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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described

in the |
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ment should be noted. This document was drafted in accordance with the editorial rules ofit
ectives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

] [EC draw attention to the possibility that the implementation of this document ‘may invg
(a) patent(s). ISO and IEC take no position concerning the evidence, validity or-applicability]
l patent rights in respect thereof. As of the date of publication of this document; ISO and IEC |
d notice of (a) patent(s) which may be required to implement this document:\However, implen
tioned that this may not represent the latest information, which may bé ebtained from the]
e available at www.iso.org/patents and https://patents.iec.ch. 1SQ%@nd IEC shall not
sible for identifying any or all such patent rights.

hde name used in this document is information given for theiconvenience of users and d
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cument was prepared by Joint Technicalv:‘Committee ISO/IEC JTC 1, Information tech
nmittee SC 17, Cards and security devices forpérsonal identification.

cond edition cancels and replaces the fitst edition (ISO/IEC 24789-2:2011), which has been tecH

in changes are as follows:

methods have been revised to bring them to the latest technical status;

litional details are defined in the method ICM adhesion;

sticizer changed-{rom DOP to DOTP;

hperature hutnidity cycling method is replaced by temperature and exposure with humidity va
hperatufe and humidity aging followed by peel strength is deleted;

card Static bending stress method is added;

nology,

nically

riation;

— ter
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— mechanical life cycle sequence for contactless cards is added to the informative Annex A.

Alist of all parts in the ISO/IEC 24789 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
A complete listing of these bodies can be found at www.so.org/members.html and
www.iec.ch/national-committees.

body.

© ISO/IEC 2024 - All rights reserved

\%


https://www.iso.org/directives-and-policies.html
https://www.iec.ch/members_experts/refdocs
http://www.iso.org/patents
https://patents.iec.ch/iec/pa.nsf/pa_h.xsp?v=0
https://www.iso.org/iso/foreword.html
https://www.iec.ch/understanding-standards
https://www.iso.org/members.html
https://www.iec.ch/national-committees
https://standardsiso.com/api/?name=6f244a41c16c2bf8f79be248df3bfdf7

ISO/IEC 24789-2:2024(en)

Introduction

This document provides methods of evaluation of identification (ID) card service life. These methods of
evaluation complement the application profiles and requirements defined in ISO/IEC 24789-1 which are
intended to be used by card issuers, card manufacturers and card component suppliers to represent the
comparative rigour of various ID card service life applications. They provide a means for ranking and
comparing the main factors affecting ID card service life in a manner that is amenable to evaluation using
the methods defined or referenced in this document.

NOTE For the convenience of certain users, non-SI equivalents are given for some quantity values where these are
in comman use in the ID card industry. These equivalents appear in parenthesis and are for information only.

© ISO/IEC 2024 - All rights reserved
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Identification cards — Card service life —

Part

2:

Methods of evaluation

1 Sc

ppe

This document provides methods of evaluation for ID-1 identification card service life forthe appli

provid

The lis

ed in ISO/IEC 24789-1.

ted evaluation methods represent available tests, not mandatory tests. The Selection of mar

tests iqlisted in ISO/IEC 24789-1.

2 Ngrmative references

The fol

owing documents are referred to in the text in such a way that some or all of their content con

requir¢ments of this document. For dated references, only the edition cited applies. For undated refe
the latgst edition of the referenced document (including any amefidments) applies.

1SO 33
1SO 36
1SO 48
1SO 48
ISO/IE
ISO/IE
ISO/IE

|0-1, Test sieves — Technical requirements and testing —Part 1: Test sieves of metal wire cloth
b4, Graphic technology and photography — Viewing‘conditions

D2-1, Plastics — Methods of exposure to laboratery light sources — Part 1: General guidance
D2-2:2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps
[ 7811-2, Identification cards — Recording technique — Part 2: Magnetic stripe: Low coercivity

. 7811-6, Identification cards — Recording technique — Part 6: Magnetic stripe: High coercivity

. 7811-8, Identification cards — Recording technique — Part 8: Magnetic stripe — Coerc

51,7 kA/m (650 Oe)

[SO 93

/0, Plastics — Instrumental determination of radiant exposure in weathering tests — General g

and bagic test method

ISO/IE
charac

ISO/IE

[ 10373-1, Cards and security devices for personal identification — Test methods — Part 1:
eristics

[ 103%3+2, Identification cards — Test methods — Part 2: Cards with magnetic stripes

cations

datory

titutes
rences,

jvity of

iidance

(Feneral

ISO 13655) Graphic technology — Spectral measurement and colorimetric computation for graphic arts

images

ISO/IEC 14443-1, Cards and security devices for personal identification — Contactless proximity objects — Part
1: Physical characteristics

ISO/IEC 24789-1Y), Identification cards — Card service life — Part 1: Application profiles and requirements

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60454-2, Pressure-sensitive adhesive tapes for electrical purposes — Part 2: Methods of test

1) Under preparation. Stage at the time of publication: ISO/IEC FDIS 24789-1.

© ISO/IEC 2024 - All rights reserved
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3 Terms and definitions
For the purposes of this document, the terms and definitions in ISO/IEC 24789-1 and the following apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.1.1
card fracture
crack gr break in a card whose depth is at least one third of the card thickness

3.1.2
contagtless integrated circuit card
card into which integrated circuit and coupling means have been placed, such that\the communicdtion to
such integrated circuit is done in a contactless manner

3.2 Abbreviated terms

ATQA Answer To reQuest, Type A

ATQB Answer To reQuest, Type B

ATR answer to reset

DICC dual interface integrated circuit card, as defitted in ISO/IEC 10373-1

DOTP dioctyl terephthalate CAS 6422-86-2

IC integrated circuit, as defined in ISQ/IEC 7816-1

ICC integrated circuit card, as defined in ISO/IEC 7810

ICM integrated circuit model

PICC proximity integrated.circuit(s) card or object, as defined in the ISO/IEC 14443 series
PVC polyvinyl chloride

RH relative humidity

VICC vicinity-integrated circuit(s) card or object, as defined in the ISO/IEC 15693 series

4 De¢fault items applicable to the evaluation methods

4.1 Test environment

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

4.2 Pre-conditioning

Pre-conditioning is mandatory for all test methods. The identification card shall be conditioned in the test
environment for 16 h before testing.

© ISO/IEC 2024 - All rights reserved
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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 (for example linear dimensions) and the test method procedures
(for example test equipment adjustments).

4.4 Total measurement uncertainty

Total measurement uncertainty shall be reported with the results and is considered when judging
conformity. The total measurement uncertainty should be less than 20 % of the permitted tolerance range.

JCGM 1

00 provides guidance for determining and expressing the total measurement uncertainty.

5 T¢

51 S

5.1.1

The tes
5.1.2

5.1.2.1
— ab
— req
— dr
— ho
— 50

st methods
urface abrasion

General

t simulates mechanical abrasion of the card surface.
Apparatus

Abraser, with vacuum pick up or equivalent:
rasive wheels pair (TABER® CS-10F); 2)
urfacing disks (TABER® S-11);

 soft cloth, or soft brush, or both;

e punch or equivalent;

D g total load per wheel (250 g additignal - no counter weight wheels);

— clamping ring (outer retaining ringJ.

5.1.3
Prepar

Use the
not fall

— thg

— if g
the

Procedure
e test cards that possess-all desired information and features.

notch location as'per Figure 1 if the area of interest falls in the wheel path. If the area of intere
inside the wheelpath in Figure 1 then:

card may Be-‘moved to a different location on the turntable, so the area of interest is in the whe

nly one card is tested, a place holder card shall be used to position the test card on the turnt
area'of interest is abraded with minimal wheel bouncing;

st does

bl path;

able so

— no

([Ches / holes Tor mounting the cards on the turntable shall be made 1n one or both cards;

— location of wear pattern tested shall be noted on the test report.

2) TABER® Industries is a trade name of products supplied by TABER® Industries. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO or IEC of the product named.
Equivalent products may be used if they can be shown to lead to same result.

© ISO/IEC 2024 - All rights reserved
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Dimensions in millimetres

ab

Th|
Wi

Th|
Av

Th
Th|

Std

Figure 2 illustrates)50 cycles before and at the stopping point for a heat transfer film, varnish or

Cco

Figure 3 .llustrates 50 cycles before and at the stopping point for resin-based text. Wear-thr

de

( ~
:
i
|
i
i
3,2 mm +0,5 mm | /1
(0.13 in +0.02 in) | ]
N fT\ J +0,5 mm
t —>| I !< 64mm O0mm
42,9 mm +0,5 mm ' +0-92 il’l)
(1.691in £0.02 in) 0.25in 0 in

asive wheel path
Figure 1 — Test card notch location

hce the abrasive wheels for 50 cycles before testing begins. RemowveJall debris from the caj
ple by cleaning with either a dry soft cloth or soft brush, or both-Avoid direct finger conta
L cards and abrasion wheels. Replace the S-11 resurfacing disk-after a maximum of 10 uses.

the cards on the turntable using the clamp plate and.nut without a rubber pad. Place the a
on the cards and lower the vacuum nozzle to 3 mm (0:12 in) above them.

e test shall be paused every 50 cycles. The cards shall be cleaned and examined for wear-throi
ar-through within 6 mm (0.25 in) of the-card edge shall be excluded from the examination.

e cards and turntable shall be cleaned with a vacuum and either a dry soft cloth or soft brush,
pid direct finger contact with thé test cards and abrasion wheels.

e abrasive wheels shall be resurfaced at the beginning of each test and again after every 250 ¢
e resurfacing is independent of specified cycles or stopping point.

p the test after wearsthrough of the card feature is observed.

ting. This willalso be the stopping point for dye printing underneath the heat transfer film.

ined'asthe point where any character is no longer legible.

ds and
ct with
se the

ng ring when re-surfacing to avoid damage to vacuum nozzléfrom contact with the resurfacing disk.

brasive

hgh.

r both.

ycles.

similar

bugh is

Fig

nre 4 jllustrates the stopping point for a resin based gr;lphir;\l element (P g Ingn cpnl) Wear-t

rough

is defined as the point where the element is no longer completely intact or functional.

Th

e test may be stopped after reaching the limit value of the base standard:

© ISO/IEC 2024 - All rights reserved
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ar-through

Figllre 2 — 50 cycles before (left) and at (right) stopping point for heat transfer film, vg-'[&.%

similar coating

-

Y

hor

5 AQ’

Figure 3 — 50 cycles before (left) and at (right) st@ ng point for resin-based text
N\

N

Test re
contac

Testre

5.1.4

Record

QS

\
Figure 4 — 50 cycles before (left) @ at (right) stopping point for resin based graphical elemnent
@0 . (e.g. logo, seal)

sults are affected by alig;)ment of the card and wheels. It is important that the wheels make u
with the card’s su ‘over the width of each wheel.

Sults are affec@ roughness of the abrasive wheels.

Test re@?g~

the er of cycles to stopping point, along with location of wheel path.

A

Samplg

niform

rlusion.

'%ges at stopping point should be included in the test report unless security dictates their ex

The test reportinclusion of a card image at stopping point fulfils the wheel path documentation requirement.

5.2 Magnetic stripe abrasion

5.2.1

General

The test simulates mechanical abrasion of the card surface.

© ISO/IEC 2024 - All rights reserved
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Apparatus

Abraser, with vacuum pick up or equivalent

— filler card (card of the same thickness as the card to be abraded);

— resurfacing disks (TABER® S-11);

— 500 g total load per wheel (250 g additional - no counter weight wheels);

— dry soft cleaning cloth or soft brush;

— ho

— 14

5.2.3

Prepar
toleran
the def|

Create
Measul

Resurf
and tu
finger

point b

Mount

card on the specimen plate so that the abprasive wheels do not bounce when the procedure is in pr

Place t
above 1

Preset
during

Remov]|

NOTE
amplitu

Re-mej

e punch or equivalent;
gnetic stripe read test equipment with the following characteristics:

ISO/IEC 10373-2 conformant;

ISO/IEC 7811-2, ISO/IEC 7811-6 or ISO/IEC 7811-8.

Procedure

e the card by encoding on Track 2 with a recording density of 8 ftpmm (200 ftpi), with a 1
ce of £10 %, at a recording current of [ ;.. Use ISO/IEC 7811-2,ISO/IEC 7811-6 or ISO/IEC 78]

min*

inition and permitted range of /,,;,, and ISO/IEC 10373-2 for the method to measure I ;..
@ hole in the card as shown in Figure 5.
e the average signal amplitude Uy ;,;;j, in the read area shown in Figure 5.

hce the abrasive wheels for 50 cycles before testing begins and after every 100 cycles. Clean th
‘ntable using a dry soft cloth or soft brush.after the abrasive wheels are resurfaced. Avoid
contact with the cards and abrasion wheels:”Complete the procedure for each card to the st
efore recommencing it with another cand,

the card on the turntable without.any compliant pad. Add a filler card of the same thicknesg

he abrasive wheels (with the ddditional loads) on the card and the vacuum nozzle 6,4 mm (
he cards.

counter to 50 and start-the abraser and vacuum. Ensure that the abrasive wheels do not
the test.

e the card and elean the magnetic stripe thoroughly, using a clean soft cloth, to remove debris.

A completely debris-free stripe prevents damage to the magnetic head used to measure thg
de.

\sure dverage signal amplitude (U,) in the read area shown in Figure 5.

capable of reporting average signal amplitude (U,) on middle third of Track 2 according to

elative
1-8 for

e cards
direct

opping

as the
ogress.
.25 in)

bounce

e signal

+Wa coaquinncn Whool raciie focing 1c praoiiend Qv 100 cvuclaoc xarhila JT  snna oyt o

b made

Repeat

a a AL a
HC— SO CTICC vy T T T o U ot 1o T c T T CVeT y— TU U Cy CITS, vy IIIC— U A THC TS U T CIICIIes ot

every 50 cycles. The test may be stopped when the following occur:

— the average signal amplitude (U,) in the read area is equal to or less than 0,70 Uy ;itiar

— after 5 000 cycles if U, remains above 0,70 Uy ;,;ti, @and the base standard does not specify otherwise.

Record the number of cycles to stopping point for each card tested.

© ISO/IEC 2024 - All rights reserved
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Dimensions in mill
31,7 mm +0,5 mm

imetres

howing

he ICM

hection
enasa

(1.251in £0.02 in)
T B EE—
1,
i . : . i
!
|
8,1 mm +0,5 mm | t 3
(0.32 in +0.02 in) | 9
v B @/
\ | J +0,5 mm
A ] | | 64mm 0mm
42,9 mm +0,5 mm +0.02 in)
(1.69 in £0.02 in) 0.25in 0 in
Key
1 reddarea
hole
3  abtasive wheel path
Figure 5 — Magnetic stripe read areaand hole location

5.2.4 | Testreport
Report|the number of abrasion cycles for each card tested.
NOTE Graphical results (average signal amplitude-vs. abraser cycles) have been shown to be useful in s
abrasioh characteristics.
5.3 Adhesion of ICM to card — Wrapping test
5.3.1 | General
The pufpose of this method is to/establish that sufficient bond strength exists between the card and {
of an I¢ card with contacts.
This tept is destructiveiand tested cards are not suitable for further use.
With cprtain ICC«désigns, this test can cause localized detachment of the adhesive near the con
points pf the antenna. If the ICM remains firmly attached in all four corners, then this should not be s¢
failure| The yiSual check shall be done at bending stage.
5.3.2 | Apparatus

The test shall be carried out by wrapping the card module side up around a cylinder, with a diameter D of

50 mm

. See Figure 6.

© ISO/IEC 2024 - All rights reserved
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Dimensions in mill

Key
1 caij
2 cai

NOTE

5.3.3

Insert {
radius

Wrap t
wrapp
fully reg

85,0 mm

A
Y

D
d front side 3 jaw
d back side 4 locationofICM

The rounded part of the apparatus is half a cylinder, nothalf a sphere

Figure 6 — Wrapping test apparatus with IC card inserted

Procedure

he card in the jaws, contact side up, the ICM being as close as possible to the jaw, but definitely
pf the testing device, when wrappéd.

he card 10 times as shown in Figure 7. The time for deforming the card from a fully relaxed td
ed position shall be between 0,5 s and 2 s. The time for relaxing the card from a fully wrapp
laxed position shall be between 0,5 s and 2 s.

© ISO/IEC 2024 - All rights reserved
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lodation of ICM
2 caild front side

force

5.3.4

Figure 7 — Wrapping test apparatus with.eard being wrapped

Test report

Report]if there is detachment of the ICM from the cardbody.

5.4 Adhesion of ICM to card — Push test

5.4.1

The arsg
area.

General

pa of the ICM shall be the full visible area of the ICM, not just the metallized area, nor just the aghesive

The adhesive between the ICM and the card is a key factor of the ICC's durability and is designed tjo bond

plastic

related substrates, process parameters to end use environment can affect the adhesion.

This te

Gt is a destruefive test with concentrated pressure on the exposed reverse side of the ICM, opp

the cortacts. The test attempts to push the ICM out of the card.

The foice is applied directly to the centre of the reverse side of the ICM through an opening in the ca
opening incthe card is created specifically for this test.

5.4.2

and other materials (card and ICM substrate). Many variables ranging from physical properties of the

Dsite to

ird. The

Apparatus

5.4.2.1 Card holder, to hold the card in a fixed position. The card holder has an opening that is slightly
larger than the visible surface of the ICM, to allow pushing the ICM from the card when applying a force from

behind

5.4.2.2 Stamp, connected to a force measurement device. The stamp can move perpendicular to the card’s
surface and should be able to travel at least 5 mm deeper than the location of the card in the card holder.

The apparatus is shown in Figure 8

© ISO/IEC 2024 - All rights reserved
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1

stamp with a diameter of 5 mm

card
ICM
opening with at least the size of the ICM

ce applied to the centre of ICM
1 adhesive

N O b

milled hole; minimtwum for hole diameten
stamp +1 mm

Figure 8 — ICM push test

recent ICM constructions have a very small IC and a vefysmall encapsulation around the IC
ling such an ICM into the card, the resulting cavity tohold the IC is probably also very sma
Hiameter of 5 mm is perhaps too large, as it would netfit into the part of the cavity holding th
se, stamps with a smaller diameter are permitted.

Procedure

move the card material covering the backside of the ICM that is not adhered to the ICM. Ensy

encapsulation of the IC and wire bonds (for wire bonded IC) or the backside of the IC itself (i
p bonded IC) remain undamaged:Use milling or cutting equipment as suitable for the specif
] ICM construction while taking'eare not to damage the adhesive between the ICM and the caf

termine the centre of the JEM*(reverse side).

ver the stamp until itis;close above the rear centre of the ICM without touching the ICM or t
th the stamp.

rt the force me¢asurement and continue lowering the stamp onto the rear of the ICM with a s
mm/min.

htinue the.downward movement of the stamp until one of the following occurs:

the [CM detaches at least partially from the card; or

of the

. When
land a
elC.In

re that
or flip-
ic card
d.

he card

beed of

Key
fon
ICN

3

Certairy

embed

stamp
such c3

5.4.3

a) Re
the
ch
an

b) De

¢) Lo
wi

d) Stg
30

e) Co

f) Re

g)

the ICM ruptures.

cord the maximum force measured.

Remove the card and ICM from the test apparatus and observe the ICM and card for the failure mode of
the adhesive and record the observation.

Failure modes recommended to distinguish are:

ICM ruptured;

ICM detached from the adhesive;
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— adhesive detached from the card;

— adhesive split (adhesive can be found on both the detached ICM and the card).

NOTE

The test is expected to irreversibly damage the ICM, even if the test is stopped at the minimum r

equired

force. No verification of electrical functionality is required as part of this test and damage of the IC and ICM is likely to

occur.

5.4.4

Test report

The test report shall report the maximum force measured and the failure mode.

55 /

5.5.1

Lldhesion of ICM to card — Pull test

General

The purpose of this test is to provide a means to determine the bond strength betweg¢rnthe card and ICM.

ICM-to

5.5.2

card adhesion is a function of the card material, ICM, adhesive employed and the assembly pr

Apparatus

5.5.2.1] Force measuring device, which displays maximum force achieved and equipped with grip

the tes

5.5.2.2
and as

5.5.2.3

5.5.2.4

NOTE

5.5.3

Place 4
surface

A clear
Allow :
test res

Mount
device
force is

E block.

Test block, a metal block with one end sized to fit onfe_the ICM contact surface without

flat and smooth as the ICM. The block length is sufficient to facilitate the force measuring grip}

Card restraint fixture (see Figure 9).

Suitable adhesive, for example cyanoacnylate or 2-component epoxy adhesive.

Carbon steel test blocks and Loctite 380.adhesive have shown to produce sufficient bonding to the

Procedure

drop of adhesive on the sufface of the ICM. Press the contact surface of the test block on t

DCessS.

to affix

bverlap

CM.

he ICM

and apply approximately 2)N (0.4 1bf) force on the test block during the curing time of the adhesive.

ICM and test block surface is needed to achieve the optimal bond between the ICM and tes
idhesive to cure béfore performing the force measurement. Care shall be taken not to influe
ults by adhesivé-flowing into the gaps between the ICM and the card.

the IC card with the test block attached in the card restraint fixture and affix the force me{

t block.
hce the

isuring

to the testplock. Pull the test block at a rate of 300 mm/min, until separation occurs (after the peak

achieved).
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Key

1  applied force 5 ICM

2 testblock affixed to ICM 6  ICM adhesive

3 adhesive for pull test 7  card

4  redtraint fixture 8  opening in restraint fixture

Figure 9 — ICM pull test€ixture

5.5.4 | Testreport

Record the peak (maximum) force achieved duringthe pull. Record whether the ICM was removed inn whole
or in part or if the test block released from the ICM:

5.6 Rlasticised vinyl storage

5.6.1 | General

The pyrpose of this method js‘te evaluate the card’s resistance to the potentially damaging effects of
plastic]sers. Plasticisers can.inigrate into the card from adjacent materials and can change the card's
physical properties.

5.6.2 | Apparatus

5.6.2.1 Two rigid inert sheets, having dimensions that exceed the maximum length and widtH of the
cards tp be evaluated. Glass or chrome plated steel are acceptable materials.

5.6.2.
surface.3)

5.6.2.3 Weight, placed on top of one of the rigid inert sheets listed above, applying together with the top
rigid inert sheet a uniform pressure of 2,5 kPa + 0,13 kPa (0.36 PSI + 0.02 PSI) to the surface of a card placed
completely beneath the top rigid inert sheet.

3) DOTP sheets with a DOTP content between 26 % and 30 % can be obtained from Q-Card Company, 301 Reagan Street,
Sunbury, PA 17801 Phone 570 286-7447, Fax 570 286 2649, www.g-card.com, in small quantities. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO or IEC for this product.
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12


http://www.q-card.com
https://standardsiso.com/api/?name=6f244a41c16c2bf8f79be248df3bfdf7

ISO/IEC 24789-2:2024(en)

NOTE1  Test results vary depending upon DOTP content used. Higher DOTP content will degrade susceptible

materials faster.

NOTE 2  This pressure would correlate to a combined mass for the weight and top rigid inert sheet of 1 169
when testing an ID-1 card.

5.6.2.4 Environmental chamber.

5.6.3 Procedure

+/-65¢g

The procedure requires a batch of five cards for evaluation. Add placeholder cards in case less than five

samplesare avattabte for the test.

™
Startinjg from the rigid inert sheet, alternately place DOTP sheets and cards to form a stack. .ﬁl’ar
shall b¢ in contact with the surface of a DOTP sheet. DOTP sheets of about 450 um should bg,llig , or
of DOTP sheets giving the same thickness. oy
AD
™

Use DOTP sheets only once.

Cover the stack with weight and place all elements as shown in Figure 10 in an rllfonmental cham
to temperature of 50 °C * 3 °C for 48 h unless otherwise specified.

d sides
a stack

ber set

bve the
ards.

\\
1 ®)
"
4
2
..:'fJ 5
3 N
O 4
Key N C\)J:
N
welight . C) 4 inertrigid sheet
2 caypd @ : 5  stack of five cards and six plasticised DOTP foils
DOTP foil QO
Figure 1%9ards stacked for loading into the environmental chamber
RemovE the stack @ the chamber and place in the test environment (4.1) and immediately rem
weight{from th . Allow the stack to cool for 2 h. Separate the plasticised vinyl sheets from the ¢
WARNING 4@:sults obtained with DOTP sheets may not be directly comparable to results obtained

with DIOéheets, which were used in the first edition of this document.

5.6.4 Testreport

Report visible changes to the card and transfer to DOTP sheets. Report the DOTP percentage by weig
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5.7 Temperature and humidity aging

5.7.1

General

The purpose of this test is to accelerate the aging process of the cards. The rate of humidity penetration
increases with higher temperatures. The aging effect can then be evaluated with complementary tests, such
as mechanical or thermo-mechanical tests.

This method exposes the card to elevated temperature and humidity. It can be used in conjunction with
other methods to evaluate the effect of aging on specified properties of the card.

5.7.2

5.7.2.1

5.7.2.2
surface

NOTE

also suifable.

5.7.3

Place {]
accord

Follow
card.

5.7.4

Report
58 1

5.8.1

The p4
materi
induce
+3°C/
water ¢

5.8.2

Apparatus
Environmental chamber, as specified in IEC 60068-2-78.

Test card holder, constructed in such a way that permits exposure of the/fiumid air f{
s of the card and is sufficient to support cards without restricting their movement.

Stainless steel welded wire cloth has shown to provide proper card support: Other similar material

Procedure

he sample card on the test card holder in the environmental chamber at RH and a time
ng to the defined sequence of the test plan.

ng the exposure, return the sample card to the test environment for 24 h + 4 h before evaluat

Test report

any visual changes after exposure.
'emperature and exposure with humidity variation

General

h1 in the following stepy This procedure first swells and in the second step shrinks the materia
b a significant highérstress compared to a standard RH test (5.7). The defined test parameter;
5 % RH +5% RH-followed by 50 °C +3°C/ 25 % RH +5% RH) ensure card materials are saturat
nd dried afterwards.

Apparatus

5.8.2.1| Environmental chamber, as specified in IEC 60068-2-78.

o both

5 can be

period

ing the

rpose of the test is to(Saturate the card material at a fixed temperature with water and dry the

| which
(50°C
bd with

5.8.2.2 Test card holder, constructed in such a way that permits exposure of the humid air to both
surfaces of the card and is sufficient to support cards without restricting their movement.

5.8.3

Procedure

Place the sample card on the test card holder in the environmental chamber at a temperature of 50 °C, a RH
of 95 % and a time period according to the defined sequence of the test plan according to ISO/IEC 24789-1.
The dwell time tolerance is £10 %.
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In a second step, place the sample card on the card holder in the environmental chamber at a temperature
of 50 °C, a RH of 25 % and a time period according to the defined sequence of the test plan according to
ISO/IEC 24789-1.

Following the exposure, return the sample card to the test environment for at least 16 h before evaluating

the card.

5.8.4 Testreport

Report any visual changes after exposure.

5.9 IP-1 card flexure

5.9.1 | General

This telst method may be used for in-process card fabrication evaluations or material sg¢lections, when the
flexurg characteristics of a card is desired to be tested and when a card type is suspected of being "prittle"
or has gxperienced early field fractures.

NOTE The flexure characteristic of a card is a function of fabrication process_conditions, card materidls, card
thicknefs, presence or absence of embossed characters, or presence or absence of surface applied features.

5.9.2 | Apparatus

5.9.2.1] Flexure apparatus, described in ISO/IEC 10373-1 (dydamic bending stress) shall be used for this
methodl.

5.9.3 | Procedure

Condugt the test with separate samples front side upsand back side up.

Set the|apparatus to flex the card in the orientation desired. Set the flexure frequency to 1,0 Hz. Mount card
in the fllexure apparatus and begin flexing thécard.

NOTE Card axes A and B are defined in-thie-dynamic bending stress procedure contained in ISO/IEC 10373-1.

Do not|allow the card under evaluation to remain under mechanical stress for more than 5 min when not
being fllexed. The movable jaw shall'be positioned in the fully open position when stopped. Cards ghall be
removed from the apparatus ifflexing is stopped for more than 5 min. Flexing shall be restarted witljin 24 h
of remgval.

Once cqrds begin to fractuire, the fractures can progress rapidly.

Unlessfotherwise speéeified, the stopping point is reached when a combination of five fractures or fewer of at
least 13 mm in length is observed.

The tedt may-be stopped after reaching the limit value specified by the base standard, or after 100 000 cycles
if the bpsé standard does not provide a limit value.

5.9.4 Testreport

Report the following for each card side facing up in the test:

— number of cycles to stopping point to the nearest 1 000 cycles;

— combined length of fractures at stopping point;

— flexure axis;

— description of which card side the fracture occurred.
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5.10 Cross cut tape test

5.10.1

General

The purpose of this method is to determine the adhesion of surface and near surface features to deeper

layers.

5.10.2

Apparatus

5.10.2.1 Cutting tool, with 30° + 1° edge. One such tool is specified in Figure 11. Other cutting tools creating

similarretts may betrsed:

5.10.2{2 A soft brush.

5.10.2)3 Transparent pressure sensitive adhesive tape, 25 mm + 2 mm wide, with an‘adhesion st
of 9 N 1 2 N per 25 mm width when tested in accordance with IEC 60454-2.

NOTE 3M Scotch transparent film tape 600 is a compliant pressure sensitive adhesive tape. Note that 3M
crystal flear tape 600 is not compliant.

Key

1  cufting edges 4  cutdirection

2 blade 5 cutting edges

3 gulde edges

NOTE |Drawingmnot to scale.

The guifle edges and the cutting edges shall have the same diameter.

When t]re cutting edge has worn to 0,1 mm it is necessary to regrind.

rength

| Scotch

5.10.3

Figure 11 — Multiblade cutting tool

Procedure

Before making any cuts, inspect the cutting edge of the blade and maintain its condition by sharpening or
replacement. Ensure the blade spacing creates six parallel cuts 1 mm apart.

Place the card on a flat, rigid supporting surface.
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With uniform pressure and cutting rate, make six parallel cuts in the first direction of the lattice pattern
ensuring the cuts should penetrate through the layer of interest.

Repeat this operation, making further six parallel cuts, crossing the original cuts at 90° so that the lattice
pattern illustrated in Figure 12 is formed.

Repeat the pattern of cuts in at least three different places on the card surface, making sure that surface
features known to have less initial adhesion or to be most affected by age and usage (e.g. by embrittlement)
are included.

Brush the panel lightly with the soft brush several times backwards and several times forwards along each
of the diagonals of the lattice pattern.

Preparg a length of adhesive tape. If beginning a new series of tests, remove two complete laps from a reel
of the ddhesive tape and discard. Remove an additional length at a steady rate and cut a piece approxjmately
75 mm|long.

Place the centre of the tape over the lattice in a direction parallel to one set of cuts as‘shown in Figure 12,
positiohing the adhesive tape and, with a finger, smooth the tape into place over the akea of the lattic¢ and at
least 20 mm on each side.

6 7
Key
1  smjoothed down area 5 layer of interest
2 tape 6 cuts
3  angle of removal 60° 7  card
4  force

Figure 12 — Positioning the adhesive tape
To enspire good contact with the coating, rub the tape firmly with a fingertip. Uniform transparercy and
darkenfed colourunder the tape is a useful indication of good contact.

Within|5 min of applying the tape, remove the tape by grasping the free end and pulling it off steadily|in 0,5 s
to 1,0 s|at@n angle which is as close as possible to 60° (see Figure 12). Retain the tape for reference pufposes.

Immediately after removing the tape, examine the lattice area in good lighting using normal or corrected
vision. During the examination, rotate the panel so that the viewing and lighting areas are not confined to
one direction. It may be useful to examine the tape in a similar manner.

Classify the lattice area by comparison with Table 1 illustrations and the accompanying descriptions.

© ISO/IEC 2024 - All rights reserved
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Table 1 — Classification of lattice pattern

Classification Description Appearance of surface of cross cut area
from which flaking has occurred (example
of six parallel cuts)

0 The edges of the cuts are completely smooth. None of

the squares of the lattice is detached.

1 Detachment of small flakes of the coating at the inter-
sections of the cuts. A cross-cut area not significantly
greater than 5 % is affected.

2 The coating has flaked along the edges and/or at the
intersections of the cuts. A cross-cut area significantly
greater than 5 %, but not significantly greater than
15 %, is affected.

3 The coating has flaked along the edges of the cuts
partly or wholly in large ribbons, and /or it has flaked
partly or wholly different parts of the squares. A
cross-cut area significantly greater than 15 %, but
not significantly greater than 35 % is affected

4 The coating has flaked along the edges of‘the cuts in
large ribbons and/or some squares hdve detached
partly or wholly. A cross-cut area significantly greater
than 35 %, but not significantly greater than 65 %
is affected.

5 Any degree of flaking that cannot even be classified
by classification 4.

5.10.4| Test report

Report|grade and test location on the card for each test conducted.

5.11 Additional test methods regarding mechanical strength

Additignal testuvethods to assess the mechanical strength of cards with ICM and contactless int¢grated

circuit|cardsrare described in Annex A. The tests allow the user to define the mechanical performpnce of

cards. The ranking shall be done by the user.

© ISO/IEC 2024 - All rights reserved

18


https://standardsiso.com/api/?name=6f244a41c16c2bf8f79be248df3bfdf7

ISO/IEC 24789-2:2024(en)

Annex A
(informative)

Additional tests

A.1 General

A.l1.1

The teg
They a
require

A.1.2

A.1.2.1] General

The pul
A.1.2.2
A.1.2.2

A.1.2.2
with c¢

A.1.2.2
floor w

— Ww¢

— do

refnoval of the tape.

A.1.2.2
in + 0.0

A.1.2.2
— 8,

Overview

"e add-ons to the mandatory standard tests. The user can select one or more of thent to testr
ments.

Soiling test

Apparatus
.1 160 pm or 180 um sieve.

.2 Metal sieve (analytical sieve 63 pm, diametér 200 mm, height 50 mm), according to ISO
ver, or pan bottom (diameter 200 mm, height50 mm) with cover.

.3 Vibrating device, containing a lével sieve vibrating in a direction perpendicular to th
ith an amplitude of 1,5 mm * 0,2 mm(0.059 in + 0.008 in) at a frequency of 45 Hz to 60 Hz;

ighing device having a precision‘ef 0,05 g;

ible-sided thin adhesive tape having an adhesive that does not contaminate the card surfag

4 270 g + 10 g of polished solid glass pearls, having a diameter of 7,0 mm * 0,3 mm
08 in).

.5 Soiling'mixture ingredients, as follows:

g +,0,4-g peat, untreated, unfertilised;

t methods in this annex are a selection of defined procedures for additional testing of'special interest.

plevant

rpose of this test method is to evaluate the effect of simultaneous éxposure to oils, dirt and abjrasion.

3310-1

e sieve

e after

(0.275

— 2,0

g+ 0,1 g quartzsand 40 - 100 mesh ASTM;

— 0,500 g+ 0,025 g activated charcoal powder; (analysis grade activated charcoal at 100 mesh or lower, e.g.
Merck no. 102186 or similar);

— 9,00 g+0,45 grac-Glycerol 1-monooleate, technical grade (40 %), CASno (111-03-5), e.g. Fluka no. 49960;

— 200 pm * 50 pm thick PVC foil or other plastic film disk with an outer diameter 0 mm to 5 mm smaller
than the inner diameter of the sieve or pan.
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A.1.2.2.6 Miscellaneous items:

— any commercially available dishwashing detergent;

— acolander;

— double-sided thin adhesive tape having an adhesive that does not contaminate the card surface after
removal of the tape;

— we

NOTE

ighing device having a precision of 0,05 g.

The quartz sand required for this test can be obtained from FOGRA, Einsteinring 1a, 85604 Aschheim b

Miinche
does no|

A.1.2.3
Prepar
Grind 1
Pass th
NOTE 1

Dry th
0,5 per

Mix thgoroughly with a blade agitator (paddle mixer)

— 8,
— 2,
— 0,5

Add 9,
49960

Store t
default

Using g
wall, ta

Place t

T, Germany, emait info@fograorg- Thisinformatiom s givern for the convenience of users of thisdocurr
t constitute an endorsement by ISO or IEC for this product.

Procedure
e the soiling mixture as follows:
easonably dry peat dust (sphagnum) in an impact mill or similar device for 5 min.
e ground peat dust through the sieve (160 pm or 180 pm).
Choosing either of these sizes rather than the other will not affect theresults of the test.

e sieved peat dust in a ventilated oven at 100 °C or using a desiccant, until weight loss is le
cent over a 1 h period.

g = 0,4 g dried sieved untreated unfertilized peat dust,
g+ 0,1 g quartz sand 40 to 100 mesh ASTM, and
0 g + 0,05 g activated charcoal powder, grade: for analysis, e.g. Merck no. 102186.

0 g £ 0,45 g rac-Glycerol 1-monooleate, technical grade (40 %), CAS no (111-03-5), e.g. Fly
drop by drop under continuous stirfing and continue stirring until mixture is homogenous.

ne prepared mixture in a non-plastic impermeable container. It is stable for a minimum of 60 g
conditions).

louble-sided adhesive tape, affix three cards, at least 3,0 mm from each other and the sieve
the PVC foil disk.

e PVC foil into.the sieve or pan bottom as shown in Figure A.1.

ent and

5s than

hka no.

ays (in

or pan
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Figure A.1 — Cards and foil positioned in sieve _ 7|,

O
\

Add 27P g + 10 g of glass pearls to the sieve or pan. O

Distribute 1,5 g of soiling mixture in various spots in the sieve to keep g\H@oiling mixture from clum

one lodation, as shown in Figure A.2. (@)

Q‘Q Figure A.2 — Pearls and soiling mixture added

With itk coverin place, secure the sieve to the vibrating device.

Set the a%uﬁitude to 1,5 mm and vibrate for 15 min.

ping in

Remove the round PVC foil, cards and pearls from the sieve or pan bottom.

Carefully clean the cards with dishwashing soap, and a soft cloth or sponge. Wash the cards to remove as

much of the soiling mixture as possible without damaging the card surface.

Dry the cards with a soft, clean towel and then place the cards on a ventilated rack in the test environment

(4.1) conditions for 24 h.

[tis recommended to clean the pearls with a dishwashing detergent in a colander under tap water and to let
them dry at room temperature or under heat. The sieve or pan bottom is cleaned with dishwashing detergent
under tap water before drying with a soft cloth. When cleaning the sieves (pans) it is less work to remove
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as much soiling mixture as possible with a dry cloth or paper towel before using detergent and water. For a
subsequent test, a new PVC foil disk is used.

Report whether a sieve or a pan bottom was used.
Observe whether or not the cards exhibit an even surface abrasion.

NOTE 2  Ifthisis not the case then the test results can be invalid.

A.1.2.4 Testreport

Report any visual change (see ISO/IEC 24789-1) to cards after exposure.

A.1.3 |ID-1 card static bending stress

A.1.3.:Jr General

The pufrpose of this test is to determine the structural integrity of the card after the static bending|stress.
This tgst method may be used for in-process card fabrication evaluations, matetial selections angl when
a card [type is suspected of being “brittle” or has experienced early field fractures. Card fractures|after a
stress period can be influenced by the fabrication process conditions, the card‘materials, their orientation,
card thlickness, presence or absence of embossed characters and presence dr absence of surface featyres.

A.1.3.2 Apparatus

A.1.3.1.1 Card impact fixture, see Figure A.3.
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Dimensions in millimetres

1

a

\S}

AW

Key Q

1  gulde shaft 5 \§r jaw with bearing jaw weight (815 g + 25
2 stop collar for weight (sets drop height) 6 test card

3  impact weight (1350g+50g) 7\,\0 lower jaw (fixed)

4 40150 durometer rubber pad (shore A) . @& rigid, heavy base

Length pf upper and lower jaws shall be at least the ca’r& s greatest dimension.

Stress

™
330 mm * 6 mm 5 (l,
>

(13in + 0.25in)

22,2 mm = 1 mm
/ ] .
4 (0.875in £ 0.04 in) fl/
674

8 \%
254mm+05(§sm

(0.10in 2 in)

b\
Figcu)@B — Card impact fixture

ixture shall be constructed@xcéuse the card to be bent according to Figure A.4 and Figure A.

Q Dimensions in mill

78,7 mm +0,79 mm
(3.1in £0.03 in)

>

&?“ Figure A.4 — Stress fixture — Bending around axis A

b.

imetres

Dimensions in millimetres

50,8 mm £0,51 mm
(2.0in £0.02 in)

Figure A.5 — Stress fixture — Bending around axis B
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A.1.3.3 Procedure

Insert test card in the stress fixture for 24 h unless otherwise specified.

Test results can vary depending on which side of the card is under extension (side up). Thus, it is
recommended to conduct the test on separate cards with each side under extension (side up).

Remove the test card from the fixture and immediately force the ends of the cards together in the direction
of the stress “bow” by the use of the card impact fixture (see Figure A.4 and Figure A.5). Raise the impact

weight

to the specified drop height and let the impact weight fall.

WARNING — Use care in operating the card impact fixture to avoid injury. Safety glasses should be

worn

[tisre
variati

A.1.3.4 Testreport

Report
side tej

Al1.4

Juring this test to prevent eye injury.

bns within a card lot have been experienced with this test method.

the number of cards tested and number of cards fractured (or broken in pieces) after impact f
ted.

Temperature and humidity dye migration

The p
card.

Elevatg
A.1.4.2
A.1.4.2

A.1.4.2
in such

A.1.4.2
surface

A.1.4.2

A.1.4.2

A.1.4.:Ir General

pose of this test is to determine the extent of dye migration (blurring) of printed informati

d temperature / humidity can accelerate the dyeftigration.
Apparatus
.1 Laboratory oven, capable of maintaining 50 °C + 2 °C (122 °F * 4 °F).

.2 Test container, sealable, equipped with a water reservoir above which test cards are m
a way to ensure the cards are not touching each other.

.3 Test card holder, (canstructed in such a way that permits exposure of the humid air
s of the card.

4 Potassiunrsulfate (K,S0,).

.5 Spectrophotometer, with the following characteristics:

brture’4 mm to 5,5 mm;

rommended to test a minimum of 25 cards to account for card to card variation, because)significant

pr each

pbn on a

ounted

o both

— wh

ite’base nhcn]nfn;

— polarized filter;

— D5

0 light source;

— 2 degree standard observer angle.

NOTE

A temperature-controlled and humidity-controlled chamber capable of controlling within +2 °C (x4

°F) and

RH 95 % +5 % non-condensing on the card surface is used in lieu of the sealable container and potassium sulfate
solution. All other test conditions apply.
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A.1.4.3 Procedure

The test cards shall be prepared with the halftone (checkerboard) images as described in Figure A.6
(position of images does not matter, as long as they do not overlap).

Typical colour densities on cards printed for this test are:
Yellow 0,45 to 0,65 Magenta 0,40 to 0,60

Cyan 0,40 to 0,60 Composite black 0,40 to 0,60

The black test area shall be made using the vellow, magenta, cvan (YMC) ribbon (composite black).

Dimensions i millimetres

/

0,81 mm +0,08 mm
(0.032in £0.003 in)

Key

1 mdgenta panel 3 cyan panel

S

2 yellow panel composite black panel

Figure A.6 — Temperature / humidity dye migration test pattern

Preparg a saturated water solution consisting of 12,0 g of K,S0, per 100 g distilled water (saturation is
12,0 g per 100 cm?3 at 25 °GC).

Pour the saturated K,50), solution into the bottom of the test container. The depth of the K,S0, solution
should|be at least 54niw' (0.2 in) deep. Add an additional 6 g of K,SO, solid per 100 g of the saturated s¢lution.
some splid K,S0,\will be present in the bottom of the test container. This will ensure a saturated K,SO,
solutiop is present at the elevated test temperatures.

Measutre_and record the reflection density of the black, yellow, magenta and cyan test areas usjng the
appropridte filters. Measure in the centre of the test area. Record the densities.

NOTE Density measurements taken on areas covered by security features can produce inconsistent results.

Place cards, image side up, in the holder that keeps the cards parallel to the water line. The bottom of the
cards should be a minimum of 5 mm (0.2 in) above the K,SO, solution.

Seal the test container and place it into a 50 °C (122 °F) oven for a period of 168 h (7 d). Some solid K,SO,
shall remain in the bottom of the test chamber. The K,SO, solution will keep the RH at 95 % + 5 % and will
minimize the possibility of condensing humidity.
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Remove the cards from the oven and store in default test environment (4.1) for at least 1 h. Re-measure and
record the reflection density of the black, yellow, magenta and cyan test areas using the appropriate filters.
Measure in the centre of the test area. Record the densities.

A.1.4.4 Testreport

Report the present increase in reflection density of the black, yellow, magenta and cyan test areas.

A.1.5

A.1.5.1

Xenon arc light exposure

General

The pulrpose of this test sequence is to evaluate the susceptibility of the card to sunlight (eitherout

indoor

a) The procedure can be used as a preconditioning step before, or as a test step in, a sequéntial test

wi

caulises plastics to lose ductility and become more susceptible to mechanical failures.

b) The test can also be used as a means for determining discoloration of card. materials due to un

su

Th filters are introduced below. The test simulates exposure to outdoor.ar indoor conditions dep

on

fading; methods like those defined in ISO 12040 can be better suited to accurately determine
fading caused by light exposure.

A.1.5.2 Apparatus

A.1.5.2.1 Xenon arc test chamber, shall be in accordance with ISO 4892-1, ISO 4892-2 and shall in

xenon-

A.1.5.4.2 Black-standard thermometer (BST) or a black panel thermometer (BPT), in accq
with IS0 4892-1 and ISO 4892-2.

A.1.5.1.3 Device, to determine the spéctral irradiance and the radiant exposures in the band
300 n:l: to 800 nm, or a spectral irradiance in the band pass of 300 nm to 400 nm or a spectral irradi

340 n

A.1.5.2

backin

A.1.5.3 Procedure

Mount

Close t

under eutdoor conditions (Test Cycle A according to Table A1) or indoor conditions (Test Cycle B acd

to Tabl

through window glass) or indoor conditions depending on whether the window glass filter is

1 be exposed to Xenon arc radiation to accelerate aging of the plastic materials, This aging ty

nlight (daylight) in outdoor conditions or due to window glass filtered\sirnlight in indoor con

whether the window glass filter is used. This test may not be suitable to accurately determine

hrc lamp with daylight (Method A) or window glass filters (Method B) in accordance with ISO 4

or a spectral irradiance at420 nm according to ISO 9370;

o

the cards'in the test chamber with the card surface of interest exposed.

ne-chamber to prevent leakage. Expose the cards to the Xenon arc for 24 h unless specified oth

Hoor or
ised.

. Cards
pically

filtered
litions.
ending
colour
colour

clude a
1892-2.

rdance

pass of
ance at

.4 Specimen holders, according to 1SO 4892-2:2013, 4.6 with a stainless steel or alugninium

brwise,

e A.2).

NOTE
results.

The resulting irradiance depends on the type and age of the optical system and can cause variatio

fording

n in the

Remove the cards from the test chamber and allow them to cool to default temperature for at least 1 h prior
to evaluation.

If used

as a preconditioning test, continue with the remaining test procedures.

The evaluation shall be according to ISO 24789-1.
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Table A.1 — Test cycle A

Test cycle A: Exposure using daylight filters according to ISO 4892-2

Irradiance
Broadband UV| Narrowband i Black standard tem- | Chamber tempera- | Relative humidi-
300-400 nm | 340 nm [W/ g{;gfgg?gnggi perature [°C]J2 ture [°C] ty (RH) %b
[W/m?] (mZnm)]
60 +2 0,51 0,02 550 55 50+3 35+3 30+10

a  Ifablack panel sensor is used, the set point temperature shall be 47 °C with allowable fluctuation +3 °C.

b Recommended for chambers that control these parameters. If other values are used, they shall be included in the test report.

For inS ulllClltD \A4 ;t}nuut L}lalll‘l}cl a;l ‘\—.Clll}}Cl atun C Ul R}{ LUlltl U}, t}lCDC }lql alllCtCl S dI'tC ﬂ}}UVVCC‘l tU f;ud tllC;l UVVIIT }CVC}.
Table A.2 — Test Cycle B
Test Cycle B: Exposure using window glass filters according to ISO 4892-2
Irradiance
Broa(r band Narrowband Narrowband Wideband Black standard Chamber tem- Relative Qumidi-
UVZ00- 1 oo onm (W) | 420nm[wy | 00nmto | temperature o gyrepec) |ty (RH) %b
400 nfn [W/ (mZ-nm)] (mZ-nm)] 800 nm [W/ [°C]
mf] m?]
502 0,35+0,02 1,1+£0,02 550 + 55 50+3 35+3 30 =10

a  Ifalblack panel sensor is used, the set point temperature shall be 47 °C with allowfable fluctuation +3 °C.
b Redommended for chambers that control these parameters. If other values dre used, they shall be included in the tesf report.
For instfuments without chamber air temperature or RH control, these paramieters are allowed to find their own level.

A.1.54
Unless
a) De

Test report

specified otherwise by the base standard the test.report shall:

scribe the exposure test conducted in accordance with A.1.4 including the following:
A description of the exposure device ahd radiation (light) source, including

— the type of device and radiatiod (light) source,

— adescription of the filters.used,

was measured),-ahd

— recommended-to include the number of hours that the filters and the radiation (light) sou
been used-prior to beginning the exposure (if recorded).

the type gf-black temperature sensor used;
a complete description of the method used (Test Cycle A or Test Cycle B);

a-description of the method used to mount the specimens in the exposure frame, incly

— ifrequired, the irradiance at the specimen surface (including the passband in which the radiation

rce had

iIding a

description of any material used as backing for the test specimertrs;
a description of the radiometer used for measuring the radiant exposure, if used;

the date of the exposure test.

b) record any colour change observations and method of evaluation;

visual;

— colour difference AE(00) Lab or AE Lch measured according to ISO 13655 without polarized filter
using CIE 2000 L*a*b* or L*C*h* with standard illuminant D50 according to ISO 3664 and 2° observer;
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c¢) record whether or not the cards remain testably functional according to ISO/IEC 10373-1 following
application of the procedure and report the version of the colour difference measurement method used.

A.1.6 Mechanical life cycle sequence for contactless cards

A.1.6.1 General

The purpose of the test is to calculate an expected yearly failure rate of a semiconductor package in a
contactless integrated circuit card. The main component for the failure of a contactless integrated circuit
card in the field is the applied mechanical stress. The described test simulates the mechanical stress in the
field and provides a calculation of projected field failure rate for contactless integrated circuit card.

The mgchanical stress model is shown in Figure A.7.

Y14 Lig Y2
15
R T e
3 +12
T 9
Ve ’\J\J L/\/\/\/-:/?’
2 1
+1
t t f t t >
1 2 3 4 5 X
Key
X  loading time in years 1 A1 constant failure rate / year in %
Y1 fieldload 2 usage base load (roller test)
Y2 failure rate in % 3 mechanical over stress peak (3 wheel)

Figure A.7 — Stress model

A.1.6.2 Apparatus

A.1.6.2.1 Roller tester

The roller stress)simulates the mechanical base load stress that a contactless integrated circuit [card is
exposed to in“the field under standard conditions. Figure A.8 shows the principle of the apparatus.
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Key
1  transport direction 2 contactless card

Figure A.8 — Principle roller tester

The contactless integrated circuit card is fed through the bending machine with transportbelts, firstip order
to produce a curvature of the width of the card (“Axis A flexure” direction as defined{itnISO/IEC 10373-1),
followdd by producing a curvature of the height of the card (“Axis B flexure” direction as deflned in
ISO/IEC 10373-1). The bending amplitude is defined by the position of two adjustable’rollers.

The legth of the transport belt is “Axis A flexure” 310 mm, “Axis B flexure®295 mm. The diameter of the
belt shall be 3 mm and the material shall be TPU %) Figure A.9 shows the ttansport parallel to longifudinal
axis. Rpllers (R1, R2) are variable in Z-position to adjust the bending amplitude.

Figure]A.10 shows the transport transverse to longitudinal axis. Rollers (R1, R2) are variable in Z-pgosition
to adjuft the bending amplitude.

4) “Polycord Rundriemen“belts have been found suitable for this method. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO or IEC for this product.
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