
1 C4==_R3 []T Ve

C1: Stray capacitance < 5 pF Jumper settings: l

J1 a: min. fieldstrength
b: max. fieldstrength

2]
(2]

7 D2

L Cl= CZ;f C3 =

<
[ N4

Component list:

Component Value

L (coil) see clause 6.3.5

C1 Stray capacitance < 5pF

C2 2...10 pF

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

NOT The r\nmpnnnnf table gi\/c\c f\llpir\nl values for R1 and R2 which may. have to be modified clighfy to give more
precise adjustment (see 8.1.2).
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20

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

Symbol | Test Typ. | Max. | Unit Ve Forward voltage drop
Condition at Vr Reverse voltage
Tj=25°C I Forward current
Ve [F=2mA 0,33 |V Ir Reverse current
tr Reverse recovery time
C VR:1V1 7 pF
F=1 MHz I Reverse recovery current
Tj  Junction temperature
te IF=TOmA, 5 ns
Ir==10mA, F Frequency
l,=1TmA
C Junction capacitance
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