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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity.
technical committees collaborate in fields of mutual interest. Other international organizations,
and npn-governmental, in liaison with 1SOU and IEC, also take part in the work. In the field
techndlogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

ISO and IEC
governmental
of information

Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International

Standards adopted by the joint technical committee are circulated to national bodies for voting.
an Int¢grnational Standard requires approval by at least 75 % of the national bodies casting a vot

Attentipn is drawn to the possibility that some of the elements of this decument may be the su
rights.|ISO and IEC shall not be held responsible for identifying any ér-all such patent rights.

ISO/IHC 7811-6 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informatio
Subcommittee SC 17, Cards and personal identification.

This t:Eird edition cancels and replaces the second edition (ISO/IEC 7811-6:2001). It also in
Amendgment ISO/IEC 7811-6:2001/Amd.1:2005. The ‘major changes from the second edition are

— Wherever possible, the same definitions, criteria and test methods are used in ISO/IE
ISO/IEC 7811-6.

— The algorithm defined in Figure 7 of ISO/IEC 7811-6:2001 has been changed to produce m
results (incorporated from ISO/IEC 7811-6:2001/Amd.1:2005).

NOTE The requirements given)in ISO/IEC 7811-4:1995 and ISO/IEC 7811-5:1995 were moved t
second edition.

Publication as

a)

E.

pject of patent

n technology,

corporates the

as follows.

C 7811-2 and

ore consistent

b Part 6 in the

Notes|in this part of ISOAEC 7811 are only used for giving additional information intended t¢ assist in the

undergtanding or use“-of the document. They do not contain provisions or requirements
necessary to conferim in order to claim compliance with this part of ISO/IEC 7811.

ISO/IHC 7814-xconsists of the following parts, under the general title Identification cards

technique:

to which it is

— Recording

— Part 1: Embossing

— Part 2: Magnetic stripe — Low coercivity

— Part 6: Magnetic stripe — High coercivity

— Part 7: Magnetic stripe — High coercivity, high density

— Part 8: Magnetic stripe — Coercivity of 51,7 kA/m (650 Oe)

— Part 9: Tactile identifier mark

© ISO/IEC 2008 — All rights reserved
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Identification cards — Recording technique —

Part 6:
Magnetic stripe — High coercivity
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cope

C 7811 defines the characteristics for identification cards as defined in Clause 4 ¢
C 7811 and the use of such cards for international interchange.

brt of ISO/IEC 7811 specifies requirements for a high coercivity magnetic stripe (including
y) on an identification card, the encoding technique and coded character sets. It takes intg
LUman and machine aspects and states minimum requirements-

vity influences many of the quantities specified in this partyof ISO/IEC 7811 but is not i
ain characteristic of the high coercivity magnetic stripe is its improved resistance to ef
ed with minimal probability of damage to other nagnetic stripes by contact while
tibility with magnetic stripes as defined in ISO/IEC, 7811-2.

C 7811 provides criteria to which cards are to perform. No consideration is given within
amount of use, if any, experienced by the“card prior to test. Failure to conform to sp|
be negotiated between the involved parties.

C 10373-2 specifies the test procedures used to check cards against the parameters s
ISO/IEC 7811.

Numeric values in the St and/or Imperial measurement system in this part of ISO/IEC 7811
d off and therefore are consistent with, but not exactly equal to, each other. Either system may be u
not be intermixed or reconverted. The original design was made using the Imperial measurement sy

onformance

catian ,card is in conformance with this part of ISO/IEC 7811 if it meets all mandatory

f this part of

any protective
consideration

self specified.
asure. This is
retaining read

ISO/IEC 7811
ecified criteria

becified in this

may have been
sed, but the two
stem.

equisite.for conformance with this part of ISO/IEC 7811 is conformance with ISO/I[EC 7810. An

requirements

specifi

ed\herein. Default values apply if no others are specified.

3 N

ormative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

ISO/IEC 7810, Identification cards — Physical characteristics

© ISO/IEC 2008 — All rights reserved
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ISO/IEC 10373-1, Identification cards — Test methods — Part 1: General characteristics

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

4 Terms and definitions

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

41

primary standard

set of referenge

represent the

4.2

values of Ug and Ik desig

secondary standard

reference car
certificate sup

NOTE Sec
of secondary st

4.3

l designated RM7811-6 that is related to the primary standard as stated ‘in the cali
blied with each card

ndary standards can be ordered from Q-Card, 301 Reagan Street, Sunbury,"PA 17801, USA. The
bndards will be maintained at least until 2010.

unused un-encoded card

card possessi
personalizatio
48 h exposureg
without experi

4.4

unused enco
card accordin
magnetic encq

4.5
returned carg

hg all the components required for its intended purpose, which has not been subjected
h or testing operation, and which has been stored.in )a clean environment with no mon
to daylight and at temperatures between 5 °C and*30 °C and humidity between 10 % an
encing thermal shock

ded card
j to 4.3 that has only been encoded with all the data required for its intended purpos
ding, embossing, electronic encoding)

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

4.6

flux transition

location of the

4.7

greatest rate_of change with distance of the magnetisation

reference cuirent

IR

B) that

bration

source

to any

e than
1 90 %

[

minimum recd

rded _current nmplihldn under the gi\/nn test _conditions that causes_on the reference g

ard, a

readback signal amplitude equal to 80 % of the reference signal amplitude Uy at a density of 8 flux transitions

per millimetre

4.8

(200 flux transitions per inch) as shown in Figure 6

reference flux level

Fr

flux level in the test head that corresponds to the reference current /g
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test recording currents
two recording currents defined by:

/

= recording current corresponding to 2,8 Fg

min

I max = recording current corresponding to 3,5 Fg
410
individual signal amplitude
Ui
base-tp-peakamptitude of asingte Teadback vottage sigmat
4.1
average signal amplitude
Ua
sum of the absolute value of the amplitude of each signal peak (U;) divided by the number of si
for a gjven track over the length of the magnetic stripe area
412
reference signal amplitude
Ur
maximum value of the average signal amplitude of a reference catd corrected to the primary sta
413
physi¢al recording density
numbaer of flux transitions per unit length recorded on, a‘track
414
bit density
number of data bits stored per unit of length (bits/mm or bpi)
415
bit cell
distante between two clocking flux:transitions
NOTE See Figure 11.
416
subinterval
distange that is nominally half of the distance between two clocking flux transitions
NOTE SeeFigure 11.
417

gnal peaks (n)

hdard

demagnetisation current

lq

D.C. current value that reduces the average signal amplitude to 80 % of the reference signal amplitude (Ug)
on a secondary reference card that has been encoded at a density of 20 ft/mm (500 ftpi) at a current of / ;|

© ISO/IEC 2008 — All rights reserved
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5 Physical characteristics of the identification card

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

WARNING — The attention of card issuers is drawn to the fact that information held on the magnetic
stripe may be rendered ineffective through contamination by contact with dirt and certain commonly

used chemicals including plasticizers. It should also be noted that any printing or screening placed
on top of the magnetic stripe must not impair the function of the magnetic stripe.

5.1 Magnetic stripe area warpage

App|ication of a2,2 N (n 5 Ihf) load n\mnl\l/ distributed on the front face. nlnlnneifn the mngnnfir‘ cfrilr_\n shall bring
the entire strige within 0,08 mm (0.003 in) of the rigid plate.

5.2 Surface|distortions
There shall bg no surface distortions, irregularities or raised areas on both the front and the back of the fard in

the area shown in Figure 1 that might interfere with the contact between the magneticyhead and magnetic
stripe.

dimensions in millimetres (inches)

2,54 (0.100)
maximum
/Top reference edge J'
P S — N —
Distortion-free

area

1 1

19,05 (0.750)
minimum

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

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

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

4 © ISO/IEC 2008 — All rights reserved
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6 Physical characteristics of the magnetic stripe

6.1 Height and surface profile of the magnetic stripe area

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

dimensions in millimetres (inches)

5,54 (0.218)
max

/Top reference edge J'
l s N J'

Minimum magnetic Magnetic stripe area T a
stripe width (W)

1 1

2,92 (0M15) max— [¢—

—— 82,55 (3.250) min

. J

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

For useof tracks 1 and 2: a
For'use of tracks 1, 2, and 3: a

NOTE | In the case of the magnetic stripe area used for track 1 and 2, the dimension a as shown irfl Figure 2 of the
magnet|c media could be less than the maximum dimension b as shown in Figure 12 for the location of trgck 2 data on the
card. It [s desirable that the magnetic stripe-area extend beyond the limits of the encoded track.

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

6.1.1 Surface profile of the magnetic stripe area

The maximum vertical deviation (a) of the transverse surface profile of the magnetic stripe area is shown
below. See Figure 3, Figure 4, and Figure 5. The slope of the surface profile curve shall be limited to: -4a/W <
slope < 4a/W.

When the bending stiffness value (see ISO/IEC 7810) for the card is 20 mm or more then the surface profile
limits are:

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<5,8 um (225 pin)
W = 10,28 mm (0.405 in) a<15,4 um (607 pin) a<9,3 um (365 pin)

© ISO/IEC 2008 — All rights reserved 5
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When the bending stiffness value (see ISO/IEC 7810) for the card is less than 20 mm then the surface profile
limits are:

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

[ .
—— — — — ]

Figure 3 — Surface profile

Abrupt drop

™~

Permitted

Not permitted

ermitted ot permitted

Figure 4 — Surface profile examples

o Ic~NN—1

Irregular profiles as shown may result in poor quality encoding.

Figure 5 — Irregular surface profile examples

6 © ISO/IEC 2008 — All rights reserved
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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.

6.2 Surface roughness

The average surface roughness (R.) of the magnetic stripe area shall not exceed 0,40 um (15.9 pin) in both
the lorjgitudinal and transverse directions when measured according to ISO/IEC 4287.

6.3 Adhesion of stripe to card
The stfipe 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 2000 wear
cycles|and shall result in:

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

| after

6.5 Resistance to chemicals

Average signal amplitude (U,) and individual signal amplitude (U;) are measured before and after short-term
expostire as defined in ISO/IEC 10373-1 and’shall result in:

and U > 0,90 Up gtter

UA after > 0,90 UA before i after

Average signal amplitude €Uy) and individual signal amplitude (U;) are measured before and after long-term
exposyire (24 hours) to-acid and alkaline artificial perspiration, as defined in ISO/IEC 10373-1.

UA after > 0,90 UA before and U > 0,90 UA after

i after

7 Performance characteristics for the magnetic material

7.1 General

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

This method uses a reference card whose material is traceable to the primary standard (see Clause 4). All

signal amplitude results from the use of the secondary reference card must be corrected by the factor supplied
with the secondary reference card. Test methods given in ISO/IEC 10373-2 shall be used.

© ISO/IEC 2008 — All rights reserved 7
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7.2 Testing and operating environment

The testing environment for signal amplitude measurements is 23 °C £ 3 °C (73 °F £ 5 °F) and 40 % to 60 %
relative humidity. When tested under otherwise identical conditions, the average signal amplitude measured at
8 ft/mm (200 ftpi) shall not deviate from its value in the above test environment by more than 15 % after 5 min
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 aanIitude requirements for magnetic media
The requirements for recording characteristics of the card are shown in Table 1, and Figure®, and Figure 7.
The media’s gerformance requirements specified in 7.3 shall be met in order to achieve improved resistance
to erasure, and to enable magnetic interchange between card and processing systems." The propefties in
Annex D are intended as guidelines for magnetic material. Annex D is informative_and shall not be uged as
performance driteria for cards.
Table 1 — Signal amplitude requirements for unused unencoded cards
Description Density Test recording Signal Requiremen
ft/mm (ftpi) current amplitude
result
Signal amplitude 8 (200) Imin Un1 0,8Ur<Ua1<1,RUR
Signal amplitugle 8 (200) Imin Uiq Ui1 < 1,26 UR
Signal amplitugle 8 (200) INAx Uno Up2 > 0,8 UR
Signal amplitugle 20 (500) Imax Ui Uip > 0,65 UR
Resolution 20 (500) /max UA3 UA3 > 0’7 UA:
Erasure 0 Imin, DC Una Ua4 < 0,03 Us
Extra pulse 0 Imin, DC Uia Uis £0,05 UR
Demagnetisatipn 0 Iq, DC Uns Unas > 0,64 UH
Demagnetisatipn 0 Iq, DC Uis Uis > 0,54 UR
Waveform 3 (75) lena Ug, Ung U <007 Un

Ujs is the absolute value of the largest signal amplitude in the Ujg measurement area as shown in Figure 7.

The slope of the saturation curve shall never be positive between / ;. and /..

NOTE It is not permissible to combine the above requirements mathematically. These values are for unencoded card
tests and are not applicable for encoded cards.

8 © ISO/IEC 2008 — All rights reserved
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Ua1
130 / Unz
Readback 120
voltage )/ _________ /
(%UR) 100—--- I
80— I\I\
60— | L Example curve
40— i i Reference card curve
! : corrected to the
20— ! | primary standard
Ir Imin Imax Recording current

NOTE
be fund

Figure 6 — Saturation curve example showing tolerance area at 8 ft/mm (200 ft

The curve defines the primary standard response (on a card). The-wihdow parameters define
tional in the machine readable environment.

pi)

a card that will

1ent

Midpoint Midpoint
between between
adjacent adjacent
peaks peaks
| |
Last . Last .
0 cross I Last 0 cross I Last
point 10 cross point 10 cross
I point I point
| |
B 1,5a | [¢—1,5a
—r——@ » le—g
| v |
—A | P\
7 1\
| |
/ : i
Use Uis
e > M measurement M B Yo measurer
area for Uig area for Ujg

Find midpoint between 2 adjacent peaks.

Find 0 crossing point for waveform between midpoint and adjacent peak.

The measurement area is 1,5 times a (the distance between the midpoint and 0 cross point).

Find the largest signal amplitude level in the measurement area defined in the figure.

il Il Rl N

The absolute value of this level is the Ujg for the waveform.

© ISO/IEC 2008 — All rights reserved
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8 Encoding technique

The encoding technique for each track is known as two-frequency recording. This method allows for serial
recording of self-clocking data. The encoding comprises data and clocking transitions together. A flux
transition occurring between clocks signifies that the bit is a "one" and the absence of a flux transition between
clocking transitions signifies that the bit is a "zero" (see Figure 8).

t t t t t t
I I I I I I
N 0 | 0 | 0 | 0 | 0 3
. 1 . 1 . 1 . 1 ! 1 .
- 1 0 1 0 0 B
t, indicates self-clocking (timing) intervals
Figure 8 — Examples of two-frequency encoding

The data shall be recorded as a synchronous sequence of characters without intervening gaps.

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

10 © ISO/IEC 2008 — All rights reserved
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9 Encoding specification, general
9.1 Angle of recording
The angle of recording shall be normal to the nearest edge of the card parallel to the magnetic stripe with a

tolerance of * 20 min. The angle of recording («) is determined by measuring the angle of the head gap when
the reading amplitude is maximum (see Figure 9).

Top reference edge i‘\a =90° + 20’

~. Y

J'\Backofcard I \
| e R
encoseavec \ | ||| | ||| | [I[ [ | [[LBF]]

Magnetic stripe \\’x

width

Figure 9 — Angle of recording

9.2 Npminal bit density

The ngminal bit density for each of the tracks shall be:
for track 1 8,27¢bits’/mm (210 bpi),
for track 2 £2,95 bits/mm (75 bpi),

for tracks3> 8,27 bits/mm (210 bpi).

9.3 Sjgnal amplitude requirements for tracks 1, 2 and 3

The requirements for signal amplitude on tracks 1, 2 and 3 shall be as follows:
Unused encoded cards: 0,64 Ur<Ui<1,36 Ur
Returned cards: 0,52 Ur < U;<1,36 UR

There shall be no signal peaks between the minimum requirement (0,64 Ur for Unused encoded cards or
0,52 Uk for Returned cards) and 0,07 Ur

© ISO/IEC 2008 — All rights reserved 11
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no signal peaks

in this area .
base line

NOTE

The
at the specified
specified record

9.4 Bit conf

In the bit conf|

first and the parity bit last.

9.5 Directio

The encoding
stripe at the td

9.6 Leading

The lead-in uj

minimum U

no signal peaks
in this area

Figure 10 — Flux transition spacing variation

requirements above specify the interchange signal’amplitude limits for each of the encoded track Ig
bit densities. Signal amplitude requirements Specified in Table 1 reflect the magnetic media limit
ing frequency and recording test currents.

guration

guration for each character.@n‘the magnetic area, the least significant bit (20) shall be e

h of recording

shall begin frenm-the right-hand side viewed from the side with the magnetic stripe and w
p.

and trailing zeroes

to\the first data bit shall be recorded with zeroes and the space after the last bit shall 3

cations
5 at the

coded

ith the

Iso be

recorded with
the card when

12

zeroes. Zeroes prior 10 3,30 mm (0.730in) or after 82,77 mm (3.235 in) from the right e
viewed from the back are not required to meet the specifications given herein.

dge of
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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 transition elr_\ar‘inc variations are shown in Table 2 for unused encoded cards and in Table 3 for returned

cards.|See also Figure 11.

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

Term Description Requirement Variation

B3 Average length 111 um (4381 pin) < By < 131 ym (5143 pin) +8%
between clocking flux
transitions

Bin Individual length 109 um (4286 pin) < Bj, <133 um (5238 pin) +10 %
between clocking flux
transitions

Bin+1 Adjacent bit-to-bit 0,90 Bin < Bjn+1 < 1,10 Bj +10 %
variation

Sin Subinterval length 53 pm, (2095 pin) < Sjp < 68 um (2667 pin) +12 %

Sin+1 Adjacent subinterval 0,88 Bjn/2 < Sjn+1 < 1,12 Bjp/2 +12 %
length

Bin+1 9r Sin+1 is the length between flux transitions immediately following and adjacent to Bijn.

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

Term Description Requirement VYariation

Ba Average* length  between 111 ym (4381 pin) < By < 131 ym (5143 pin) +8 %
cloeking flux transitions

Bin Individual length between 103 um (4048 pin) < Bjn < 139 um (5476 in) +15 %
clocking flux transitions

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

Sin Subinterval length 48,4 pm (1905 pin) < Sjn < 72,6 pm (2857 pin) +20 %

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

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

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.
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Bit cell Bit cell Bit cell Bit cell Bit cell
1 bit 0 bit 1 bit 1 bit 0 bit

¢ Bin 0 Bin+1 q

— S, < S,

" Sine1 [¢

Sulf Sub Sub Sub Sub Sub
Interyal Interval Interval Interval Interval Interval

Figure 11 — Flux transition spacing variation

10.1.3 Codée¢d character set
The coded character set for track 1 shall be 7 bit alphanumeric.as‘shown in Table 4.

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

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

The character| # is reserved for optional-additional graphic symbols.

The 3 characters % * ? shall have the following meaning:
% start gentinel
A field separator
? end sentinel

14 © ISO/IEC 2008 — All rights reserved
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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 7811-2 (derived from ASCII.)

NOTE

15
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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.

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 Table6for rgturned
cards. See algo Figure 11.

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

Term Description Requirement Variation

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

Bin Individual length between 315 um (12400 pin) < Bjp< 363 um (14267 pin) + 7%
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,90 Bif< Bin+1 < 1,10 Bjp 10 %

Sin Subinterval length 153 um (6000 pin) < Sjp < 186 um (7333 pin) +10 %

Sin+1 Adjacent subinterval length 0,88 Bin/2 < Sipn+1 < 1,12 Bjp/2 +14 %

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

Table 6 — Fluxtransition spacing variation for returned cards-Track 2

Term Description Requirement Variation

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

Bin Indiidual length  between 288 um (11333 pin) < Bjn < 390 um (15333 pin) + 18 %
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,85 Bijn < Bin+1 < 1,15 Bjn +15 %
Sin Subinterval length 136 um (5333 pin) < Sjy < 203 um (8000 in) +20 %
Sin+1 Adjacent subinterval length 0,70 Bjn/2 < Sjn+1 < 1,30 Bjn/2 +30 %

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

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.
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10.2.3 Coded character set

The coded character set for track 2 shall be 5 bit numeric as shown in Table 7.
The 3 characters : < > are available for hardware control purposes and shall not be used for data content.

The 3 characters ; =? shall have the following meaning:

; start sentinel
= field separator
? end sentinel

Char. Binary Char. Binary

p 2° 22 2" 2° P20 p? 2 2°
0 1 0O 0 0 O 0o 1 0 0 O
1 o o o o0 1 1 1 o o0 1
2 0O 0 0 1 0 1 1 o 1 0
3 1 0O 0 1 1 i o 1 o 1 1
4 o o0 1 0 O < 1 1 1 0 O
5 1 o 1 o 1 = o 1 1 o 1
6 1 o 1 1 0 o 1 1 1 0
7 o o0 1 1 1 1 1 1 1 1

NOTE This coded character set is identical to the(eoded character set in ISO/IEC 7811-2 (derived ffom ASCII.)

10.2.4f 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 40 charactérs.

10.3 Numeric track, Track 3

10.3.1| Average bit density

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

10.3.2| Flux transition spacing variation

Flux transition spacing variations are shown in Table 2 for unused encoded cards and in Table 3 for returned
cards. See also Figure 11.

10.3.3 Coded character set
The coded character set for track 3 shall be 5 bit numeric as shown in Table 7.
The 3 characters : < > are available for hardware control purposes and shall not be used for data content.

The 3 characters ;=7 shall have the following meaning:

;  start sentinel
= field separator
? end sentinel

© ISO/IEC 2008 — All rights reserved 17
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10.3.4 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 107 characters.

11 Error detection

Two techniques of error detection, as described below, shall be encoded. In both techniques, the leading and

trailing zeroes

111 Pari

shall not be regarded as data characters.

\L

A parity bit for

r4

each encoded character shall be used. The value of the parity bit is defined such that th

quantity of ong bits recorded, for each character, including the parity bit, shall be odd.

11.2 Long
The longitudin
be encoded s
sentinel first,

identical to thd

The LRC char]

The value of ¢
bits encoded

The LRC cha
parity bit for th

jitudinal redundancy check (LRC)

al redundancy check (LRC) character shall appear for each data track- The LRC charactg
b that it immediately follows the end sentinel when the card is read.h a’direction giving th

e total

r shall
e start

followed by data and the end sentinel. The bit configuration of ‘the LRC character shall be

bit configuration of the data characters.
acter shall be calculated using the following procedure:

ach bit in the LRC character, excluding the parity bit)is defined such that the total count

of one

n the corresponding bit location of all characters. of the data track, including the start sgntinel,
data, end senfinel, and LRC characters, shall be even.

acters parity bit is not a parity bit for thesindividual parity bits of the data track, but is o
e LRC character encoded as describedin 11.1.

12 Location of encoded tracks

Each encodeq
located at thsg

track shall be located between the two lines as shown in Figure 12. The start of enco
centreline of the first ““one” bit in the start sentinel. The end of encoding is located

centreline of the last bit in the londitudinal redundancy check character (the last bit is the parity bit).

nly the

ding is
at the

18
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End of Start of
encoding encoding
T f d
Encoded track I / op reference edge I l l
(o TN
l | |
T i T ]
' ' a
I | b
| |
d— k— — j—=c
\. J/
dimensions in"millimetres (inches)
Term Track 1 Track 2 Track 3
a 8,33 (0.328) minimum 11,63 (0.458) mir{imum
5,79 (0.228) maximum 9,09 (0.358) maximum 12,65 (0.498) maximum
b 8,33 (0.328) minimum 11,63 (0:458) minimum 15,19 (0.598) mir{imum
9,09 (0.358) maximum 12,65, (0.498) maximum 15,82 (0.623) maximum
c 7,44 £ 1,00 (0.293 £ 0.039) | %44 + 0,50 (0.293 £ 0.020) | 7,44 +1,00 (0.293 1 0.039)
d 6,93 (0.252) minimum 6,93 (0.252) minimum -

INOTE All tracks have a minimum width of 2,54 (0.100).

Figure 12 — Location of encoded tracks
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