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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of I1ISO or IEC
participafe In the development of Internafional” Standards through technical commitiees established by the
respectije organization to deal with particular fields of technical activity. ISO and IEC technical comrittees
collabordte in fields of mutual interest. Other international organizations, governmental and non-goyernmental, in
liaison wjth ISO and IEC, also take part in the work.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directivesy Part 3.
In the figld of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft Int¢rnational Standards adopted by the joint technical committee are circulated.te_national bodies for yoting.
Publicatipn as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention| is drawn to the possibility that some of the elements of this part of ISO/IEC 15457 may be the suhject of
patent rights. ISO and IEC shall not be held responsible for identifying any or-all such patent rights.

Internatignal Standard ISO/IEC 15457-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, Subcommittee SC 17, Identification cards and related devices.

ISO/IEC |15457 consists of the following parts, under the general title Identification cards — Thin flexible cards:
— Parf 1: Physical characteristics

— Par{ 2: Magnetic recording techniques
— Par{ 3: Test methods

Annexes| A and B form a normative part of this part of ISO/IEC 15457.

iv © ISO/IEC 2001 — All rights reserved
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Identification cards — Thin flexible cards —

Part 2:
Magnetic recording techniques
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exible cards, the subject of this International Standard, are used to automate the controls forvaccess
ices such as mass transit, highway toll systems, car parks, vouchers, stored value, etc.

bse applications, data can be written and/or read by machines using various recerding techniqueg
btic stripe, optical character recognition (OCR), bar code, etc.

art of ISO/IEC 15457 specifies the magnetic stripe and encoding characteristics of thin flexible car
in the card life cycle:

the point of loading into the card issuing equipment;
the point of issue to the public.

hce concerning the storage and usage of finished cards (including magnetic stripe cards) unde
hmental conditions is given in ISO/IEC 15457-1.

'mative references

llowing normative documents contain provisions which, through reference in this text, constitute pro
brt of ISO/IEC 15457. For dated references, subsequent amendments to, or revisions of, any

gate the possibility of applying the“most recent editions of the normative documents indicated bé

undated references, the latest edition, of the normative document referred to applies. Members of 1SO

mainta

ISO 4

ISO 4

ISO/IH

ISO/IH

lin registers of currently valid“International Standards.

P87-1, Surface roughness'— Terminology — Part 1: Surface and its parameters

P87-2, Surface roughness — Terminology — Part 2: Measurement of surface roughness parameters
C 7811-2, Identification cards — Recording techniqgue — Part 2: Magnetic stripe — Low coercivity

C 7811:6; Identification cards — Recording technique — Part 6: Magnetic stripe — High coercivity

to goods

such as

s at two

r various

isions of
of these

htions do not apply. However, parties:to agreements based on this part of ISO/IEC 15457 are encoyraged to

low. For
and IEC

ISO/IH

C-15457-1, Identification cards — Thin flexible cards — Part 1: Physical characteristics

ISO/IEC 15457-3, Identification cards — Thin flexible cards — Part 3: Test methods

IEC 60050-221, International Electrotechnical Vocabulary — Chapter 221: Magnetic materials and components

3 Terms and definitions

For the purposes of this part of ISO/IEC 15457, the terms and definitions given in ISO/IEC 15457-1 and the

followi

ng apply.
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3.1
track

area of stripe surface occupied by the data encoded by a single channel of the magnetic recording write/read

interface

3.2

central stripe

stripe ce

3.3
lateral s

ntred on the widthwise axis of the card

ripe

any widthwise stripe which is not centred on the widthwise axis of the card

34
re-usabl

e card

durable ¢ard able to be recovered from the field (generally by automatic equipment operation))and re-issued

35
unused,

card pos

personal

unencoded card

zation or testing operation and that has been stored in a clean environment with no more than 4

exposurg to daylight at temperatures between 5°C and 30 °C and humijdjty between 10 % and 90 %

experien

3.6
unused
card acc

cing thermal shock

bncoded card
brding to 3.11 that has only been encoded with all the data required for its intended purpose (e.g. mg

encoding, printing etc.)?!

3.7

returned card

card acc
usable c

3.8
Ra: RZ

prding to 3.12 after it has been issued to‘the card holder and returned for the purpose of testing (g
ard returned for possible re-issue)?

measuregs of surface irregularity [seelSO 4287]

3.9
maximu

Hmax

m field

maximum absolute magnetic field strength applied as described by the test method [ISO/IEC 7811-6]

3.10

coercivi
HcM =H
continuo

y
J

sessing all the components required for its intended purpose that-‘has not been subjected fo any

B hour
vithout

gnetic

.g. re-

1 L. (] o £ Lal | - ) (| ) s s - £ -
Usty dppnicu  Thayiictt Tieta Wit TeUulLes  UIc Traylicusaturt U - ZeTU 1TUNT  a Previvus 1A

imum

magnetisation state in the opposite direction, the quantity of interest being that which is measured parallel to the
longitudinal axis of the stripe [ISO/IEC 7811-6]

1 The definitions used in ISO/IEC 7811 refer to embossing and electronic encoding which are not defined in ISO/IEC 15457.
However, printing on issue (as opposed to pre-printing) frequently accompanies magnetic encoding in applications of thin
flexible cards.

2 |n certain applications of thin flexible cards, the purpose of testing returned cards is to establish their suitability to be re-issued
for re-use. Such testing is generally done automatically by bulk sorter/encoder equipment.
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3.11
longitudinal squareness

SQ = Mr/M at (Hmax)
ratio of the value of magnetisation (M) at zero magnetic field (H=0) after the application and removal of the

maximum field (Hmax) to the magnetisation (M) at the maximum field applied (Hnax) measured along the
longitudinal axis of the stripe [ISO/IEC 7811-6]

3.12

switclingfretdbyderivative
SFp
the wiglth at half height of the differentiated static magnetisation curve M(H) divided by the coercivityfrom the same
curve [ISO/IEC 7811-6]

3.13
switching field by slope
SFg
(H2/-'H1/)/ H'cm, where M(-/Hy/) = 0,5M; and M(-/H2/) = -0,5 M. the difference detween the field valugs at the
intercept of the static magnetisation M (H) loop with M (H) = 0,5 M; and M (H)=\-0,5 M, divided by the ¢oercivity
[ISO/IEC 7811-6]

3.14
recordling technique
technifjue, such as magnetic or optical encoding etc., used to store_data on the card

3.15
nominal bit density
Dr
encodjng density specified for a track

3.16
maximum test current

Imax
upper |of two test write currents used for testing TFC magnetic stripes

3.17
maximum test density
Dmax
upper |of two test recording-densities used for testing TFC magnetic stripes

3.18
minimum test currenht

Imin
lower pf the twe'test write currents used for testing TFC magnetic stripes

3.19
minimum’test density

Dmin
lower of two test recording densities used for testing TFC magnetic stripes

3.20

individual signal amplitude

Ui

base to peak amplitude of a single readback signal pulse

© ISO/IEC 2001 — All rights reserved 3
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3.21
average
Una

The arithmetic mean of the absolute values of the individual signal amplitudes found in a readback waveform:

signal amplitude

n
ZUik

U, =X (where nis the number of individual signal amplitudes)
n

3.22
modulat]
m

range of

m = Jimi

4

where U

on

variation of a readback signal defined by:

1x_Uimin
b
_XUA

is the individual readback signal amplitude and U, is the average readbagck¢signal amplitude recor

Dmax andl Imax.

4 Gend

ral characteristics

4.1 Intr¢duction

Three ca

Commor
specified

In this pg
separate
encoding

All claus
taken. C

matter o
demonst

4.2 Req
4.2.1 Ge

Thin flex
are to be

rd sizes, TFC.0, TFC.1 and TFC.5, are defined in ISO/IEC)15457-1.

physical characteristics and the geometrical and\topographical characteristics of each card si
in ISO/IEC 15457-1.

rt of ISO/IEC 15457, the magnetic stripe and track characteristics specific to each size of card are g
characteristics are given in the annexes.

bs in all parts of ISO/IEC 15457-apply to finished cards or to the reels/packs from which such car
brtain clauses however, such«as durability, concern the characteristics of the card throughout its lifg
f convenience and practicality, certain tests can be carried out on unfinished cards where it g
ated that no significant chahge in that property can arise during subsequent processing.
uirements common to all formats

neral requirements

ble cardssmay be finished in a variety of ways, according to the requirements of the system in whig
used;This part of the standard deals with those which are equipped with a magnetic stripe.

ded at

re are

ven in

clauses. Common characteristics are specified in clause 4. Specifications for the permitted magnetic and

s are
.As a
an be

h they

Stripes niay-be magnetically encoded, in accordance with this part of ISO/IEC 15457,

The addition of a magnetic stripe and the encoding of that stripe shall not affect the continued conformance of the
finished cards to the other applicable parts of ISO/IEC 15457.

Magnetic stripes, however presented, shall be free from defects which could interfere with usage, such as joins,
discontinuities, loose particles, embedded debris, creases, indentations and high spots. They shall not adhere to,
or leave an impression on, the adjacent cards in a reel or pack.
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4.2.2 Reference edges

Once identified in accordance with the criteria defined in clause 5 of ISO/IEC 15457-1, the same front and
reference edges shall be used exclusively and consistently in applying all relevant parts of ISO/IEC 15457,
including this.

NOTE 1 In the case of a central stripe, this constraint results in a unique relationship between reference edges and the
beginning of the encoded message.

NOTER For example, in the case of a lateral stripe, this constraint results in the unique relationship between reference edges
and strjpe shown in Figure 1.

v

Back

Referehce edges are indicated by the black triangles.

Figure 1 — Reference edges for Jateral stripe
4.3 Epvironmental conditions

4.3.1 Testing environment

The epvironmental conditions under which the charaeteristics specified in this part of ISO/IEC 15457 are to be
measyred are specified in ISO/IEC 15457-3.

4.3.2 $torage environment and packaging

Magnetic stripes shall continue to comply)with the requirements of this standard after storage under the storage
environment and packaging conditions 'specified in ISO/IEC 15457-1.

4.3.3 Usage environment

Magngtic stripes shall remain structurally reliable and usable within the usage environment spdcified in
ISO/IHC 15457-1.

5 Magnetic stripe characteristics
5.1 Stripe surface

5.1.1 Pretrusion

In order to accommodate manufacturing processes which apply the magnetic stripe as tape, this standard defines
two classes of protrusion, as follows:

Class 1: The maximum protrusion of the magnetic stripe surface above the surface of the base material shall not be
less than 0 um and shall not be greater than 12 um.

Class 2: The maximum protrusion of the magnetic stripe surface above the surface of the base material shall not be
less than 0 um and shall not be greater than 25 um.

Class 2 protrusion is permitted on TFC.1 cards with paper or composite substrates only.

© ISO/IEC 2001 — All rights reserved 5
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5.1.2 Profile deviation

The straight line deviation of the profile across stripes greater than 3 mm shall be less than 8 um.

5.1.3 Roughness

The roughness of the magnetic stripe surface, measured along lines parallel to the height and width dimensions,

shall be i

n accordance with Table 1.

5.1.4 Strf

The max
when thq
perpendi
exceed 8§

5.1.5 Str]

The curl
of the m

Figure 2).

Table 1 — Stripe roughness

Dimensions in micrometres

Encoding density R(max) R,(max)
< 3 bits/mm <16 <10
> 3 bits/mm <14 <8

pe area warpage
imum deformation of the card material due to the application of the ‘magnetic stripe shall be suc
card is laid on its back on a flat surface and a force of 2,2 N is applied uniformly on its front, the ma

Cular distance which can be measured from any point on the aiagnetic stripe to the flat surface do
0 pm.

pe area curl

of a single card shall not exceed 1 mm when a-force of 4.9 N is applied to an area between the lowe]
agnetic stripe and the lower edge of theceard when the card is laid on its front on a flat surfac

lower edge of magnetic stripe—>|

weight

— v

card under test/ curl

Figure 2 — Curl of the stripe area

h that,
Kimum
es not

I edge
b (see

5.2 Stri

pe_adherence

The mag

netic stripe shall remain firmly fixed to the card material during the lifetime of the card.

It shall not be possible to remove the magnetic stripe without stripping off part of the card material.

Adhesion of the magnetic stripe material to the card surface shall be such that, regardless of the means employed
to detach it, the stripe cannot be removed intact.

Furthermore, the removal of any portion of the magnetic stripe shall result in visually detectable damage to the card

surface.

© ISO/IEC 2001 — All rights reserved
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5.3 Stripe life
5.3.1 Stripe wear

After being subjected to the appropriate wear test, the worn portion of the magnetic stripe shall remain in
compliance with the performance characteristics given in A.1 for returned cards.

5.3.2 Other requirements

All magnetic stripes, shall resist deterioration from exposure to light and other environmental factors enceuntered in
normgl use.

Wherg abnormally demanding conditions of use are likely to affect life expectancy, these shall be tgken into
accoupt when selecting suitable materials and methods of manufacture.

5.4 Mlagnetic characteristics

5.4.1 Classification of magnetic characteristics

Magnétic characteristics are grouped into three classes, specified in Annex A(
Classgs L and H may be used for any TFC format.

Class|S may be used only in existing applications that use the TFC 0D format.
5.5 Miagnetic stripe zone reservation

The magnetic stripe area shall extend over the full width,ofsthe back of the card.

The Idcation and size of the magnetic stripe results\directly from the tracks to be used (track heights and Jocations
are dgfined in the following clauses).

Except if stated otherwise for a specific card-format and track location, the stripe height shall cover an arpa which
includes all the tracks used and extends.beyond their top and bottom boundaries by at least 0,8 mm, as ghown in
Figurg 3.
©
b

>
>

First track

Stripe height

Ql Last track

<
<

a=>0,8mm;b=>0,4mm

Figure 3 — Minimum stripe area

© ISO/IEC 2001 — All rights reserved 7
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6 TFC.0 data recording

6.1 Magnetic track characteristics
6.1.1 Number of tracks

TFC.0 cards shall have a single central track.

6.1.2 Positionoftrack

The position of the stripe shall be as shown in Figure 4. The track shall occupy the full height of the strige;

NOTE Ip practice, the height of the written track (i.e. the height of the write head track) is greater than the height of the stripe
upon whigh it is written. Consequently, the track height is determined by the stripe height.

h 4 _

back < 9 b

N
¥

For type |A stripes a = 14,20 minimum / 14,30maximum; b = 15,80 minimum / 15,90 maximum.
For type |B stripes a = 12,60 minimum /2,90 maximum; b = 17,60 minimum / 17,90 maximum.

Figure 4 — TFC.0 track position

6.2 Encpding characteristics
6.2.1 Entoded data

The central iracek is designated for read and write functions.

6.2.2 Encodimgmretitodamd it dernsity

TFC.0 cards shall be encoded at a bit density of either 1,35 or 3 bits/mm, using either the F/2F or split phase
encoding method (see Annex B).

6.2.3 Encoding zone
Stripe areas within 1,5 mm of either edge of the card are not included in the encoding zone and may be filled with

zeroes. Within the remaining zone, the message shall be encoded with its start nearest the reference edge of the
card.

8 © ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=30354e5a10d445489c8f431a7461454a

ISO/IEC 15457-2:2001(E)

The encoding zone shall allow the recording of:
— atleast 8 leading and trailing zero bits for synchronization purposes;

— application data.

7 TFC.1 data recording

7.1 Magnretictrackcharacteristics
7.1.1 Number of tracks

TFC.]j cards shall be encoded with either a single track, centrally or laterally placed, or up to four lateral trgcks.
7.1.2 Position of central track

The pgsition of the single central track shall be as shown in Figure 5.

/Top reference edge l l l

Encoded track

.
T 1T

\( J
Term Central Track
a 25,59 mm maximum
b 28,39 mm minimum
c 26,99 mm nominal

Figure 5 — Position for TEC.1 central track

7.1.3 Position of multiple tracks

The position of multiple lateral tracks shall be as shown in Figure 6.

© ISO/IEC 2001 — All rights reserved 9
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7.1.4 Po

A single

7.2 TFGQ

The strip

been iss
required

Consequ

possible

10

Encoded track /Top reference edge l l l
l 4 T\
i I a
\. iy
Term Track 1 Track 2 Track 3 Track 4
a 8,33 minimum 11,63 minimum 15,82 minimum
5,79 maximum 9,09 maximum 12,65 maximum 16,21 maximum
b 8,33 minimum 11,63 minimum 15,19'minimum 18,75 minimum
9,09 maximum 12,65 maximum 15,82 maximum 19,51 maximum
c 7,06 nominal 10,36 nominal 13,92 nominal 17,48 nominal

Figure 6 — Positions of multiple TFC.1 lateral tracks

Sition of single lateral track

.1-specific stripe requirements

ateral track shall be placed as shown for any of the three tracks shown in Figure 6.

e zone reservation shall not be violated by printing or any other machine process after the TFC ca
ed to the public. The’area occupied by unused tracks may, however, be preprinted or printed on i

rd has
ssue if

ent upon.the-stripe zone definition (see 6.3), the minimum stripe zone capable of accommodatng all
tracks on'the same card is as shown in Figure 7.
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‘ \ 4

a back of the card

¢ tracks 1 to 4

:2001(E)

a=>5,

NOTE
betwedq
stripe.

7.3 E

7.3.11

central track ( 6,8 mm stripe)

<4

B9 mm; b =19,68 mm; ¢ = 23,59 mm; d = 30,59 mm

The largest minimum stripe zone reservation, making full provision for future track positions (such as track
n the top reference edge and the lateral track 1), extends from the top edge down\te-the lower boundary of {

Figure 7 — TFC.1 stripe zone reservation
ncoding characteristics

Fncoded data

The céntral track and all lateral tracks are designated for rea@ and write functions.

7.3.21

Tracky
or 8,3

7.3.31
Stripe
zeroeq
card.

The e

— al

— 4

Fncoding method and encoding density

on TFC.1 cards shall be encoded using.the F/2F encoding method (see Annex B), at 3 bits/mm, €
bits/mm. It is permitted to use different.densities for different tracks on the same card.

Fncoding zone

. Within the remaining zohe; the message shall be encoded with its start nearest the reference ed

hcoding zone shallallow the recording of:
least 10 leading and trailing zero bits for synchronization purposes;

bplication-data.

0 located
he central

bits/mm

areas within 2,9 mm of eitheredge of the card are not included in the encoding zone and may be filled with

pe of the

Optior

ally, the portion of the track designated as the maximum usable bits zone may be divided into

multiple

indep

ndent encoding zones called "DIOCKS™. VWhere such independent DIOCKS are written within this al

shall have its own leading and trailing zeroes.

ea, each

NOTE The encoding of independent blocks may cause spurious readback signals to be written in the gap between the blocks.
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8 TFC.5 data recording

8.1 Magnetic track characteristics

8.1.1 Nu

mber of tracks

TFC.5 cards shall have up to four lateral tracks.

8.1.2 Po
The posi
8.2 TFC

When all

a=5,39

8.3 Enc
8.3.1En
All four t
8.3.2 En

Tracks o
or 8,3 bit

8.3.3 En

sition of tracks

ions of the tracks shall be as shown in Figure 6.
.5-specific stripe requirements

four tracks are used, the position of the magnetic stripe shall be as shown in Figure 8:

‘ \ 4

a back of the card
7'y Q U
QO
tracks 1 LQQ
>
\ 4 sl\®

mm; b = 19,68 mm

Figure 8 — Stripeposition and height for four tracks
pding characteristics

coded data

acks are designated for'yead and write functions.

coding method-and encoding density

h TFC.5 cards shall be encoded using the F/2F encoding method (see Annex B), at 3 bits/mm, 6 b
s5/mm. Itjs permitted to use different densities for different tracks on the same card.

coding zones

ts/mm

Stripe areas within 2,9 mm of either edge of the card, or within 1,5 mm of perforation lines A and C, are not
included in the encoding zones and may be filled with zeroes. Within the two remaining zones, corresponding to
part 1 and part 2 of the card (see clause 7 of ISO/IEC 15457-1), the message shall be encoded with its start

nearest t

The cont

he reference edge of the card.

ent of each encoding zone shall be:

— part 1. The application data shall be preceded and followed by at least 21 zero bits for synchronization
purposes;

12
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— part 2: The application data shall be preceded and followed by at least 21 zero bits for synchronization
purposes.

Where a stub exists it shall be filled with zero bits or direct current erased.

Optionally, the portions of the track designated as the maximum usable bits zone may be divided into multiple
independent encoding zones called "blocks". Where such independent blocks are written within this area, each
shall have its own leading and trailing zeroes.

NOTE The encoding of independent blocks may cause spurious readback signals to be written in the gap kefween the
blocks

© ISO/IEC 2001 — All rights reserved 13
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Annex A
(normative)
Magnetics classes

This annex specifies the magnetic characteristics of magnetic stripes which are designated, in the ISO/IEC 15457

be as

classificationscheme _as classes S_|_and H

Class S Is defined purely in support of existing applications and should not be used for new applications:

A.1 Signal amplitude requirements

A.1.1 New, unused unencoded cards

The reqgdirements for signal amplitude characteristics of new, unused, unencoded ,/magnetic stripes shall

shown i Table A.1.

Table A.1 — Signal and noise requirements
Symbol® | Test density® Test current® Class S Class L Class H
UA]_ Dmin Imin 0,4 UR < UAl 0,8 UR < UA]_ 0,8 UR < UAl
Ua; £ 0,65 Ua: £1,3 Ug Uar £1,2 Ug

Uiy Dmin Imin U1 <047,Ug U1 <1,36 Ug Ui1 £1,26 Ug
Unz Dmin Imax 0,4 Ur < Up, 0,8 Ug < Up, 0,8 Ugr < Up,
UAS Dmax Imax 0,7 UAZ < UA3 0,7 UA2 < UA3 0,7 UAZ < UA3
Ui Dimax Imax 0,33 Ur < Uj, 0,65 Ug < Uj, 0,65 Ur < Uj,
m@ Drnax Imax <0,15 <0,15 <0,15
UA4 0 (dC) Imin Upa < 0,02 Ur Ups < 0,03 Ur Ups < 0,03 Ur
Ui4 0 (dC) Imin Uy < 0,03 Ur Uiy < 0,05 Ur Uy < 0,05 Ur
Ups 0 (dc) lq not specified not specified 0,8 Ug < Ups
Uis 0 (dc) lg not specified not specified 0,7 Ug < U;s
Uas 3 (75) Imax not specified not specified not specified
U 3.(75) Imax not specified not specified Uig < 0,05 Upg

The slopg of the'saturation curve shall not be positive between I, and I,.....

(1) The rpeasured guantities represented by U symbols are defined in clause 3 but this should be read in conjunction v

test methods (see ISO/IEC 15457-3) for a complete understanding.
(2) These quantities are defined in the test methods (see ISO/IEC 15457-3).

(3) This requirement may be applied if required by the application. It is additional to those which correspond to the
requirements for ID-1 cards (see ISO/IEC 7811-2 and ISO/IEC 7811-6).

14
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A.1.2 Unused, encoded cards

0,64 Ur <Uj<1,36 Ur

ISO/IEC 15457-2:2001(E)

NOTE This criterion may also be applied to re-usable cards on the point of re-issue following "refreshment” of their encoding.

A.1.3 Returned cards

0,52 4

NOTE
specifi
recordi

A.2 §

If the
Table

NOTE
of meg
defineq

e Yal
=< T,O00UR

Table A.2 — Static magnetic characteristi¢s

tatic magnetic characteristics

The requirements above specify the interchange signal amplitude limits for each of the encoded tracK locati
ed bit densities. Signal amplitude requirements specified in Table A.1 reflect the magnetic media limitsat the
hg frequency and recording test currents.

application demands specification of static characteristics of magnetic stripés, they shall be as
A.2 or, for more demanding applications, as shown in Annex D of ISO/IEC 7811-6.

Quantity Class S Class L Class H
Coercivity Hem | 19-22,5 22,532 200 - 335
KA/m

Squareness SQ >0,7 >0,7 >0,8
Switching Field SFp <0,7 <0,7 <0,7
Switching Field SFs not specified not specified <05

These quantities are open to different interpretations and will also vary in value under different conditions a
surement. To establish compliance with (this standard, only the exact interpretations and conditions of me
in ISO/IEC 15457-3 shall be used.

bns at the
specified

shown in

d method
surement
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