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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,

governmen

tal 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 ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of document should be noted. This document was drafted in accordance with the editorial rules of the 1ISO/

[EC Directi
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C draw attention to the possibility that the implementation of this document(may
atent(s). ISO and IEC take no position concerning the evidence, validity or-applicah
ent rights in respect thereof. As of the date of publication of this document, ISO and

ed that this may not represent the latest information, which may be obtained from
vailable at www.iso.org/patents and https://patents.iec.ch. ISO*and IEC shall n
for identifying any or all such patent rights.

name used in this document is information given for the/¢onvenience of users an
in endorsement.

hnation of the voluntary nature of standards, the meahing of ISO specific terms and ¢
conformity assessment, as well as information—about ISO's adherence to the W

Organizatign (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/forsg
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ility of any
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tice of (a) patent(s) which may be required to implement this documentCHewever, implementers
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ee www.iec.ch/understanding-standards.

This documnent was prepared by Joint TechnicalCommittee ISO/IEC JTC 1, Information

Subcommit]

This secong
revised.

The main c
— all met
plastic
temper]

temper

tee SC 17, Cards and security devices for personal identification.

| edition cancels and replaces the first edition (ISO/IEC 24789-2:2011), which has been

hanges are as follows:

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

additional details are defined in the method ICM adhesion;

zer changed from DOP to DOTP;
ature humidity cycling method is replaced by temperature and exposure with humidit]

ature and humidity aging followed by peel strength is deleted;

technology,

technically

y variation;

dadd

ID-car

oo = + £l o] 2 |
oLldlic ucuulus SLITSS ITITTLIIUU 1S5 duuty,

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.

temperature and humidity induced dye migration method is added to the informative Annex A;

Any feedback or questions on this document should be directed to the user’s national standards

body. A complete

listing of these bodies can be found at www.iso.org/members.html

and

www.iec.ch/national-committees.
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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 common 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 Scop

This document provides methods of evaluation for ID-1 identification card service life forthe 3

provided in

The listed
tests is listg

2 Norm

The followi
requireme
the latest e

1SO 3310-1
1SO 3664, G
1SO 4892-1
ISO 4892-2
ISO/IEC 78
ISO/IEC 78

ISO/IEC 79
51,7 kA/m (

[SO 9370, F
and basic t4

ISO/IEC 10
characteris

ISO/IEC 24789-1.

bvaluation methods represent available tests, not mandatory tests. The.§élection of
bd in ISO/IEC 24789-1.

ative references

g documents are referred to in the text in such a way that.seme or all of their content
ts of this document. For dated references, only the edition-cited applies. For undated
lition of the referenced document (including any amendments) applies.

Test sieves — Technical requirements and testing << Part 1: Test sieves of metal wire clo
raphic technology and photography — Viewing.conditions

Plastics — Methods of exposure to laboratery light sources — Part 1: General guidance
2013, Plastics — Methods of exposureto laboratory light sources — Part 2: Xenon-arc Iq
| 1-2, Identification cards — Recording technique — Part 2: Magnetic stripe: Low coerciv
[ 1-6, Identification cards —/Recording technique — Part 6: Magnetic stripe: High coerci

11-8, Identification cards — Recording technique — Part 8: Magnetic stripe — (]
650 Oe)

lastics — Instramental determination of radiant exposure in weathering tests — Gener
st method

B73-1, dands and security devices for personal identification — Test methods — Par
Fics

ISO/IEC 10

pplications

mandatory

constitutes
references,

th

mps
ity
ity

percivity of

al guidance

t 1: General

B7.3-2, Identification cards — Test methods — Part 2: Cards with magnetic stripes

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 On

line browsing platform: available at https://www.iso.org/obp

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

3.1 Terms and definitions

3.11

card fractyre

crack or br

3.1.2
contactles

card into which integrated circuit and coupling means have been placed, such that.the commuy
such integrpted circuit is done in a contactless manner

3.2 Abbreviated terms

ATQA
ATQB
ATR
DICC
DOTP
IC
IcC
ICM
PICC
PVC
RH

VICC

4 Defau

4.1 Test

pak in a card whose depth is at least one third of the card thickness

5 integrated circuit card

Answer To reQuest, Type A

Answer To reQuest, Type B

answer to reset

dual interface integrated circuit card, as defined in ISO/IEC 10373-1
dioctyl terephthalate CAS 6422-86-2

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

integrated circuit card, as defined in ISO/IEC 7810

integrated circuit model

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

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

I Licabl ] luati hod

environment

nication to

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 Tota

I 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 100 provides guidance for determining and expressing the total measurement uncertainty.

5 Test

ethods

5.1 Surface abrasion

5.1.1 General

The test sithulates mechanical abrasion of the card surface.

512 Ap

5.1.21 A

paratus

braser, with vacuum pick up or equivalent:

— abrasiye wheels pair (TABER® CS-10F); 2)

— resurfdcing disks (TABER® S-11);

— dry sofft cloth, or soft brush, or both;

— hole pynch or equivalent;

— 500gt

— clampi

btal load per wheel (250 g additional - no counter weight wheels);

g ring (outer retaining ring),

5.1.3 Pro¢cedure

Prepare tegt cards that possess-all desired information and features.

Use the not
not fall insi

— thecar

— if only

ch location asyper Figure 1 if the area of interest falls in the wheel path. If the area of in
de the wheel'\path in Figure 1 then:

d may-be moved to a differentlocation on the turntable, so the area of interest is in the

terest does

wheel path;

urntable so

p1i€ card is tested, a place holder card shall be used to position the test card on the t

the ar

aof imterestis abraded withrmiminmat wheel bourncing;

— notches / holes for mounting the cards on the turntable shall be made in 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 p

roducts may be used if they can be shown to lead to same result.

© ISO/IEC 2024 - All rights reserved
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1  abrasiv

Resurface f{
turntable h
the test cajy

clamping ring when re-surfacing to avoid damage to vacuum nozzle from contact with the resurf

Mount the
wheels on t

Start the alj
— The teg

Wear-t|

The cal
Avoid ¢

The ab
The res

Figure

Stop thie test after wearsthrough of the card feature is observed.

ISO/IEC 24789-2:2024(en)

Dimensions in millimetres

( ™
:
i
|
i
i
3,2 mm +0,5 mm | /1
(0.13 in +0.02 in) | ]
~ fT\ J +0,5 mm
—{ | |« 6,4mm 0mm
42,9 mm +0,5 mm +0.02 inY
V0.25in0in  J

(1.69 in +0.02 in)

e wheel path
Figure 1 — Test card notch location

he abrasive wheels for 50 cycles before testing begins. Remaye-all debris from the
y cleaning with either a dry soft cloth or soft brush, or both,“*Avoid direct finger c
ds and abrasion wheels. Replace the S-11 resurfacing disk-after a maximum of 10 u

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

raser and vacuum.
t shall be paused every 50 cycles. The catds shall be cleaned and examined for wear-t
hrough within 6 mm (0.25 in) of the-¢ard edge shall be excluded from the examination

'ds and turntable shall be cleaned with a vacuum and either a dry soft cloth or soft bruy
irect finger contact with thejtest cards and abrasion wheels.

urfacing is independent of specified cycles or stopping point.

coating

Figure

2 illustrates-50 cycles before and at the stopping point for a heat transfer film, varnis
. This willalso be the stopping point for dye printing underneath the heat transfer fil

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

define

b cards and
bntact with
bes. Use the
acing disk.

he abrasive

hrough.
.

sh, or both.

Fasive wheels shall be résyrfaced at the beginning of each test and again after every 250 cycles.

h or similar
m.

-through is

asthe point where any character is no longer legible.

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

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

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

— 50 cycles before (left) and at (right) stopping point for heat transfer film, va

nish or

similar coating

4000 1234 5

=

Kt

Figure 4

Test results
contact wit

Test results

5.1.4 Tes

xO

at (right) stopping point for resin based graphical

— 50 cycles before (left) e@d
\ (e.g. logo, seal)

o
ent of the card and wheels. It is important that the wheels m3

are affected by ’
h the card’s su over the width of each wheel.

are affecaii&; roughness of the abrasive wheels.

t re&q\-to

element

ke uniform

Record the

n\&tber of cycles to stopping point, along with location of wheel path.

Sample images at stopping point should be included in the test report unless security dictates their exclusion.
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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5.2.2 Apparatus

5.2.2.1 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;

hole punch or equivalent;

magne

IS(

ic stripe read test equipment with the following characteristics:

/1IEC 10373-2 conformant;

— capable of reporting average signal amplitude (U,) on middle third ofIrack 2 a

IS(

5.2.3

Prepare th
tolerance o
the definiti

Create a ho

/1EC 7811-2, ISO/IEC 7811-6 or ISO/IEC 7811-8.

Procedure

e card by encoding on Track 2 with a recording density of 8 ftpmm (200 ftpi), wit
f +10 %, at a recording current of [ ;. Use ISO/IEC 7811-2;-ISO/IEC 7811-6 or ISO/IE(

bn and permitted range of /,,;,, and ISO/IEC 10373-2 forthe‘method to measure I ;.

le in the card as shown in Figure 5.

Measure thie average signal amplitude U ;i in the read.area shown in Figure 5.

Resurface t
and turnta
finger cont
point befor

Mount the
card on thg
Place the a
above the c

Preset cou
during the

Remove the

NOTE
amplitude.

A

he abrasive wheels for 50 cycles before testing begins and after every 100 cycles. Cle3
ble using a dry soft cloth or soft brushcafter the abrasive wheels are resurfaced. A
hct with the cards and abrasion wheels: Complete the procedure for each card to tl
e recommencing it with another card,

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

specimen plate so that the abrasive wheels do not bounce when the procedure is i
brasive wheels (with thesadditional loads) on the card and the vacuum nozzle 6,4 m
ards.

nter to 50 and start‘the abraser and vacuum. Ensure that the abrasive wheels do
fest.

card and elean the magnetic stripe thoroughly, using a clean soft cloth, to remove de

completely debris-free stripe prevents damage to the magnetic head used to measur

Re-measurée-ave

cording to

h a relative
7811-8 for

n the cards
void direct
e stopping

ness as the
n progress.
m (0.25 in)

not bounce

bris.

b the signal

Repeat the sequence. Wheel resurfacing is required every 100 cycles, while U, measurements are made
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 millimetres

31,7 mm +0,5 mm

Key
1 readar
2  hole

3  abrasiv

5.2.4 Teg
Report the

NOTE e
abrasion chd

5.3 Adhg

5.3.1 Gel

The purpos
of an IC car

This test is

With certa

failure. The

(1.251in £0.02 in)
| ——————>
1
i . | . i
|
|
8,1 mm +0,5 mm | t 3
(0.32in £0.02 in) | 2
ol
_____________ C
\r/
\ | J +0,5 mm
* —’| I= 6,4 mm 0mm
42,9 mm +0,5 mm +0.02 in)
0.25in 0 in

Pa

e wheel path

treport

racteristics.

heral

(1.69 in £0.02 in)

Figure 5 — Magnetic stripe read area and hole location

number of abrasion cycles for each card tested.

raphical results (average signal amplitude Vs. abraser cycles) have been shown to be usefu

esion of ICM to card — Wrdpping test

destructivetand tested cards are not suitable for further use.

n ICC designs, this test can cause localized detachment of the adhesive near the
points of thie anfenna. If the ICM remains firmly attached in all four corners, then this should not
visual check shall be done at bending stage.

I in showing

e of this method isite establish that sufficient bond strength exists between the card gnd the ICM
d with contacts:

connection
be seen as a

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 millimetres

85,0 mm

Key
1
2

card frd
card ba

NOTE T

5.3.3

Insert the g

A
Y

D
nt side 3 jaw
Ck side 4 location 6f [EM
he rounded part of the apparatus is half a cylinder, nothalf a sphere

Figure 6 — Wrapping test apparatus with IC card inserted

Procedure

ard in the jaws, contact side up, the ICM being as close as possible to the jaw, but defin

radius of the testing device, when wrapped.

Wrap the ¢
wrapped p
fully relaxe

hrd 10 times as shown in‘Figure 7. The time for deforming the card from a fully relax
bsition shall be between-0,5 s and 2 s. The time for relaxing the card from a fully w
d position shall be between 0,5 s and 2 s.

itely on the

ed to a fully
rapped to a

© ISO/IEC 2024 - All rights reserved
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Key
1
2
3

location]
card frg

force

5.3.4 Tes

Report if there is detachment of the ICM from the card body.

5.4 Adhg¢

5.4.1 Gel

The area of]
area.

The adhesi
plastic and
related sub

This testis
the contact

The force is

of ICM
nt side

Figure 7 — Wrapping test apparatus with card being wrapped

t report

psion of ICM to card — Push test
heral
the ICM shall be the full visible area of the ICM, not just the metallized area, nor just t

ve between the ICM.and the card is a key factor of the ICC's durability and is desigy
other materials(card and ICM substrate). Many variables ranging from physical prope
strates, process-parameters to end use environment can affect the adhesion.

a destructive test with concentrated pressure on the exposed reverse side of the ICM,
5. The test'attempts to push the ICM out of the card.

applied directly to the centre of the reverse side of the ICM through an opening in th

he adhesive

ed to bond
brties of the

opposite to

e card. The

opening in

he cardis created cpnr‘ifir‘n”y forthis test

5.4.2 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

Key
1  force agplied to the centre of ICM 4 card
2 ICM adlesive 5 ICM
3  stamp With a diameter of 5 mm 6 opening with at least the size of the ICM
7 milled hole; minithum for hole diameter of the

Certain red
embedding]

stamp +1 mm
Figure 8 — ICM push test

ent ICM constructions have a very small IC and a very'small encapsulation around tk
such an ICM into the card, the resulting cavity t0 hold the IC is probably also very

1e IC. When
small and a

stamp diameter of 5 mm is perhaps too large, as it would.net fit into the part of the cavity holding the IC. In

such case,

5.4.3 Pro¢cedure

Deternjine the centre of the ICM(reverse side).

tamps with a smaller diameter are permitted:

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

apsulation of the IC and wire bonds (for wire bonded IC) or the backside of the IC its
nded IC) remain undamaged.“Use milling or cutting equipment as suitable for the sj
I construction while taking ¢are not to damage the adhesive between the ICM and th

the stamp until itis\Close above the rear centre of the ICM without touching the ICM
e stamp.

min.

e the/ downward movement of the stamp until one of the following occurs:

Ensure that
elf (for flip-
becific card
b card.

or the card

Start the force mgasurement and continue lowering the stamp onto the rear of the ICM with a speed of

ICM detaches at least partially Irom the card; or

— the ICM ruptures.

a) Remov|
the eng
chip bd
and IC])

b)

c¢) Lower
with th

d)

30 mmj,

e) Contin
— th

f)

g)

Record the maximum force measured.

the adhesive and record the observation.

Failure modes recommended to distinguish are:

ICM ruptured;

ICM detached from the adhesive;

© ISO/IEC 2024 - All rights reserved
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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 required

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 Testreport

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

5.5 Adhesion of ICM to card — Pull test

5.5.1 General

The purpoge of this test is to provide a means to determine the bond strength betweén,the card and ICM.
ICM-to-cardl adhesion is a function of the card material, ICM, adhesive employed and the assembly process.
5.5.2 Apparatus

5.5.2.1 Force measuring device, which displays maximum force achieved'and equipped with grip to affix
the test blogk.

5.5.2.2 Test block, a metal block with one end sized to fit onté_the ICM contact surface withput overlap

and as flat

ind smooth as the ICM. The block length is sufficientto facilitate the force measuring

5.5.2.3 Card restraint fixture (see Figure 9).

5.5.2.4 Suitable adhesive, for example cyanoacrylate or 2-component epoxy adhesive.

NOTE (0

arbon steel test blocks and Loctite 380adhesive have shown to produce sufficient bonding tqg

5.5.3 Pr

Place a dr
surface an

A clean IC
Allow adh
test result

Mount the

cedure

of adhesive on the surface of the ICM. Press the contact surface of the test block
apply approximately 2 N (0.4 1bf) force on the test block during the curing time of th

and test block suyface is needed to achieve the optimal bond between the ICM and
ive to cure before performing the force measurement. Care shall be taken not to in
by adhesiye:flowing into the gaps between the ICM and the card.

C card.with the test block attached in the card restraint fixture and affix the force

device to the test block. Pull the test block at a rate of 300 mm/min, until separation occurs (aft
force is achjieved).

grip.

the ICM.

on the ICM
b adhesive.

test block.
fluence the

measuring
er the peak

© ISO/IEC 2024 - All rights reserved
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Key
1  applied|force 5 ICM
2 testblofk affixed to ICM 6  ICM adhesive
3 adhesivie for pull test 7  card
4 restraint fixture 8  opening in ¥estraint fixture
Figure 9 — ICM pull testfixture
5.5.4 Testreport
Record the|peak (maximum) force achieved duringthe pull. Record whether the ICM was remov
or in part o if the test block released from the IGM.
5.6 Plasticised vinyl storage
5.6.1 General
The purpose of this method is. to evaluate the card’s resistance to the potentially damagin
plasticiserd. Plasticisers cap~migrate into the card from adjacent materials and can change
physical prpperties.
5.6.2 Apparatus
5.6.2.1 Tywo rigid inert sheets, having dimensions that exceed the maximum length and w
cards to belevaluated. Glass or chrome plated steel are acceptable materials.

ISO/IEC 24789-2:2024(en)

ed in whole

b effects of
the card's

ridth of the

5.6.2.2 Soft PVC foils, containing 20 % to 30 % DOTP plasticiser cut, at least, to cover the entire card

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.

© ISO/IEC 2024 - All rights reserved
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materials faster.

NOTE 2

when testing an ID-1 card.

5.6.2.4 Environmental chamber.

5.6.3 Procedure

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

This pressure would correlate to a combined mass for the weight and top rigid inert sheet of 1 169 +/- 65 g

The procedure requires a batch of five cards for evaluation. Add placeholder cards in case less than five
samples are available for the test.

Starting fr
shall be in
of DOTP sh

Use DOTP s

Cover the s
to tempera

Key
1  weight
card

3

Remove th
weight fron

DOTP foi

m the rigid Inert sneet, alternately place Sheets and cards to form a stack.
ontact with the surface of a DOTP sheet. DOTP sheets of about 450 um should beq/

bets giving the same thickness. q/Q

oV
AR

gl‘ ironmental g

heets only once.

tack with weight and place all elements as shown in Figure 10 in an

fure of 50 °C = 3 °C for 48 h unless otherwise specified. 2):
! &
N
4
2
- e\\\r\ 5
3 $\
R\4 4
xO
. c\}‘ 4  inertrigid sheet

5  stack of five cards and six plasticised DOT}

-

Q

Figure 10@ Cards stacked for loading into the environmental chamber

o

e stack @%the chamber and place in the test environment (4.1) and immediately
N th k. Allow the stack to cool for 2 h. Separate the plasticised vinyl sheets from f{

card sides
, or a stack

hamber set

foils

remove the
he cards.

WARNING

—\%’esults obtained with DOTP sheets may not be directly comparable to results obtained

with DOP sheets, 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 weight.

© ISO/IEC 2024 - All rights reserved
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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 Apparatus

5721 E

5722 T
surfaces of

NOTE S

also suitabld.

5.7.3 Pro¢cedure

Place the 3
according t

Following t
card.

5.7.4 Tes

Report any
5.8 Tem

5.8.1 Gel

The purpo
material in

hvironmental chamber, as specified in [EC 60068-2-78.

pst card holder, constructed in such a way that permits exposure of the€) humid
the card and is sufficient to support cards without restricting their movemegnt.

fainless steel welded wire cloth has shown to provide proper card support..Qther similar mat|

ample card on the test card holder in the environmental chamber at RH and a t
p the defined sequence of the test plan.

he exposure, return the sample card to the test ehyironment for 24 h * 4 h before ev:

treport

visual changes after exposure.
perature and exposure with humidity variation

heral

e of the test is to.saturate the card material at a fixed temperature with water 3
the following step. This procedure first swells and in the second step shrinks the mat

inducesas

gnificant highér stress compared to a standard RH test (5.7). The defined test param

Qir to both

erials can be

ime period

\luating the

nd dry the
erial which
bters (50 °C

+3°C/ 95 % RH £5% RH:followed by 50 °C +3°C/ 25 % RH +5% RH) ensure card materials are satyirated with

water and dried afterwards.

5.8.2 Apparatus

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

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 %.

© ISO/IEC 2024 - All rights reserved
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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

59 ID-1

visual changes after exposure.

card flexure

5.9.1 General

This test

ethod may be used for in-process card fabrication evaluations or material selection

5, when the

flexure chajracteristics of a card is desired to be tested and when a card type is suspected of being "brittle"

or has exps

NOTE T
thickness, p

59.2 Ap

59.21 F
method.

5.9.3
Conduct th

Set the app

rienced early field fractures.

he flexure characteristic of a card is a function of fabrication process ¢onditions, card materials, card

esence or absence of embossed characters, or presence or absence of surface applied feature
paratus

exure apparatus, described in ISO/IEC 10373-1 (dynamic bending stress) shall be u

Procedure

b test with separate samples front side up.@nd back side up.

hratus to flex the card in the orientation desired. Set the flexure frequency to 1,0 Hz.

in the flexure apparatus and begin flexing the\¢ard.

NOTE (0

Do not allo
being flexe
removed fr
of removal,

Once cards

Unless othg
least 13 mn

ard axes A and B are defined in the-dynamic bending stress procedure contained in ISO/IEC 1

W the card under evaluation to remain under mechanical stress for more than 5 mi

. The movable jaw shall"be positioned in the fully open position when stopped. Ca
bm the apparatus if flexing is stopped for more than 5 min. Flexing shall be restarted

begin to fracture, the fractures can progress rapidly.

rwise specified, the stopping point is reached when a combination of five fractures o1
h in lefigth is observed.

5.

sed for this

Mount card

0373-1.

n when not
ds shall be
within 24 h

fewer of at

The test m4

ybe’stopped after reaching the limit value specified by the base standard, or after 10

000 cycles

if the base 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
similar cuts may be used.

5.10.2.2 Alsoft brush.

5.10.2.3 Transparent pressure sensitive adhesive tape, 25 mm * 2 mm wide, with an adhesipn strength
of 9 N £ 2 N per 25 mm width when tested in accordance with [EC 60454-2.

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

Key
1  cuttingpdges 4  cutdirection
2 blade 5 cutting edges

3 guide efiges
NOTE Drayingnot to scale.

The guide edges+and the cutting edges shall have the same diameter.

When the cutting edge has worn to 0,1 mm it is necessary to regrind.

Figure 11 — Multiblade cutting tool

5.10.3 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.

© ISO/IEC 2024 - All rights reserved
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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.

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

Place the c¢ntre of the tape over the lattice in a direction parallel to one set of cuts as‘shown in Figure 12,
positioning the adhesive tape and, with a finger, smooth the tape into place over the drea of the 1qttice and at
least 20 mrh on each side.

Key

1  smoothed 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 ensure good eontact with the coating, rub the tape firmly with a fingertip. Uniform transparency and
darkened cplout under the tape is a useful indication of good contact.

Within 5 mimofapptying the tape, Temove the tape by grasping the freeendamd putting it off steadily in 0,5 s
to 1,0 satan angle which is as close as possible to 60° (see Figure 12). Retain the tape for reference purposes.

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)

The edges of the cuts are completely smooth. None of
the squares of the lattice is detached.

Detachment of small flakes of the coating at the inter-

sections of the cuts. A cross-cut area not significantly
greater than 5 94 is affected

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.

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

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

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

5.10.4 Testreport

Report gragle and test logation on the card for each test conducted.

5.11 Additional fest methods regarding mechanical strength

Additional [test'methods to assess the mechanical strength of cards with ICM and contactless integrated
circuit cards*are described in Annex A. The tests allow the user to define the mechanical performance of

cards. The ranking shall be done by the user.

© ISO/IEC 2024 - All rights reserved
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Annex A
(informative)

Additional tests

A.1 General

A.1.1 Overview

The test mgthods in this annex are a selection of defined procedures for additional testing of-sped
They are add-ons to the mandatory standard tests. The user can select one or more of thémto t
requirements.

A.1.2 Soifling test

Al121 G

The purpos
A1.22 A
Al1.2.21

A.1.2.2.2
with cover,

A.1.2.2.3
floor with 4

— weighi

double
removs

A1.2.2.4
in+0.0081i

A.1.2.2.5

pneral

pparatus
160 um or 180 um sieve.

Metal sieve (analytical sieve 63 pm, diameter 200 mm, height 50 mm), according to
or pan bottom (diameter 200 mm, height"'50 mm) with cover.

Vibrating device, containing a level sieve vibrating in a direction perpendicular t

g device having a precision of 0,05 g;

11 of the tape.

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

Soilinig'mixture ingredients, as follows:

n amplitude of 1,5 mm #* 0,2 mm (0.059 in * 0.008 in) at a frequency of 45 Hz to 60 Hz;

ial interest.
bst relevant

e of this test method is to evaluate the effect of simultaneous exposure to oils, dirt and abrasion.

[SO 3310-1

o the sieve

)

sided thin adhesive tape having an adhesive that does not contaminate the card syrface after

mm (0.275

80g=+

0,4°¢ peat, untreated, unfertilised;

20g=*

0,1 g quartz sand 40 - 100 mesh ASTM;

Merck no. 102186 or similar);

than the inner diameter of the sieve or pan.
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0,500 g = 0,025 g activated charcoal powder; (analysis grade activated charcoal at 100 mesh or lower, e.g.

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

200 um % 50 um thick PVC foil or other plastic film disk with an outer diameter 0 mm to 5 mm smaller
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Miscellaneous items:

any commercially available dishwashing detergent;

der;

removal of the tape;

NOTE

weighing device having a precision of 0,05 g.

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

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

Miinchen, Germany, email info@fogra.org. 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.

A123 P
Prepare thg
Grind reasd
Pass the gr
NOTE1 (

Dry the sie
0,5 percent

Mix thorou

80g+

20g+

0,50g

Add 9,00 g
49960 drofy

Store the p
default con

Using doub
wall, to the

Place the P)

Focedure

 soiling mixture as follows:

nably dry peat dust (sphagnum) in an impact mill or similar device for,/5tnin.
bund peat dust through the sieve (160 pm or 180 pm).

hoosing either of these sizes rather than the other will not affect therésults of the test.

ved peat dust in a ventilated oven at 100 °C or using a désiccant, until weight loss
over a 1 h period.

bhly with a blade agitator (paddle mixer)

0,4 g dried sieved untreated unfertilized peat dust,

0,1 g quartz sand 40 to 100 mesh ASTM, and

0,05 g activated charcoal powder, grade: for analysis, e.g. Merck no. 102186.

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

‘epared mixture in a non-plastic impermeable container. It is stable for a minimum of]
ditions).

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

VC foil into,the'sieve or pan bottom as shown in Figure A.1.

s less than

r. Fluka no.
S.

60 days (in

ieve or pan
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Figure A.1 — Cards and foil positioned in sieve b/‘\(b

V
Q/O

Add 270 g 4 10 g of glass pearls to the sieve or pan.

Distribute 1,5 g of soiling mixture in various spots in the sieve to keep ®oiling mixture from

one location, as shown in Figure A.2. \%

@.
Q~
%O

With its cove\' lace, secure the sieve to the vibrating device.

Figure A.2 — Pearls and soiling mixture added

lumping in

Set the amplitude to 1,5 mm and vibrate for 15 min.

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

© ISO/IEC 2024 - All rights reserved

21


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

ISO/IEC 24789-2:2024(en)

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 Cdl d otati\, bClldills Dtl ToS

A.1.3.1 Gpneral

The purpoge of this test is to determine the structural integrity of the card after theystatic ben

Hing stress.

This test method may be used for in-process card fabrication evaluations, material selection$ and when
a card typg is suspected of being “brittle” or has experienced early field fractures. Card fractyires after a

stress perigd can be influenced by the fabrication process conditions, the card materials, their

brientation,

card thickness, presence or absence of embossed characters and presence gr-absence of surface features.

A.1.3.2 Apparatus

A.1.3.2.1 |Card impact fixture, see Figure A.3.

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

Aﬁl
2
3
4
030 IIIIIT i G IIIIIT 5
(13 in £ 0.25 in) . 22,2 mm & 1 mm Qq’b‘
4 (0.875in £ 0.04 in) .(1/
64 bel,
g
2,54 mm * Ob%@n
(0.10in Q in)
Key O
1 guide sIaft g%@r jaw with bearing jaw weight (815 g 25 g)
2 stop collar for weight (sets drop height) 6 Q{ t card
3 impact peight (1350 g+ 50 g) f\ lower jaw (fixed)
4  40-50 durometer rubber pad (shore A) \"(\ rigid, heavy base
Length of upper and lower jaws shall be at least the cagx's greatest dimension.

K\
Figur€A.3 — Card impact fixture

Stress fixtyre shall be constructed@\}ause the card to be bent according to Figure A.4 and Figuile A.5.

Dimensions i millimetres

78,7 mm +0,79 mm
(3.1in £0.03 in)

>

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 during this test to prevent eye injury.

It is recommended to test a minimum of 25 cards to account for card to card variation, because

variations \

A13.4 T

Report the
side tested

vithin a card lot have been experienced with this test method.

st report

number of cards tested and number of cards fractured (or broken in pi€ces) after imp

A.1.4 Temperature and humidity dye migration

Al41 G

The purpos
card.

Elevated te
A142 A
A.1.4.21

A.1.4.2.2
insuchaw

A.1.4.2.3
surfaces of

Al14.24

A1.4.2.5

pneral

mperature / humidity can accelerate the dye migration.
pparatus
Laboratory oven, capable of maintaining 50 °C + 2 °C (122 °F * 4 °F).

Test container, sealable, eqliipped with a water reservoir above which test cards a
hy to ensure the cards arenot touching each other.

Test card holdersconstructed in such a way that permits exposure of the humid
the card.

Potassiumsulfate (K,S0,).

Spectrophotometer, with the following characteristics:

apertu

Fed'mm to 5.5 mm:

significant

act for each

e of this test is to determine the extent of dye migration (blurring) of printed inforgation on a

"e mounted

air to both

polariz

D50 lig

NOTE

white base absolute;

ed filter;

ht source;

2 degree standard observer angle.

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 yellow, magenta, cyan (YMC) ribbon (composite black).

Dimensions in millimetres

/

0,81 mm +0,08 mm
(0.032in £0.003 in)

Key
1  magenth panel 3 cyan panel
2 yellow panel 4 composite black panel

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

Prepare a $aturated water selution consisting of 12,0 g of K,S0, per 100 g distilled water (sgturation is
12,0 g per 100 cm3 at 25 °@).

Pour the s3gturated K,S0, solution into the bottom of the test container. The depth of the K,50, solution
should be af least 5amim (0.2 in) deep. Add an additional 6 g of K,SO, solid per 100 g of the saturatpd solution.
some solid [K,SOgwill be present in the bottom of the test container. This will ensure a saturated K,SO,
solution is present at the elevated test temperatures.

Measure arrd record tie reffectiom density of the biack; yettow, Tmagentaand cyam testareas using the
appropriate 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 Xenon arc light exposure

A.1.5.1 General

outdoor or

The purposg
indoor thrd
a) Thepr
will be
causes

b) The tes

sunligh

The filfers are introduced below. The test simulates exposure to outdoor or indoor conditions
ther the window glass filter is used. This test may not be suitable to accurately determine colour

on whe
fading;
fading

A152 A

A.1.5.2.1
xenon-arc |

A.1.5.2.2
with ISO 48

A.1.5.2.3
300 nm to
340 nm or

A.1.5.2.4
backing.

A153 P

Mount the

D
£00 nm, or a spectral irradiance in the band pass of 300 nm to 400 nm or a spectral i

aaofthictact coaunnecnic+a aualuata tbho cconntilbality oftha o d 0 ol
-0+t StesStSequeneeis+to-evartdate—tne-Suseeprshity-ortne-cara—+o-Suhrt

aht (aithar
SHeeener

ugh window glass) or indoor conditions depending on whether the window glass filte

pcedure can be used as a preconditioning step before, or as a test step in, a sequential
exposed to Xenon arc radiation to accelerate aging of the plastic materials: This agil
plastics to lose ductility and become more susceptible to mechanical faikires.

t can also be used as a means for determining discoloration of card, materials due t
t (daylight) in outdoor conditions or due to window glass filtered sunlight in indoor

methods like those defined in ISO 12040 can be better@uited to accurately deterr
raused by light exposure.

pparatus

Xenon arc test chamber, shall be in accordance with ISO 4892-1, ISO 4892-2 and shg
hmp with daylight (Method A) or window glass filters (Method B) in accordance with

Black-standard thermometer (BST) or a black panel thermometer (BPT), in
92-1 and ISO 4892-2.

evice, to determine the spectral irradiance and the radiant exposures in the bz

W spectral irradiance at 420 nm according to [SO 9370;

Specimen holders, according to ISO 4892-2:2013, 4.6 with a stainless steel or

rocedure

ards-in the test chamber with the card surface of interest exposed.

ris used.

test. Cards
hg typically

unfiltered
conditions.
depending

nine colour

11l include a
[SO 4892-2.

accordance

ind pass of
radiance at

aluminium

Close the chamber to prevent leakage. Expose the cards to the Xenon arc for 24 h unless specifie

otherwise,

under outdoor conditions (Test Cycle A according to Table A.1) or indoor conditions (Test Cycle B according
to Table A.2).

NOTE
results.

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

Ifused asa

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 instruments without chamber air temperature or RH control, these parameters are allowed to find their own level.

Table A.2 — Test Cycle B

Test Cycle B: Exposure using window glass filters according to ISO 4892-2

Irradiance
Broadband Narrowband Narrowband Wideband BlaCk Standard Chamber tem- R6131 ive humldl'
UV 300- 340 W 420 w 300 nm to temperature perature [°C] ty| (RH) %P
400 nm [W/ nm [W/ nm W/ 560 nm [w/ [°C]2
(m2-nm)] (m2-nm)]
m?] m?]
50+2 0,35+ 0,02 1,1 +£0,02 550 £ 55 50+3 35+3 B0 + 10

a  IfablacK

b Recomm
For instrumd

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

ended for chambers that control these parameters. If other values are\used, they shall be included in th
nts without chamber air temperature or RH control, these paraméters are allowed to find their own le

e test report.
vel.

A154 T

Unless speq

a) Describe the exposure test conducted in accordance with A.1.4 including the following:

A d

thd

ac

st report

ified otherwise by the base standard the testreport shall:

escription of the exposure device and radiation (light) source, including
the type of device and radiation (light) source,

a description of the filtersused,

was measured),and

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

type.ofiblack temperature sensor used;

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

source had

pbrhplete description of the method used (Test Cycle A or Test Cycle B);

description of any material used as backing for the test specimens;

b) record

a description of the radiometer used for measuring the radiant exposure, if used;

the date of the exposure test.

any colour change observations and method of evaluation;

visual;

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

— 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 mechanical stress model is shown in Figure A.7.

Y14 Lig Y2
15
R T e
3 712
T 9
Ve ’\J\J L/\/\/\/-:/?’
2 1
+1
t t I t t >
1 2 3 4 5 X
Key
X  loading|time in years 1 A1 constant failure rate / year in %
Y1 fieldlodqd 2 usage base load (roller test)
Y2 failure gate 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 ptress,simulates the mechanical base load stress that a contactless integrated cir¢uit card is
exposed tolin‘the field under standard conditions. Figure A.8 shows the principle of the apparatys.
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Key
1

The contac
to produce
followed b
ISO/IEC 10

The length
belt shall b
axis. Roller

Figure A.1(

transport direction

2 contactless card

I3 A-Q Daas oy | 11 s 'y
L\ lsul C .0 L 9 lll\'llllc ITULICIT LCOLCT

less integrated circuit card is fed through the bending machine with transportbglts, fi
a curvature of the width of the card (“Axis A flexure” direction as defined‘in 1SO/IE
/' producing a curvature of the height of the card (“Axis B flexure” dibection as
B73-1). The bending amplitude is defined by the position of two adjustahble’rollers.

of the transport belt is “Axis A flexure” 310 mm, “Axis B flexure* 295 mm. The dian
e 3 mm and the material shall be TPU %) Figure A.9 shows the £rarisport parallel to |
5 (R1, R2) are variable in Z-position to adjust the bending amplitude.

rstin order
C 10373-1),
defined in

neter of the
bngitudinal

shows the transport transverse to longitudinal axis. Rolets (R1, R2) are variable in Z-position
to adjust thfe bending amplitude.

4)

of users of this document and does not constitute an endorsement by ISO or IEC for this product.
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