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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 organizations to deal|with particular
fields of technical activity. 1SO 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 tie work.

In the field of information technology, ISO andJEC have established a joint
technical committee, ISO/IEC JTC 1. Draft International Standafds adopted by
the joint technical committee are circulated to national bodfes for voting.
Publication as an International Standard<equires approval by gt least 75% of
the national bodies casting a vote.
International Standard ISO/IEC¢10536-3 was prepared by Jpint Technical
Committee ISO/IEC JTC 1,, Information technology, Subcommittee SC 17,
Identification cards and related devices.

ISO/IEC 10536 consists’ of the following parts, under thg general title
Identification cards -*Centactless integrated circuit(s) cards:

- Part 1: Physieal characteristics
- Part 2:\Dimensions and locations of coupling areas
-‘Rart 3: Electronic signals and reset procedures

Annexes A to D form an integral part of this part of ISO/IEC 1053

JJ

iii
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Introduction

ISO/IEC 10536 is one of a series of International Standards describing the parameters for
identification cards as defined in 1ISO 7810 and the use of such cards for international
interchange.

This part of ISO/IEC 10536 describes the electronic characteristics of the contactless interface
between a contactless integrated circuit(s) card and a card-coupling device. The interfaces

include power jand bi-directional communications.



https://iecnorm.com/api/?name=94124d06afbaa4b692d470a84d2b03fc

INTERNATIONAL STANDARD © ISO/IEC

ISO/IEC 10536-3: 1996(E)

Identification cards — Contactless integrated circuit(s) cards —

Part 3:

Electronic signals and reset procedures

1 Scoppe
rt of ISO/IEC 10536 specifies the nature and

coupling devices (CCDs) and contactless integrated
circuit(s) cards (CICCs) of the ID-1 card type in slot
or surface operation.

This part of ISO/IEC 10536 does not specify the
means of generating coupling fields, nor the means

~

of cgmpliance with electromagnetic radiation
regulations.
This part of ISO/IEC 10536 is to be\'used in

conjunction with ISO/IEC 10536-1 .and ISO/IEC
1053612.

NOTE [I Other types of contactless integrated circuit(s)
cards, fformats or interfaces, which operate at various
distancps, may be developed.in'the future, which may call
for addjtions to be made td this part of ISO/IEC 10536 or
may require other International Standards to be written.

2 Normative references

The fqllowing" standards contain provisions which,
through-feference in this text, constitute provisions of

ISO/IEC 7811-1:), 1995,
Recording technique - Part 1: Emboss,

ISO/IEC ~7811-2: 1995, Identifical
Recordingtechnique - Part 2: Magneti

ISO/IEC 7811-3: 1995, Identificaf
Recording technique - Part 3: Locatior
characters on ID-1 cards.

ISO/IEC 7811-4: 1995, Identifica
Recording technique - Part 4: Locatio
magnetic tracks - Tracks 1 and 2.

ISO/IEC 7811-5: 1995,
Recording technique - Part 5: Locatio
magnetic track - Track 3.

ISO/IEC 7812-1: 1993, Identificaf
Identification of issuers - Part 1: Numb

ISO/IEC 7812-2: 1993, Identificaf
Identification of issuers - Part 2: A
registration procedures.

ISO 7813: 1985, Identification cara
transaction cards.

ISO 7816-1: 1987, Identification card

Identification cards -

ing.

jon cards -
C Stripe.

jon cards -
of embossed

jon cards -
n of read-only

Identification cards -

h of read-write
jon cards -
ering system.
jon cards -
bplication and

s - Financial

s - Integrated

circuit(s) cards with contacts - Pa

t 1. Physical

this Intermatiomat-Standard-—Atthetimeof pubticatior,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO/IEC 10536 are encouraged to
investigate the possibility of applying the most recent
editions of the standards indicated below. Members
of [EC and ISO maintain registers of currently valid
International Standards.

ISO 1177: 1985, Information processing - Character
structure for start/stop and synchronous character
oriented transmission.

ISO 7810: 1985, Identification cards - Physical
characteristics.

cnaracteristics.

ISO 7816-2: 1988, Identification cards - Integrated
circuit(s) cards with contacts - Part 2: Dimensions

and location of contacts.

ISO 7816-3: 1989, Identification cards - Integrated

circuit(s) cards with contacts - Part
signals and transmission protocols.

ISO/IEC 10536-1: 1992, Identifica

Contactless integrated circuit(s) cards

Physical characteristics.

ISO/IEC 10536-2: 1995, Identifica

Contactless integrated circuit(s) cards

3: Electronic

tion cards -
- Part 1:

tion cards -
- Part 2:

Dimensions and locations of coupling areas.
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3 Definitions, abbreviations and
symbols

3.1 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1.1 answer to reset: the period after the CICC is
first energised (or reset by any other means) until
the CICC completes sending its initial response to
the reset or its powering from the CCD. This initial
response is also called the answer to reset.

© ISO/IEC

3.2 Abbreviations

The following abbreviations are used in this part of
ISO/IEC 10536:

ATR  Answer To Reset

CICC Contactless Integrated Circuit(s) Card

CCD Card Coupling Device

ID-1 Identification card of the type specified in
ISO/IEC 7810: 1995

NRZ  Non-Return to Zero

PSK  Phase Shift Keying

3.1.2 data transition period: the time period
between the sfart of a data transition to the start of
the next data tfansition. (See figure 1.)

3.1.3 differential non-return to zero: a bit coding
method where|a negative differential voltage is used
to signal a logic level 0 and a positive differential
voltage to signgl a logic level of 1.

3.1.4 logic leyel 1: Mark (as defined in ISO 1177).

3.1.5 logic lgvel O:
1177).

Space (as defined in ISO

3.1.6 non-return to zero: a bit coding method
where a negdtive voltage is used to signal a logic
level 0 and a positive voltage to signal a logic level of
1.

3.1.7 phase $hift keying: a method of modulation
achieved by |varying the phase of the defined
frequency redeived by the CICC, in a prescribed
manner, from|its energizing inductive field(s) in the
CCD.

3.1.8 phase|transition period: the time period
between the npiddle of a phase transition from phase
¢ to ¢' to the middle of the next phase transition.
(See figure 1.

S

| Data transition |

3.3 Symbols

The following symbols apply to this part.ef'ISO/IEC
10536:

E1-E4 As defined in ISO/IEC.10536-2
F1-F4 The fields passing”’ through H1-H4,

respectively.

H1-H4 As defined in1SO/IEC 10536-2

) Phase

tR Rise time ‘between 10% and 90% of
signal-amplitude

tg Fall time between 90% and 1D% of

sighal amplitude
Tp Data transition period
T¢ Phase transition period
Vin Differential threshold input voltage
Vhys Differential input hysteresis
Vqisf  Differential voltage

4 Operating sequence for contactless
integrated circuit(s) cards

This operating sequence applies to contactless
integrated circuit(s) cards covered by this part|of
ISO/IEC 10536.

The dialogue between the CCD and the CICClis
conducted through the following consecutive
operations:

— activation of the CICC by the CCD powaring
field,
— internal reset of the CICC,

period(Tp) — transmission of a response from the CIGC,
o x o >l< o — subsequent information exchange between
B — the CICC and CCD, and
| period (T¢ ) | — removal of the CICC from the CCD, or de-

Figure 1 - Data transition period and phase
transition period

activation by the CCD.

These operations use the electronic signals and
reset procedures specified in the following clauses.
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5 Power Transfer

The four inductive coupling areas H1-H4 shall be
excited by concentrated alternating fields F1-F4,
each capable of supplying power to a CICC.

5.1 Frequency

The frequency of the alternating fields shall be
4,9152 MHz at least during ATR. The frequency of
the energizing fields shall remain within £ 0,1%.

5.2 Waveform

The |
sinusgidal with total harmonic distortion less than
10%.

5.3 Relationship between fields

The fields passing through areas H1 and H2 may be
driver] from the same source but must be 180° out of
phasg with each other.

Likewjse, the fields passing through areas H3 and
H4 may be driven from the same source but be 180°
out of| phase with each other. The phase difference
shall femain within £10% of nominal.

Magnegtic fields F1 and F3 (and hence F2 and F4)
shall [both be present and have a 90° phase
differgnce at least during ATR. The phase
differgnce shall remain within £10% of nominal.

5.4 Power Levels

Each |exciting field of the CCD shall be_capable of
coupling at least 150 mW of power to the CICC. The
CICC|shall draw no more than 150 mW-from a single
exciting field. The maximum pawer the CICC shall
draw |s 200 mW.

Annex A provides test methods for power transfer.

6 Communications

Comrunications ‘between CICC and CCD may take
place|inductively via the inductive coupling areas, or
capaditively Jvia the capacitive coupling areas. In

ISO/IEC 10536-3: 1996 (E)

6.1.1 Communications from CICC to CCD

The CICC shall be capable of communicating to the

CCD through one or more of its
coupling areas H1 ... H4, whereby

four inductive
the alternating

fields F1 ... F4 are additionally loaded to generate a

subcarrier and whereby these fields
by phase shift keying this subcarrier.

6.1.1.1 Subcarrier and modulation

The subcarrier shall be generated co

load of at least 10% of the initial‘lo
than 1mW. During modulatiofy the
subcarrier switches by 180°,, This eff¢
two states for the phase.

6.1.1.2 Phase transition-period

The difference between the phase tra
(T4) and the nominal data transition p
be less than 20% of Tp:

IT¢-TDI/TD<20%
6.1.13\Coding technique

are modulated

ntinuously with
an alternating
hd but no less
phase of the
bctively defines

hsition period
priod (Tp) shall

NRZ coding shall be used for data transfer from the

CICC to the CCD.
6.1.1.4 Assignments of logic level 1

When the CICC is first energized,
determine logic level 1 for the
condition during the time interval t
interval t3, each phase shift of the §
define an inverse logical state. The
is defined in table 3.

6.1.2 Communications from CCD to

and 0

the CCD shall
current phase
3. After time
ubcarrier shall
lime interval tg

CicC

The CICC shall be capable of comnpunicating from

the CCD through the four alternating
whereby these fields F1 ... F4
inductively by a phase shift keying.

6.1.2.1 Modulation

During modulation, each field switchg

ields F1 ... F4,

are modulated

s its phase (¢)

either| ‘case, only one method of data transfer shall by .900 simultaneously.  This szitc:!:ing effectively
be operational at any one time, at least during . o . —for the phase.
Depending on the orientation of the CICC, these

states are defined differently. These two alternatives

answer to reset.

6.1 Inductive data transfer

All  inductive data communications shall be
transmitted between the CICC and the CCD
according to the descriptions in the following
subclauses.

are shown in figures 2 and 3.
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The first alternative is:

P ﬁ

\<1>F3
/%

CPI F1

© ISO/IEC

6.1.2.3 Coding technique

NRZ coding shall be used for data transfer from the
CCD to the CICC.

6.1.2.4 Assignments of logic level 1 and 0

Because the CICC operates in all four possible
directions relatively to the CCD, different phase
conditions may apply. When the CICC is first
energized it will determine logic 1 for the current
phase condition during the time interval to and tg.
After time interval t3, each phase shift of the field(s)
shall _define an _inverse logical level. These time

Figure 2 { Phase shifting - Alternative 1

The change ip phase for this alternative is also
defined in tablg 1.

Table 1 {Phase Shifting (Alternative 1)

State A State A'

OF1 O'F1=0F1 - 90°
0F3 = 0F1 190° ¥'F3= 9F3 + 90°

The second alfernative is:
Cbl
F1
. N
F3 \ (b o

q>F3

Figure 3|- Phase shifting - Alternative 2

The change In phase for this,alternative is also
defined in tablg 2.

Table 2 | Phase Shifting (Alternative 2)

intervals are defined in table 3.

6.2 Capacitive data transfer
6.2.1 Relationship of the Coupling Areas

For capacitive data transfer, one pair of coupling
areas is used for communieation from the CICC to
the CCD. This pair may be, either coupling areas E1
and E2 or E3 and E4. . ff/capacitive communication is
also used from the©GD to the CICC, the othg¢r pair
of coupling argas  provides the communication
channel from the 'CICC to the CCD. In both ¢ases,
the pairs sof “capacitive coupling areas have a
differentialy* relationship. The polarity of the
capacitive” coupling areas shall alternate relafive to
theirsadjacent areas. The initial state of the| outer
capacitive coupling area of the CICC transpitting
data shall be positive.

6.2.2 Transmission characteristics

All capacitive data communications shgll be
transmitted between the CICC and the| CCD
according to the descriptions in the following
subclauses.

6.2.2.1 Differential voltage

The differential voltage (V,,) between the pair of
capacitive coupling areas E1 and E2 or E3 gnd E4
shall be a maximum of 10 V and a minimum rleeded
to generate a signal to the receiver greater than the
minimum differential input threshold defined in
6.2.3.1.

State A State A’
OF1 O'F1 = 0F1 +90°
0F3 = 9F1 - 90° 0'F3 = 0F3 - 90°

NOTE 2 The relationship between the fields F1 ... F4
remain the same as defined in paragraph: "4.3
Relationship between fields."

6.1.2.2 Phase transition period

The difference between the phase transition period
(T¢) and the nominal data transition period (Tp) shall
be less than 10% of Tp:

I Ty-Tp!/Tp<10%

6.2.2.2 Descrintion of_coding techni

The coding technique for capacitive data transfer
shall be differential NRZ.

6.2.2.3 Description of data transfer technique

The transmitter communicates with the receiver by
switching the differential voltage between coupling
areas E1 and E2 or between E3 and E4.

6.2.2.4 Assignments of logic level 1 and 0

Logic level 1 is set during time interval t3. After time
interval t3, each switch of the differential voltage
shall define an inverse logical level. The time
intervals are defined in table 3.
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6.2.2.5 Slew rate

The slew rate of the differential voltage signal
transmitted shall be a minimum of 0,14 V/ns.

6.2.3 Reception characteristics

All capacitive data communications shall be received
between the CICC and the CCD according to the
descriptions in the following subclauses.

6.2.3.1 Differential input threshold

The receiver shall be able to respond to a minimum
differential input threshold (V,) of £330 mV.

ISO/IEC 10536-3: 1996 (E)

7.2 Timing Constraints

For the contactless communication system to work
correctly, timing constraints must be set. Figure 4
shows timing constraints for the reset recovery time
interval (tg), the power rise time interval (t1), the
preparation time interval for data communication
(to), the stable logic time interval (t3), and the
response time interval for answer to reset (tg).
Table 3 provides timing constraint values.

6.2.3{2 Input hysteresis

The feceiver shall have a minimum differential input
hystdresis (noise immunity) (V, ) of £130 mV.

6.2.3|3 Slew rate

The feceiver shall be able to respond to a minimum
slew fate of 0,14 V/ns.

6.2.3[4 Signal width

The width of the differential voltage signal at the
differpntial input threshold shall be at least 10 ns.

6.2.4| Initial Conditions

hys.

The LCICC shall send its answer to reset on one of
two pairs of capacitive plates, E1 and E2 or E3 and
E4. [This defines the communication channel for
communication from the CICC to the CCD..~For
capatitive communication from the CCD o~ 'the
CICQ, the other pair of capacitive plates>js used.
The pnswer to reset is also used to determine the
orienfation of the card, if necessary.

7 Conditions for reset 6fithe CICC

The onditions for reset.of the CICC's electronics
are dictated by the intetnal circuitry of the CICC.

When a CICC is ptesented to a CCD, the presence
of the CICC may.be indicated by the receipt of the
answer to resel,” by detection of an increased load
on the epétgizing field, by mechanical means, or

accomplished by switching the powering field off and
then on.

71 Data rate for ATR

The data transfer rate from CICC to CCD at least
during the ATR shall be 9,600 b/s.

(active)

Powering

Field (inactive)
Communications | ] ’ L )( i Ii

from CICC | T 1 |

Communications l I | ! | | X .

to CICC W\t ta ty,

2
% Power active
[X:X:X:, Communication active

Figure 4 - Timing Constrpints
Table 3 - Timing Constraintr Values

Time Name Communiation Value
Interval From To
CiCC CICC
to reset Not Not 28 ms
recovery allowed gllowed
time interval
t4 power rise Not Not <0,2
time interval | defined defined ms
ts preparation | Not Logic 8 ms
time interval | defined evel 1
tg stable logic Logic L ogic 2ms
time interval | level 1 evel 1
ty response ATR Not <30
time interval jefined ms

for ATR

interval

Should a reset be effected from the CCD by
switching the powering fields off and on, a minimum
reset recovery time interval tg shall be defined in
which no energy is supplied to the CICC where

tp 28,0 ms
7.2.2 Maximum power rise time interval

The rise time for a powering field supplied by the
CCD shall be defined as follows:

t1<0,2ms
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7.2.3 Preparation time interval

A preparation time interval for the CICC to become
stable and be able to communicate is defined as:

to =8 ms

7.2.4 Stable logic time interval

Before answer

to reset, there will be a time interval

for the logic level be held at 1. This time interval, the
stable logic time interval, shall be defined as:

t3=2ms

© ISO/IEC

During this tifig, @ CICC and CCD supporting
inductive data transfer will be set to logic level 1.

7.2.5 Maximum response time interval for ATR

The CICC shalllcommence the ATR sequence within
a specified resgonse time interval t4 where

t4 <30 ms

NOTE 3 The CICGC may send an ATR before the CCD has
completed the prpparation time interval.

8 Condit

ons after reset

The CICC mdy indicate during the ATR that it
requires changgs to the conditions for power levels,

frequency of

fields, data rate, or preferred

communication|methods.
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Annex A
(normative)

Test methods for power transfer

A.1 Introduction

This annex describes the methods for testing power transfer from the CCD to the CICC. Power transfer with a
single large coil and two small coils is tested. In addition, tests are included for the indirect measurement of the
magnetic field in the inductive coupling areas.

A.2 Magnetic Field Test Circuit

Figure A.1 shows the circuit to indirectly measure the magnetic field through the voltage inducefl in the coil in a
test dard or a sense coil insert.

CS: 100 pF + 5%
c CP=1OpF¢5%
_S Ry = 10MR + 5%

Sh— 7

1N4148 R R \%

700
ok
)

-4

Figure*A.1 - Magnetic Field Test Circuit
The yalues of R, vary according to the test:¢onditions. This test circuit is used with and withouf R,. If R_is not
specified then the voltage meter will be used to test across R, alone.
A.3 [Fest Procedures

A.3.1 Single-Coil Power Transfer

For the single-coil power. transfer test, the CCD and the test card (figure D.1) shall be set up as|shown in figure
D.7.

The test will verify that'the power supplied to the surface of the test card is consistent with subdlause 4.4 of the
specfification. Alhfeur inductive fields shall be tested.

With[R_ = 330Q'% 5%, the voltage V, raised at R shall be between 7,0 V, (150 mW) and 8,1 V_|(200mW) in the
positjon as specified in the test setup.

Wheh R/is increased to 1MQ + 5%, the voltage V, shall be lessthan 45 V..
A.3.2 Flux with the Large Sense Coil

The large sense coil, sense coil #1, in the test coil insert shown in figure D.2 tests the effective flux generated
around the coupling areas.

For this test, the CCD, the test card, and the sense coil insert shall be set up as shown in figure D.8. The sense
coil shall be inserted between the test card and the CCD to measure the effective flux.

Both coils on the test card will be loaded using the circuit in figure A.1 with a common load R, = 330Q + 5%.

The voltage raised across R, on the sense coil shall be more than 6,0 V.
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A.3.3 Flux with the Small Sense Coils

The test coil insert in figure D.3 contains two pairs of larger and smaller sense coils. The larger sense coil is
sense coil #2 and the smaller, sense coil #3. Sense coil #2 measures the effective flux outside of the individual
coupling areas. Sense coil #3 measures the flux within the coupling areas.

For this test, the CCD, the test card, and the sense coil insert shall be set up as shown in figure D.8. The sense
coil shall be inserted between the test card and the CCD to measure the effective flux.

The coil on the test card associated with the inductive coupling area under test shall be loaded using the circuit
in figure A.1 with R, = 330Q + 5%.

For each sense coil #2, the voltage raised across R, of the test circuit shall be more than 2,5 V..

To avoid a concentration of magnetic flux within inductive coupling areas, for each sense coil #3, the voltage
raised across H, shali be less than 20 V.

NOTE 4 The tester should ensure that there are no sudden changes in the distribution of the flux density\within the
coupling area.
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Annex B
(normative)

Test methods for capacitive data transfer

B.1 Introduction

Capacitive data transfer will be tested in four orientations in a closely coupled position. The
testing are shown in annex D, figure D.12. Test procedures are included for:

a) testing the CICC transmitting data,
D) tesling the ULLUD ransmitting ddta, and
c) testing the CCD receiving data.

The following subclauses explain the test procedures for each case.

B.2 [Fest Procedures
B.2.1 Testing the CICC
B.2.1.1 Testing the CICC Transmitting Data

The {est configuration from annex D, figure D.9, shall be used for this test” The test reader from
D.4, phall be used.

An dperational amplifier shall be used to measure the differential voltage across the capaci
receive circuitry shall have an R, of 50KQ + 5% and C,__, of/5-6°pF. The leads from the capacitj
receive circuitry shall be as short as possible.

The {est configuration shall be calibrated as explained.in subclause B.3.

The CICC shall send an answer-to-reset when it is. powered. The CICC shall be tested in four offi

orientations for

annex D, figure

ive plates. The
ve plates to the

entations.

It shall be confirmed that data is transmitted from the CICC to the test reader and meets the spegcifications given

in supclause 6.2.
B.2.1.2 Testing the CICC Receiving Data

Withput invasive testing techniques, this test cannot be performed without the specification of
Thede card protocols are outside.the scope of this part of ISO/IEC 10536.

B.2.2 Testing the CCD
B.2.2.1 Testing the CED.Transmitting Data

The test configuration.from annex D, figure D.10, shall be used for this test. The test card from
D.1, phall be used:

An dperational Jamplifier shall be used to measure the differential voltage across the capacT
recefve circuitry shall have an R, of 50KQ + 5% and C__, of 5-6 pF. The leads from the capacifi
recefve’circuitry shall be as short as possible.

The test configuration shall be calibrated as explained in subclause B.3.
Data will then be sent from the CCD to the test card to test the transmission of data.

The CCD shall be tested in four orientations with the test card.

card protocols.

annex D, figure

ive plates. The
ve plates to the

It must be confirmed that data is transmitted from the CCD to the test card and meets the specifications given in

subclause 6.2.
B.2.2.2 Testing the CCD Receiving Data

The test configuration from annex D, figure D.10 shall be used for this test. The test card from annex D, figure

D.1, shall be used.

The test configuration shall be calibrated as explained in subclause B.3.

Data is sent from the test card to the CCD. The CCD shall be tested in four orientations with the test card.
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It shall be confirmed that data is transmitted from the test card to the CCD and meets the specifications given in
subclause 6.2.

B.3 Calibration

The calibration setup for capacitive data transfer will be as described in annex D. For capacitive data transfer,
the data driver will be calibrated according to the following parameters:

Assuming the test circuit parameters, R,,,= 50KQ + 5% and 5 pF < C_,, <6 pF, a driver circuit producing the
signal:

V,=10,0V £5%
Slew rate = 0,25-0,30 V/ns

should produce_a differential output voltage of
0,648V <IV, | <0,735V

This assumes p separation distance (d,,) of 0,5 mm + 0,05 mm.

10
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Annex C
(normative)

Test methods for inductive data transfer

C.1 Introduction

Inductive data transfer shall be tested in four orientations in a closely coupled position. The orientations for
testing are shown in annex D, figure D.12. Test procedures are included for:

a) testing the CICC transmitting data,
b) tesfing the CCD transmitting data, and
c) testing the CCD receiving data.

The fdllowing subclauses explain the test procedures for each case.

C.2 Test Procedures
C.2.1 [festing the CICC
C.2.1.[1 Testing the CICC Transmitting Data

The tgst configuration from annex D, figure D.9, shall be used for this test: "The test reader from annex D, figure
D.4, shall be used.

Current detector circuits shall be inserted serially to each coil of<a test reader to detect amplityde modulation
signal[ from the CICC. The demodulation circuit connected’ to-the current detector circuits shall extract the
subcafrier signal and shall demodulate data from the subcafrier.

The CJCC shall send an answer-to-reset when it is powered. The CICC shall be tested in four oriehtations.

It shal] be confirmed that data is transmitted from the €ICC to the test reader and meets the specifications given
in subglause 5.1.

C.2.12 Testing the CICC Receiving Data

Witholit invasive testing techniques, this“test cannot be performed without the specification of ¢ard protocols.
Thesq card protocols are outside the scope of this part of ISO/IEC 10536.

C.2.2[Testing the CCD
C.2.2]1 Testing the CCD Transmitting Data

The tmst configuration fremrannex D, figure D.10, shall be used for this test. The test card from annex D, figure
D.1 shall be used.

A PSK demodulator-connected to the coils of the test card shall be used to demodulate the PSK gignal switching
the cqrrier frequency.

Data Will then be sent from the CCD to the test card to test the transmission of data.

The JCDB.shall be tested four orientations with the test card.

It shall be confirmed that data is transmitted from the CCD to the test card and meets the specifications given in
subclause 6.1.

C.2.2.2 Testing the CCD Receiving Data

The test configuration from annex D, figure D.10, shall be used for this test. The test card from annex D, figure
D.1, shall be used.

The modulation circuit shall have an initial load of 75 mW. The modulation circuit shall switch an alternating load
of 10% of the initial load.

NOTE 5 The value of the initial load is given as an example. Additional tests should be performed in accordance with
subclauses 5.4 and 6.1.1.1.

Data is sent from the test card to the CCD. The CCD shall be tested in four orientations with the test card.

It shall be confirmed that data is transmitted from the test card to the CCD and meets the specifications given in
subclause 6.1.

1
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Annex D
(normative)

Test elements and setups

D.1 Introduction

© ISO/IEC

This annex defines the test elements and test setups for verifying the operation of a CICC or a CCD in line with
the body of this specification. The test elements include:

a) a test
b) a test
c) testc

Test setups a
Many of the
orientations fa
D.2 Test Car,
D.2.1 TestC

The purpose ¢f the test card is to test the ability of a CCD to power a CICE, to transmit data to the CICC,
receive data from the CICC. The card test emulates a CICC. Both/nductive and capacitive data trans

tested with th
figure D.1. T
plates and pla

il inserts to measure the magnetic flux of the powering field between the CCD and the CIC

ests call for the testing of cards in four different orientations.

d, Reader, and Coil Inserts

he test card contains two test coils as drawn and feur capacitive plates. The dimensions
cement of the coils are as given in figure D.1 and\the subclauses below.

card to verify the operation of a CCD;
reader to verify the operation of a CICC;

e given for testing a CICC and a CCD. A calibration setup is also provided.

Subclause’ D.5 defines t
r testing.

rd

same test card with different testing elements and setups being used. The test card is sH

12

e four

and to

fer are

own in
of the
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The parameters of the test card are given in the following subclauses.

s = N
x [ 37,5 mm*
7 o | ® 32,8 mm*
i e 1 || o]
A coil || Coil
< |, ° o ||| o . E
E |g * 1S3
E e E g : o
S 2o = plate plate | plate plate 3
Q2|9 E1 E2 ., E3 E4
|
| TOP
VAV ' v
[ > >
~ 50,0 mm 42,8 mm
s | S
!
!
]K 7( —————— :J;' - - r\
7 i N :?: \' : :
1 IS c
* % * E
ele |e e ' o
£ |E E | E | >
o |~ feo |«
| BOTTOM
VAVER VAN ‘ N
< I >
50,0,mm 42,8 mm
* Tolerance of + 2%
Figure D.1 - Test Card

D.2.1.1 Size of the Test Card
The size of the test card shall be 92,8 mm x 54,0 mm.
D.2.1.2 Thickness of the Test Card

The thickness of the test card shall be 0,76 mm.

D.2.1.3 Copper thickness

The traces shall be 35 pm = 7 um copper plate.
D.2.1.4 Track width

Track width shall be 254 pm + 20%.

13
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D.2.1.5 Coil characteristics

The small coils shall have 20 turns. The inner size of the coils shall be 3,1 mm + 2% x 9,1 mm * 2% and the
outer size 10,9 mm = 2% x 16,9 mm * 2%.

Track width and spacing shall be 100 um * 20%.

The copper thickness in the coil shall be 35 um £ 7 um.

D.2.1.6 Capacitive plates

The capacitive plates shall be 9,0 mm £ 0,1 mm x 9,0 mm + 0,1 mm.

D.2.2 Large Test Coil Insert

The large tes as, two

at a time. The large sense coil is called sense coil #1.

e N
,,,,,,,,,,,,,,,, e
£
€
(=}
€ <t
E wn
=
<+
N 2RV
) 42,8 mm >
K >
92,8 mm

Figure D.2 - Large test coil insert with sense coil #1

The parametgrs of the insert are given in theifollowing subclauses.
D.2.2.1 Size|of the Large Test Coil Insert

The size of thie large test coil insert'shall be 92,8 mm x 54,0 mm.
D.2.2.2 Thickness of the Large- Test Coil Insert

The thicknesg of the large«est coil insert shall be 0,27 mm + 0,08 mm.
D.2.2.3 Copper thickness

The traces shall bé 35 um £ 7 um thick.

14
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D.2.2.4 Coil characteristics

The large coil shall have 2 full turns. The inner size shall be 24,7 mm + 2% x 78,6 mm + 2% and the outer size
26,5 mm + 2% x 80,4 mm £ 2%.

Track width shall be 300 um + 100 um. The spacing shall be 300 pm * 100 pm.
D.2.3 Small Test Coil Insert

The small test coil insert measures the magnetic field in the inductive coupling areas. The insert in figure D.3
measures the effective flux around each of the individual inductive coupling areas. The insert contains two pairs
of coils. The larger coil is sense coil #2, while the smaller coil is sense coil #3.

—
25,0 mm*_ -, R 1
—_— gl
— | ]
*E ) o _é + | <b ~+
£ ~ | ,
o o £
N — center hole radius:b,4—mr‘n'** Y N %
el - . €
'\XL L \ ' | 1S
@ ),
! «Q
:’/\Til 2
l : *
N L 230@m v
11,0 mm11,0 mm*
[ o™ ~
~ 50,0 mm - 42,8 mm -

*<Tolerance of £ 2%

Figure D.3 - Small Test Coil Insert with Sense Coils #2 and #3
The parameters of the insert are givemrin the following subclauses.

D.2.3.] Size of the Small Test.Coil Insert

The sige of the small test ceiltinsert shall be 92,8 mm x 54,0 mm.

D.2.3.p Thickness of'the’'Small Test Coil Insert

The thickness of thie-small test coil insert shall be 0,27 £ 0,08 mm.

D.2.3.3 Copper thickness

The traces.shall be 35 um = 7 um thick.

D.2.3.4Coil characteristics

The coil is printed on both sides of the insert. Each coil has 2 full turns.

The dimensions of the sense coil #2 shall be 11,0 mm + 2% x 17,0 mm * 2%. The dimensions of the sense coil
#3 shall be 5,0 mMm = 2% x 11,0 mm + 2%.

Track width shall be 100 pm + 20% on both sides.

D.2.4 Test Reader

For tests of communications to the CICC, a test reader is necessary. The test reader specification is given in
figure D.4.

15
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The paramet

Two ferrite ¢
ferrite core is

D.2.4.1 Size
The size of th
D.2.4.2 Thic
The thicknes
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< 50,0 mm < 42,8 mm >

Figure D.4 - Test Reader

rs of the test reader are given in the following subclauses.

given in D.2.4.8 and D.2.4.9.

of the Test Reader

e test reader shall be 92,8 mm x 54,0 mm.
kness of the Test Reader

5 of the test reader shall be 0,76 mm.

D.2.4.3 Cop’rer thickness

The traces s
D.2.4.4 Coil

The small co

all be 35 um = 7 um copper plate.
characteristics

Is shall be printed on both sides of the reader board. Each coil shall have 20 turns. The in

of the coils shall be 6,0 mm = 2% x 12{0 mm * 2% and the outer size 8,0 mm + 2% x 16,0 mm * 2%.

Track width 3
D.2.4.5 Res

Resonant ca
the coils.

D.2.4.6 Con

nd spacing shall be 100 um * 20%.
bnant Capacitors

bacitors should,be on the reader board. The driving signal should be tuned with the capacit

hectionCoils

The pair of cq

bres shall be used to intensify the magnetic fields of the Test\Beader. The specification of the

her size

ors and

ils<€an be in series or parallel.

D.2.4.7 Capacitive Plates

The capacitiv

e plates shall be 12,0 mm + 0,1 mm x 9,0 mm + 0,1 mm.

D.2.4.8 Ferrite core specification

Figure D.5 shows the shape of the ferrite core and its dimensions.

16
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The injtial permeability of the core material shall be larger than 250. (The core shall be operatgd in the linear
range pt room temperature.

D.2.4.9 Location of the ferrite cores

Figurel D.6 shows the position of one of the ferrite cores. Itisshaped to fit through the centers qf the inductive
coils. [The other ferrite core is positioned through the othéerinductive coils.

Printed coil (both sides)

Printed circuit board

ferrite core

Figure D.6- The position of one of the ferrite cores

D.3 Test Setup
D.3.1 |Power Testing Setup

Figurgd D.7 shows the pHysical test setup for testing power transfer from the CCD to the CICC. The CCD is the
Equipment Under Test._The test card is the testing equipment.

To measurement

equipment
Capacitive
Plate i
Test Card Coil
d . N Non-metallic
CCD sep Coil
Capacitive
Plate

Figure D.7 - CCD Test Setup for Testing Power Transfer

The test card shall be oriented so that the coil is facing away from the CCD. In this test setup, dsep shall be 0,5
mm = 0,05 mm.

17
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D.3.2 Flux Testing Setup

Figure D.8 shows the physical test setup for testing magnetic flux between the CCD to the CICC. The CCD is
the Equipment Under Test. The test card and test coil insert are the testing devices.

CCD To measurement
equipment
Capacitive
Plate

Figure D.8 - CCD Test Setup for Testing Magnetic Flux

The test card ghall be oriented so that the coil is facing away from the CCD. In thig’test setup, dsep shalllbe 0,5
mm % 0,05 mm.

D.3.3 CICC Testing Setup

Figure D.9 shows the test setup for testing the CICC. The CICC is the Equipment Under Test. The test|reader
is the testing g¢quipment.

Capacitive
Plate Coil

Cicc

Capacitive | dgg,
Embossing Plate P coil
Test Reader

To the measurement To power driving
device circuit and measuremer
device

Figure D.9 - CICC Test Setup

In this test setup, dgep, shall be 0,5 mm + 0,05 mm.
D.3.4 CCD Testing Setup

Figure D.10 shows the physical test setup for the CCD. The CCD is the Equipment Under Test. The test card
is the testing equipment.
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