INTERNATIONAL
STANDARD

ISO/IEC
/811-2

Third edition
2001-02-01

Identification cards — Recording
technique —

Part 2:
Magnetic stripe — Low coercivity

Cartes d'identification — Teehnique d'enregistrement —

Partie 2: Raie magnétique — Faible coercitivité

Reference number

ISO/IEC 7811-2:2001(E)

© ISO/IEC 2001


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

ISO/IEC 7811-2:2001(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2001

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

ISO/IEC 7811-2: 2001(E)

Contents

ST ol o] o TP OO PP TP PP PPPRPPR 1
A OleT ] o] 4 1 F=1 0 [o] =SSP PPPRPR PRI 1
3NOIMPALIVE FEFEIEINCES ......vieiviieeiieeeceeeet ettt ettt ettt ettt et e st ese s esessessssessssensesessesesesessesessesesdue foeresrennass 1
4 Tern|s and defiNitioNS ......cceiiiiiiie e e E e e 2
5 Phydical characteristics of the identification card ............cccoociiiniiniiicnen e 3
5.1 ManetiC Stripe ar€a WarPagE ........uuuuuuuurururmrnrniinneiinnnssssssssssssesssesesasesessssssssssssessiaheeronseesnininsnsnsnsesssoerenennnnnns 3
5.2 SUITACE diSTOITIONS ...eiiiiiiiiiiiiiiii et s Eagn e e st e e s s e e s seneee s e 3
6 Phydical characteristics of the magnetic Stripe .........vvvveiviiiiiiiiiiiiiiiie e veeeeeveeeeeveeeeeeeneneeee e fe 4
6.1 Helght and surface profile of the magnetic stripe area.........cccccop . S e 4
6.1.1 Jurface profile of the magnetic Stripe ar@a...........ueuvveveeeceee Y s fer 5
6.1.2 Height of the magnetic Stripe ar€a.........occeveviieeieinee e SO e fe 6
6.2 SUITACE FOUGNNESS ...ooiiiiiiiiieiiiiiiiiieieieieieieiiieeeeeeeeeeeeene s eeeeeeeeesessebeeses s easstssnessnsnsssnsnsnsnsnnssnsnsnsnsnsnsnnnnnnnsfonnnnnnnnnnns 7
6.3 AdNESION Of STIHPE 1O CArd ...uvviiiiiiiiie e AT ettt e e snneee e fee e 7
6.4 Welar of magnetic stripe from read/writ€ N€ad..............oovvvriiiiiiiiiiiiiiiineeee e fer 7
6.5 Re$IStaNCe t0 ChEMICAIS ..oeeeeee et e e s snnnee e fee e 7
7 Perfgrmance characteristics fordhe magnetic material.........ccccovvvvvvvviiiiiiiiiiiiiiiiiiiieieeieieeeeeeeeee fo, 7
A R CT=T (1= - | PSSP UPP P PPURTRPUPRPRRRPUPPIY PP 7
7.2 Testing and operating @NVIFONMENT ...t aeeeeesrsreesrrrnreenrnnnnnnnnnnnnnnnrsssrnssrnsfonnnnnnninnn 7
7.3 Signal amplitude.requirements for magnetic Mmedia ........cccccvveiiiiiiiiiiii e fe 7
B ENCAAING tEERNIGUE .. .. e e e e s e e e e e e e s e et b e e e e e e e e e sstaneeeeeeesnnnnnnnenees Jeniniines 9
9 ENncdding, Specification, GENETaAl.........ccoi it e e fre e 10
9.1 ANGIE OF TECOTAING oo 10
L B2 Lo T q T o = U o T A L= 0 R 1 O PP TP PTPPR 11
9.3 Signal amplitude requirements for tracks 1, 2 @nd 3 .........eeiiiiiiee e 11
oI =T R oToT o] Lo [UT = Lo EO SO PP PTPTPPR 11
L TSR T = Tox o I e 1 (=Yoo Y e Lo o 11
9.6 Leading and trailiNg ZEIOES .....ccoi ittt ettt oo et et e e e et bt e e e e b b e s b e e e e b e e e e nbe e e e anes 11
10 ENcoding SPECIfICAtIONS ...cccc e 12

© ISO/IEC 2001 — All rights reserved iii


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

ISO/IEC 7811-2: 2001(E)

O N o] g =T oYU g L= o 4= Tod Qi = Tt SRR 12
10.1.1 Average bit ENSILY ..o, 12
10.1.2 FIuX transition SPACING VAITALION .......ccoiiiiiie ittt e e et e e s abe e e e et e e e e e nbe e e e eeees 12
O R N oo Yo [=Te ol g T = Loy =] o] = PP PP RPP PRSP 13
10.1.4 Maximum number of characters fOr ID-1 tyPe Card .........ooeiiiiiiiiiiiiie e 14
10.2 NumetietracksFrack 22— e 15
10.2.1 AVIErage bit dENSITY .oooiveiiiiiiiie et e e e s snbe e e e e nree e s e nnnee e s ache T ee e de e 15
10.2.2 FIgX transition SPacing VariatioN.............ueeererireriiisiesssssssssssssesesn s e s e s e sn s e e e e s e neeeaeeeeeeesesnessn ifennnnnnnnnnsoeeeens 15
10.2.3 Cded CharaCter S ......coiuiiiiiiiiieeiiiee ettt e s siree e s senee e s gfh ek e e neee e e Je 15
10.2.4 Mg@ximum number of characters for ID-1 type card........ccccceeeeeviiiiiiiiiiiiiiieee e o e o, 16
O R N[0T L=l Ao (= o S = (o] G i N SRR 16
10.3.1 Avferage bit denSity ....ccoooeeiiii i 16
10.3.2 FIgx transition Spacing Variation............ceeeiiiieeiiniiee e it e e seree e s nenes deei 16
10.3.3 Cded CRArACTEI S ....ociiiiiiiiiiiiiee ettt g e e e et e s st e e s et e e s e nnre e e s enre e e e e nnneeeennenes deanins 16
10.3.4 Mg@ximum number of characters for ID-1 type Card i e 17
i e S fo T g 1 11 (=Tt {0 o O . PP PP URP T PUPRPPPUPPPRPUPRPPPY P 17
N - 1) | o S PP PP PUPRPOUPPPTUUPRPOY 17
11.2 Longitudinal redundancCy CheCK (LR ) s s s e e e e e e e e e e e e e e e e e e e e e e e enanananenee s oe e 17
12 Location of eNCOded traCKS ... S it e e s e s nbee e e nnnes deais 18
Annex A (informative) Read Compatibility of magnetic stripes (ISO/IEC 7811-2 and ISO/IEC 7811-6)......}....... 19
Annex B [(normative) Signal amplitude MeasuremMeNnts ...........ccccvviiiiieeiiiiiiiie e sirrree e e e free 20
Annex C((informative) Magnetic Stripe abrasiVity ..ot e 21

iv © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

ISO/IEC 7811-2:

Foreword

2001(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
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INTERNATIONAL STANDARD ISO/IEC 7811-2:2001(E)

Identification cards — Recording technique —

Part 2:
Magnetic stripe — Low coercivity

1 Scope

This part of ISO/IEC 7811 is one of a series of standards describing the characteristics for jdentificationy cards as
defined in the definitions clause and the use of such cards for international interchange.

This part of ISO/IEC 7811 specifies requirements for a low coercivity magnetic stripe ‘(including any [protective
overlay)) on an identification card, the encoding technique and coded character sets{ It takes into considergtion both
human|and machine aspects and states minimum requirements.

Coerciyity influences many of the quantities specified in this part of ISONEC 7811 but is not itself [specified.
Exposyre of the card to a magnetic field is likely to destroy the recorded data:

It is th¢ purpose of this series of standards to provide criteria to which cards shall perform. No consideration is
given jithin these standards to the amount of use, if any, experienced by the card prior to test. Failure tp conform
to spedified criteria should be negotiated between the involved parties.

ISO/IEC 10373-2 specifies the test procedures used to cheCk cards against the parameters specified in this part of
ISO/IEC 7811.

NOTE Numeric values in the S| and/or Imperial measurement system in this part of ISO/IEC 7811 may have beg¢n rounded
off and therefore are consistent with, but not exactly equal to, each other. Either system may be used, but the two |should not
be intermixed or reconverted. The original design was*made using the Imperial measurement system.

2 Copformance

A prergquisite for conformance with“this part of ISO/IEC 7811 is conformance with ISO/IEC 7810. An idgntification
card ig in conformance with/this part of ISO/IEC 7811 if it meets all mandatory requirements specifi¢d herein.
Defaulf values apply if no others are specified.

3 Nofrmative references

The following fiormative documents contain provisions which, through reference in this text, constitute prqvisions of
this pgart of I\SO/IEC 7811. For dated references, subsequent amendments to, or revisions of, any| of these

publicgtions do not apply. However, parties to agreements based on this part of ISO/IEC 7811 are encduraged to
investi&@mmﬁﬁwmm 1113 Vi 1] IV U inat elow. For

undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, definitions and
surface texture parameters.

ISO/IEC 7810, Identification cards — Physical characteristics.
ISO/IEC 10373-1, Identification cards — Test methods — Part 1: General characteristics tests.

ISO/IEC 10373-2, Identification cards — Test methods — Part 2: Cards with magnetic stripes.

© ISO/IEC 2001 - All rights reserved 1
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4 Terms and definitions

For the purposes of this part of ISO/IEC 7811, the terms and definitions given in ISO/IEC 7810 and the following
apply.

4.1

primary standard

set of reference cards established and maintained by Physikalisch-Technische Bundesanstalt (PTB) that represent
the values of Ui and I designated RM7811-2

4.2
secondaty standard
reference| card designated RM7811-2 that is related to the primary standard as stated in the calibratien ceftificate

supplied yith each card

NOTE Secondary standards can be ordered from Physikalisch-Technische Bundesanstalt (PTB), FLab. 2.24 - Bunglesallee
100, D-38116 Braunschweig, Germany. The source of secondary standards will be maintained at least.until 2005.

4.3
unused yn-encoded card
card possessing all the components required for its intended purpose, whichi-has not been subjected|to any
personalization or testing operation, and which has been stored in a clean enyiranment with no more than 48 hour
exposure| to daylight at temperatures between 5 °C to 30 °C and humidity between 10% to 90% without
experiending thermal shock

4.4
unused gncoded card
card accqrding to 4.3 that has only been encoded with all the data required for its intended purpose (e.g. magnetic

encoding] embossing, electronic encoding)

4.5
returned [card
card accdrding to 4.4 after it has been issued to the card holder and returned for the purpose of testing

4.6
flux trangition
location of the greatest rate of change-with distance of the magnetisation

4.7
reference current
IR
minimum|recorded current'amplitude under the given test conditions that causes, on the reference card, a repdback
signal amplitude equal*to-80% of the reference signal amplitude Uy at a density of 8 flux transitions per millimetre
(200 flux fransitions per inch) as shown in Figure 6

4.8
referencg flux'level
Fr
flux level in the test head that corresponds to the reference current I

4.9
test recording currents
two recording currents defined by:

I min = Recording current corresponding to 3,5 F
I = Recording current corresponding to 5,0 F

2 © ISO/IEC 2001 - All rights reserved
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4.10
individ
Ui

ISO/IEC 7811-2:

ual signal amplitude

base-to-peak amplitude of a single readback voltage signal

4.11
averag
Ua

e signal amplitude

2001(E)

sum of the absolute value of the amplitude of each signal peak (U,) divided by the number of signal peaks (n) for a
given track over the length of the magnetic stripe area

4.12
referern
Ur
maxim

4.13
physic
numbe|

4.14
bit den

numbe

4.15
bit cell

distang

4.16
sub in
distang

5 Ph

The idg

WARN
may b
chemi
the mg

51 M

Applica
entire S

ce signal amplitude
Im value of the average signal amplitude of a reference card corrected to the primary standard

al recording density
I of flux transitions per unit length recorded on a track

sity
I of data bits stored per unit of length (bits/mm or bpi)

e between two clocking flux transitions. See Figure 10

erval
e that is nominally half of the distance between(wo clocking flux transitions. See Figure 10

ysical characteristics of the identification card

ntification card shall conform to the specification given in ISO/IEC 7810.

e rendered ineffective ‘through contamination by contact with dirt and certain commo
tals including plasticizers. It should also be noted that any printing or screening placed
gnetic stripe must\not impair the function of the magnetic stripe.

agnetic stripevarea warpage

tion of @22 N (0.5 Ibf) load evenly distributed on the front face opposite the magnetic stripe shal
tripe within 0,08 mm (0.003 in) of the rigid plate.

5.2 S

rface distortions

NG --The attention of card/issuers is drawn to the fact that information held on the magndtic stripe

hly used
bn top of

bring the

There shall be no surface distortions, irregularities or raised areas on both the front and the back of the card in the
area shown in Figure 1 that might interfere with the contact between the magnetic head and magnetic stripe.

© ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

ISO/IEC 7811-2: 2001(E)

dimensions in millimetres (inches)

2,54 (0.100)
maximum
/Top reference edge J’
| R
Distortion-free

area

1 1

19,05 (0.750)
minimum

Figure 1 — Distortion-free area on card with maghetic stripe

If a raisedl signature panel area is located on the front or back of thé.card, then it shall be no closer to the tdp edge
of the cafd than 19,05 mm (0.750 in).

NOTE Rpised areas and distortions on other areas of the card may cause card transport problems with magnetic sfripe
processing equipment resulting in reading or writing errors.

6 Physjcal characteristics of the magnetic stripe

6.1 Height and surface profile of the@agnetic stripe area

The magnetic stripe area is located onthe back of the card as shown in Figure 2.

4 © ISO/IEC 2001 - All rights reserved
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dimensions in millimetres (inches)

5,54 (0.218)
max

/Top reference edge J’

l e N
Minimum magnetic Magnetic stripe area T a
stripe width (W)

NOTE
magn
card.

6.1.1

The m

1 i

2,92 (0.115) max— [¢——

«—— 82,55 (3.250) min

. J/

11,89 (0.468) min
15,95 (0.628) min

For use of tracks 1 and 2: a
For use of tracks 1, 2, and 3>, a

In the case of the magnetic stripe area used for track 1 and-2; the dimension a as shown in Figure
etic media could be less than the maximum dimension b as shown'in Figure 11 for the location of track 2 da
It is desirable that the magnetic stripe area extend beyond thg_limits of the encoded track.

Figure 2 — Location of magnetic material for ID-1 type card

Surface profile of the magnetic stripe area

bximum vertical deviation (a)sef‘the transverse surface profile of the magnetic stripe area is sho

See Figures 3, 4, and 5. The slope_of the surface profile curve shall be limited to: -4a/W < slope < 4a/W

When
are:

he bending stiffness-value (see ISO/IEC 7810) for the card is 20 mm or more then the surface pr

Minimum'stripe width As shown in Figure 3A As shown in Figure 3B
W =6,35 mm (0.25 in) a<9,5um (375 pin) a<5,8um (225 pin)
W-=20,28 mm (0.405 in) a<15,4 um (607 pin) a<9,3um (365 pin)

When the_bending stiffness value (see ISO/IEC 7810) for the card is less than 20 mm then the surface pr

2 of the
a on the

vn below.

Dfile limits

Dfile limits

are:

© IS0/

Minimum stripe width As shown in Figure 3A As shown in Figure 3B
W = 6,35 mm (0.25 in) a<7,3um (288 pin) a<4,5pum (175 pin)
W = 10,28 mm (0.405 in) a<11,7 um (466 pin) a<7,3um (284 pin)

IEC 2001 - All rights reserved
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tfa [

—]

=

Figure 3 — Surface profile

Abrupt drop

~_

Permitted Not permitted
Permitted Not permitted

Figure 4 — Surface profile examples

N1 @

Irregular profiles as shown may result in poor quality encoding.

Figure 5—trregutar surface profiteexamptes

6.1.2 Height of the magnetic stripe area
The vertical deviation (h) of the magnetic stripe area relative to the adjacent surface of the card shall be:
-0,005 mm (- 200 pin) £ h < 0,038 mm (1500 pin)

Spiking in the profile caused by the material "squirt out" in hot stamping is not part of the stripe. It shall not extend
above the magnetic stripe area height (h) as defined above.

6 © ISO/IEC 2001 - All rights reserved
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6.2 Surface roughness

The average surface roughness (R,) of the magnetic stripe area shall not exceed 0,40 pm (15.9 pin) in both the
longitudinal and transverse directions. Refer to ISO 4287.

6.3 Adhesion of stripe to card
The stripe shall not separate from the card under normal use.

6.4 Wear of magnetic stripe from read/write head

Average signal amplitude (U,) and individual signal amplitude (U;,) are measured before and after 2 000 Wear cycles
and shall result in:

UA after 2 0,60 UA before and U 2 0,80 UA after

i after

6.5 Rpsistance to chemicals

Average signal amplitude (U,) and individual signal amplitude (U;) are measured before and after ghort-term
exposyre (as defined in the referenced Test Method document) shall result in:

UA after 2 0,90 UA before and U r 2 0,90 UA after

i afte
Average signal amplitude (U,) and individual signal amplituder (U;) are measured before and after |ong-term
exposyre (24 hours) to acid and alkaline artificial perspirationi<as defined in the referenced Test Method dgcument.

UA after 2 0,90 UA before and Ui after 2 0,90 UA after

7 Pelformance characteristics for:the magnetic material

The purpose of this section is to enable magnetic interchangeability between card and processing systen]s. Media
coercivity is not specified. The media's performance criteria, regardless of coercivity, is specified in 7.3.

7.1 General

This method uses a reférence card whose material is traceable to the primary standard (see clause 4). | All signal
amplitude results fromsthe use of the secondary reference card must be corrected by the factor suppliefl with the
secondary reference, €ard.

7.2 Testing=and operating environment

The tegting environment for signal amplitude measurements is 23 °C £ 3 °C (73 °F £ 5 °F) and 40% to 60px relative
humidity—When tested under otherwise identical conditions, the average signat ampiitude measured at 8 ft/mm
(200 ftpi) shall not deviate from its value in the above test environment by more than 15% after 5 minute exposure
over the following operating environment range:

temperature -35 °C to 50 °C (-31 °F to 122 °F)
relative humidity 5% to 95%

7.3 Signal amplitude requirements for magnetic media

The requirements for recording characteristics of the card are shown in Table 1, and Figures 6 and 7.

© ISO/IEC 2001 - All rights reserved 7
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Table 1 — Signal amplitude requirements for unused unencoded cards

Description Density Test recording | Signal amplitude Requirement
ft/mm (ftpi) current result
Signal amplitude 8 (200) Imin Ua1 0,8Ur<Ua1 1,3 UR
Signal amplitude 8 (200) Imin Ui1 Ui1 1,36 Ur
Signal amplitude 8 (200) — o Ua1=>Up2>08Ur
Signal gmplitude 20 (500) Imax Uiz Uiz 2 0,65.Ur
Resolutjon 20 (500) Imax Uas Ua30,7 Un2
Erasurg 0 Imin, DC Uasa Uas < 0,03 UR
Extra puilse 0 Imin, DC Uia Uis < 0,05 Ur
The slope of the saturation curve shall never be positive between | .. and I

NOTE |t is not permissible to combine the above requirements mathematically:

1 Z

Ua2
Readback 120 /
vdltage

(36UR) Sl e

.......... Example curve

Reference card curje
corrected to the
primary standard

»
1

Recording current

|R Imin Imax

Rigure 6 — Saturation curve example showing tolerance area at 8 ft/mm (200 ftpi)

NOTE The curve defines the primary standard response (on a card) The window parameters define a card that will be
functional in the machine readable environment. The corrected reference curve depicted above may not meet the
specifications defined in clause 7.

8 © ISO/IEC 2001 - All rights reserved
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flux transition

8 En

The emncoding technigue~for each track is known as two-frequency recording. This method allows
hg of self-cloegking data. The encoding comprises data and clocking transitions together. A flux
ng between\clocks signifies that the bit is a "one" and the absence of a flux transition between clocking
bns signifies that the bit is a "zero" (see Figure 8).

recordi
occurri
transiti

base line

flux transition

coding technique

oy

flux transition

Figure 7 — Waveform example

© ISO/IEC 2001 - All rights reserved
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t t t t t t

| | | | | |
¥ 0 | 0 | 0 | 0 | 0 3
I 1 | 1 | 1 | 1 | 1 |

I I I I ) I
B 1 0 1 0 0 -

t, indicates self-clocking (timing) intervals

Figure 8—Examples of two-frequency encoding

The data phall be recorded as-asynchronous sequence of characters without intervening gaps.

NOTE Recording with a'write current which is less than Imin may result in poor quality encoding.

9 Encoding specification, general

9.1 Andle-ofrecording

The angle of recording shall be normal to the nearest edge of the card parallel to the magnetic stripe with a
tolerance of + 20 minutes. The angle of recording (a) is determined by measuring the angle of the head gap when
the reading amplitude is maximum (see Figure 9).

10 © ISO/IEC 2001 - All rights reserved
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Top reference edge \ i‘\a:90° 120’
i

J'\Backofcard I \
encaeavack  \ ||| [ [[[ [ [[[ [ [[[[[]]]

—_—

Magnetic stripe \_\,x

width

Figure 9 — Angle of recording

bminal bit density

The nominal bit density for each of the tracks shall be:

93 S

for track 1 8,27 bits/mm (210 bpi),
for track 2 2,95 bits/mm (75 bpi),
for track 3 8,27 bits/mm (210 bpi).

gnal amplitude requirements for tracks*1, 2 and 3

The requirements for signal amplitude on tracks.1, 2 and 3 shall be as follows:

NOTE

the spe
recordi
94 B

In the
and the

95 D

Unused encoded cards: 0,64 Ur < Uj< 1,36 UR
Returned cards: 0,52 Ur<Uj<1,36 UR

The requirements abové specify the interchange signal amplitude limits for each of the encoded track |
Cified bit densities. Signalramplitude requirements specified in Table 1 reflect the magnetic media limits at th
g frequency and recording’test currents.

t configuration

it configuration for each character on the magnetic area, the least significant bit (20) shall be eng
parity bit fast.

rection of recording

hcations at
P specified

oded first

The encoding shall begin from the right-hand side viewed from the side with the magnetic stripe and with the stripe

at the t

op.

9.6 Leading and trailing zeroes

The lead-in up to the first data bit shall be recorded with zeroes and the space after the last bit shall also be
recorded with zeroes. Zeroes prior to 3,30 mm (0.130 in) or after 82,17 mm (3.235 in) from the right edge of the
card when viewed from the back are not required to meet the specifications given herein.

© ISO/IEC 2001 - All rights reserved
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10 Encoding specifications

10.1 Alphanumeric track, track 1
10.1.1 Average bit density

The average bit density (B,) shall be 8,27 bits/mm (210 bpi) + 8% measured in a longitudinal direction parallel to the
top reference edge.

10.1.2 Flux transition spacing variation

Flux trangition spacing variations are shown in Table 2 for unused encoded cards and in Table 3 for returned cards.
See also Figure 10.

Bit cell Bit cell Bit cell Bit cell Bit'cell
1 bit 0 bit 1 bit 1 bit Obit

¢ Bin e Bin+1 "

— S e 5.

M S &
Sub Sub Sub Sub Sub Sub
Interval Interval Interval Interval Interval Interval

Figure 10 — Flux transition spacing variation
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Table 2 — Flux transition spacing variation for unused encoded cards-Track 1 and 3

Term Description Requirement Variation
Ba Average length 111 um (4381 pin) < By < 131 pum (5143 pin) + 8%
between clocking flux
transitions
Bin Individual length 109 um (4286 pin) < Bj, < 133 pm (5238 pin) + 10%
between clocking flux
fransitions
Bin+1 Adjacent bit-to-bit 0,90 Bj < Bin+1 < 1,10 Bjp * 10%
variation
Sin Subinterval length 53 um (2095 pin) < Sjy < 68 um (2667 pin) + 12%
Sin+1 Adjacent subinterval 0,88 Bin/2 < Sin+1 < 1,12 Bjp/2 + 12%
length
Bin+1 or Sin+1 is the length between flux transitions immediately fellowing and adjacent to Bjp.

Table 3 — Flux transition spacing variation for‘returned cards-Track 1 and 3

Term Description Requirement Variatign

Ba Average length between 111 pm (4381 pin)
clocking flux transitions

IN

us]
)

IN

131 pm (5143 pin) + 8%

Bin Individual length between 103 um (4048 pin) < Bjn < 139 um (5476 pin) + 1%
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,85 Bjn < Bjn+1 < 1,15Bjp + 1%

Sin Subinterval length 48,4 um (1905 pin) < Sjn < 72,6 pm (2857 pin) + 2D%

Sin+1 Adjacent subinterval length 0,70 Bjn/2 < Sjn+1 < 1,30 Bjp/2 + 3D%

Bin+1 or Sif+1 is the length between flux transitions immediately following and adjacent to Bjn.

NOTH This tablg shows only the limits within which cards will function normally and does not imply any guarantge of flux
transifion spacing ‘during valid term for issued card.

10.1.3 CoudedTharacterset
The coded character set for track 1 shall be 7 bit alphanumeric as shown in Table 4.

The 14 characters !'“ & ‘*+,:;<=>@ _ are available for hardware control purposes and may not be used for
information (data content).

The 3 characters [\] are reserved for additional national characters when required. They must not be used
internationally.

The character # is reserved for optional additional graphic symbols.

The 3 characters %~ ? shall have the following meaning:

© ISO/IEC 2001 - All rights reserved 13
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start sentinel

%
A

field separator

? end sentinel

Table 4 — Coded character set for 7 bit alphanumeric

Binary

Char

Binary

1

Char.

space

%

This'coded character set is identical to the coded character set in ISO/IEC 7811-6 (derived from ASCII.)

NOT

10.1.4 Maximum number of characters for ID-1 type card

The data characters, control characters, start and end sentinels, and longitudinal redundancy check character shall

together not exceed 79 characters.

© ISO/IEC 2001 - All rights reserved
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10.2 Numeric track, Track 2

10.2.1 Average bit density

The average bit density (B,) shall be 2,95 bits/mm (75 bpi) + 5% measured in a longitudinal direction parallel to the
top reference edge.

10.2.2 Flux transition spacing variation

Flux transition spacing variations are shown in Table 5 for unused encoded cards and in Table 6 for returned cards.
See algoFigure 10-

Table 5 — Flux transition spacing variation for unused encoded cards-Track 2

Termn Description Requirement Varidtion

Ba Average length between 322 pm (12667 pin) < By < 356 pm (14000 win) + 5%
clocking flux transitions

Bin Individual length between 315 um (12400 pin) < Bjy < 363.Jum)(14267 pin) + 1%
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,90 Bjn < Bjn+y < 1,10 Bjp + 1D%

Sin Subinterval length 153 pm (6000 pin)> < 'Sjy < 186 um (7333 pin) + 1p%

Sin+1 Adjacent subinterval length 0,88 Bi/2 < Sin+1 < 1,12 Bjp/2 + 1P%

Bin+1 Or Sin+1 is the length between flux transitions immediately following and adjacent to Bjp.

Table 6 — Flux transition spacing variation for returned cards-Track 2

Term Description Requirement Varigtion

Ba Average length between 322 um (12667 pin) < By < 356 um (14000 pin) + 5%
clocking flux transitions

Bin Individual leagth between 288 um (11333 pin) < Bjp < 390 pum (15333 pin) + 16%
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,85 Bjn < Bin+1 < 1,15Bjp + 1%

Sin Subinterval length 136 um (5333 pin) < Sjy < 203 um (8000 pin) + 20%

Sin+1 Adjacent subinterval length 0,70 Bjn/2 < Sin+1 < 1,30 Bjp/2 + 30%

Bin+1 or Sin+1 is the length between flux transitions immediately following and adjacent to Bijp,

NOTE This table shows only the limits within which cards will function normally and does not imply any guarantee of flux
transition spacing during valid term for issued card.

10.2.3 Coded character set

The coded character set for track 2 shall be 5 bit numeric as shown in Table 7
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The 3 characters : <> are available for hardware control purposes and may not be used for information (data
content).
The 3 characters ; =? shall have the following meaning:
;  start sentinel
= field separator
? end sentinel
Table 7 — Coded character set for 5 bit numeric
Char. Binary Char. Binary
p 22 22 28 2° p 20 2¥)2 p°
0 1 0 0 0 O 8 0O 1,70 0 |O
1 0O 0 0 0 1 9 1 1 0 0 |2
2 0O 0 0O 1 O : 1"\1 0 1 |O
3 1 0 0 1 1 : 0 1 0 1 |1
4 0O 0 1 0 O < 1 1 1 0 |0
5 1 0 1 0 1 = O 1 1 o0 |1
6 1 0 1 1 O > O 1 1 1 |0
7 0 0 1 1 1 ? 1 1 1 1 1
NOTE This coded character set is identical to the coded character set in TSO/IEC 7811-6 (derived from ASCII.)
10.2.4 Maximum number of characters for ID-1 type card

The data
together 1

10.3 Numeric track, Track 3

characters, control characters, start and end sentinels, and longitudinal redundancy check charact
ot exceed 40 characters.

er shall

10.3.1 Ayerage bit density
The average bit density (B,) shall be 8,27.bits/mm (210 bpi) + 8% measured in a longitudinal direction parallgl to the
top refergnce edge.
10.3.2 Flux transition spacing variation
Flux trangition spacing variations are shown in Table 2 for unused encoded cards and in Table 3 for returned cards.
See also Figure 10.
10.3.3 Cpded character set
The codef character set for track 3 shall be 5 bit numeric as shown in Table 7
The 3 charaeters . are—avatablefor-hardware—coentrol Pt poses ate may rotbe-used-ferinformat (data
content).
The 3 characters ; =? shall have the following meaning:
;  start sentinel
= field separator
? end sentinel
16 © ISO/IEC 2001 - All rights reserved


https://standardsiso.com/api/?name=173cd9519affa0d1e1ee8a1a55ddc371

