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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. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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edures used to develop this document and those intended for its further maintenange a
1 in the ISO/IEC Directives, Part 1. In particular the different approval criteria meeded f

rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

rights. ISO and IEC shall not be held responsible for identifying any or‘all such patent right

n the ISO list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the convenience of users and does n

xplanation on the meaning of ISO specific terms and*expressions related to conformi
nt, as well as information about ISO’s adherence to the WTO principles in the Technical Barrie
(TBT) see the following URL: Foreword - Suppleméntary information

nittee responsible for this document is ISO/IEC JTC 1, Information technology, SC 17, Cards ar
identification.

'th edition cancels and replaces the ‘third edition (ISO/IEC 7811-6:2008), which has be¢
ly revised. It also incorporates the-Technical Corrigendum ISO/IEC 7811-6:2008/Cor.1:20]
hnges from the previous edition are'as follows:

EC 7811-6.
ence cards. Other primary standard cards held by PTB and Card testing International (CTI) a
as backup to replace cards held by Q-Card as they wear out.

supplier of secondary reference cards has changed from PTB to Q-Card

eenthe'two International Standards.

— Charn

'ent types of document should be noted. This document was drafted in accordance with the

fany patentrights identified during the development of the documentwill be in the Introductign

Fever possible, the same defihitions, criteria, and test methods are used in ISO/IEC 7811-2 and

primary standard cards held by Q-Card are used to calibrate the manufacture of secondar

hg revision, some figure and table numbers might have changed and might not be the same
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gpd the title of Figure 10 ta Noise in qignnl waveform

— Changed 0,08 UR to 0,07 UR in Figure 10 to match text

ISO/IEC 7811 consists of the following parts, under the general title Identification cards — Recording
technique:

— Part

1: Embossing

— Part 2: Magnetic stripe — Low coercivity

— Part

— Part

iv

6: Magnetic stripe — High coercivity

7: Magnetic stripe — High coercivity, high density
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— Part 8: Magnetic stripe — Coercivity of 51,7 kA/m (650 Oe)
— Part 9: Tactile identifier mark

Notes in this part of ISO/IEC 7811 are only used for giving additional information intended to assist in
the understanding or use of the document. They do not contain provisions or requirements to which it
is necessary to conform in order to claim compliance to this part of ISO/IEC 7811.
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Identification cards — Recording technique —

Part 6:
Magnetic stripe — High coercivity
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into consideration both human and machine aspects and states minimum(requirements.

Scope

his International Standard defines the characteristics for identification cards as defined in Cl
is part of ISO/IEC 7811 and the use of such cards for international interchange.

his part of ISO/IEC 7811 specifies requirements for a high coercivity magnetio stripe (incly
otective overlay) on an identification card, the encoding technique, and ceded character set

percivity influences many of the quantities specified in this pargof’ ISO/IEC 7811 but is

ecified. The main characteristic of the high coercivity magnetic stripe is its improved resi
asure. This is achieved with minimal probability of damage to other magnetic stripes by conf]
taining read compatibility with magnetic stripes as definedin ISO/IEC 7811-2.

ithin this International Standard to the amount of use; if any, experienced by the card prig
ilure to conform to specified criteria is negotiatedbetween the involved parties.

0/IEC 10373-2 specifies the test procedures used to check cards against the parameters sp
is part of ISO/IEC 7811.

ve been rounded off and are therefore sonsistent with, but not exactly equal to, each other. Either s
used, but the two are not to be intexmixed or reconverted. The original design was made using th
easurement system.

Conformance

h identification caxd is in conformance with this part of ISO/IEC 7811 if it meets all m
quirements spgegified herein. Default values apply if no others are specified.

Normative references

T
i

he-following documents, in whole or in part, are normatively referenced in this documen

ause 4 of

ding any
. It takes

hot itself
stance to
act while

nis International Standard provides criteria to which cards are to perform. No consideration is given

r to test.

beified in

DTE Numeric values in the SI and/orlmperial measurement system in this part of ISO/IEC 7811 might

ystem can
e Imperial

prerequisite for confermance with this part of ISO/IEC 7811 is conformance with ISO/IEC 7810.

hndatory

and are

references, the latest edition of the referenced document (including any amendments) applies.

undated

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

[SO/IEC 7810, Identification cards — Physical characteristics

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

©
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4 Terms and definitions

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

apply.
4.1

primary standard
set of reference cards established by the Physikalisch-Technische Bundesanstalt (PTB) and maintained
by PTB, Q-Card, and WG1 secretariat that represent the values of Ur and Ir designated RM7811-x26

4.2

seconda
referencq
certificaf

Note 1 to
The sourd

4.3

ry standard

e supplied with each card

entry: Secondary standards can be ordered from Q-Card, 301 Reagan Street, SunburyPA 17801, US
e of secondary standards will be maintained at least until 2018.

unused yn-encoded card

card pos
to any pe

sessing all the components required for its intended purpose, which’has not been subjects

more than 48 h exposure to daylight and at temperatures between 5 °C afid 30 °C and humidity betwe¢

10 % and

4.4

unused ¢
card accd
magnetig

4.5

90 % without experiencing thermal shock

encoded card
rding to 4.3 that has only been encoded with all therdata required for its intended purpose (e
encoding, embossing, electronic encoding)

returnedg card

card accd

4.6
flux tran
location

4.7
referend
Ir
minimun
a readba
transitio

4.8
referend
Fr

rding to 4.4 after it has been issued to'the card holder and returned for the purpose of testir

sition
pf the greatest rate of change'with distance of the magnetisation

e current
1 recorded currenpamplitude under the given test conditions that causes, on the reference car

hs/mm (200-flux transitions/in) as shown in Figure 6

e fluxlevel

card designated RM7811-6 that is related to the primary standard as stated in the calibvati¢n

rsonalization or testing operation, and which has been stored in a.clean environment with 1o

ck signal amplitude equal to 80 % of the reference signal amplitude, Ug, at a density of 8 fliix

e

E1]

g

d,

flux leve

4.9

In the test head that corresponds to the reterence current, I

test recording currents
two recording currents defined by

— Imin = recording current corresponding to 2,8 Fr

- Imax

=recording current corresponding to 3,5 Fr

© ISO/IEC 2014 - All rights reserved
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10

individual signal amplitude

Ui

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

4.

11

average signal amplitude
Ua

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
re
U
m

4
p
n

o 5 o e

as zZ puh zZ agh

P—
=0

2

12
tference signal amplitude

R
aximum value of the average signal amplitude of a reference card corrected to the primary g

13
hysical recording density

wmber of flux transitions per unit length recorded on a track

14
t density

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

15
t cell
stance between two clocking flux transitions

te 1 to entry: See Figure 11.
16

ubinterval

stance that is nominally half of the distance between two clocking flux transitions
pte 1 to entry: See Figure 11.

17
bmagnetisation current

fr) on a secondary.feférence card that has been encoded at a density of 20 ft/mm (500 ftpi) at

Imin

Physical characteristics of the identification card

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

tandard

C. current value thatTeduces the average signal amplitude to 80 % of the reference signal amplitude

p current

ARNING — The attention of card issuers is drawn to the fact that information hel

d 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

Application of a 2,2 N (0,5 1bf) load evenly distributed on the front face opposite the magnetic stripe
shall bring the entire stripe within 0,08 mm (0,003 in) of the rigid plate.

©
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5.2 Surface distortions

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.

Dimensions in millimetres (inches)
2,54 (0.100)

maximum
Top reference edge

| o v
T

Distortion-free

area

f i

1905 (0.750)

minimum

g J

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

If a raisedl signature panel area is located on the front onback of the card, then it shall be no closer to the
top edgelof the card than 19,05 mm (0,750 in).

NOTE Raised areas and distortions on other areas of the card can cause card transport problems wifh
magnetic stripe processing equipment resulting inireading or writing errors.

6 Phypical characteristics of the magnetic stripe

6.1 Height and surface profile of the magnetic stripe area

The maghetic stripe area is{ecated on the back of the card as shown in Figure 2.

4 © ISO/IEC 2014 - All rights reserved
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Dimensions in millimetres (inches)

5,54 (0.218)

max

/Top reference edge l

! g )

Minimum magnetic Magnetic stripe area T a

stripe width (W)

i |

(=
N:r‘z

2,92 (0.115) max —¥ [¢—

¢—— 82,55 (3.250) min

N\ J

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

DTE In the case of the magnetic stripe area used for track 1 and 2; the dimension a as shown in H
e magnetic media could be less than the maximum dimension bas'shown in Figure 12 for the locatid
Hata on the card. It is desirable that the magnetic stripe area éxtend beyond the limits of the encoded

1.1 Surface profile of the magnetic stripe area

igure 2 of
n of track

track.

The maximum vertical deviation (a) of the transverse surface profile of the magnetic stripe area is
shlown below. See Figure 3, Figure 4, and Figure's. The slope of the surface profile curve shall He limited
td: -4a/W < slope < 4a/W.
When the bending stiffness value (see(JSO/IEC 7810) for the card is 20 mm or more then the surface
profile limits are:
Minimum stripe width As shown in Figure 3 A As shown in Figure 3 B
W =6,35 mm (0,25 in) a<9,5um (375 pin) a<5,8um (225 pjn)
W =10,41 mm (0,41 in) a<15,4 um (607 pin) a<9,3 um (365 pujn)
When the bendingZtiffness value (see ISO/IEC 7810) for the card is less than 20 mm then the surface
profile limits ane:
Minimum stripe width As shown in Figure 3 A As shown in Figur¢ 3 B
W = 6,35 mm (0,25 in) a<73um (288 pin) a<4,5um (175 pn)
W= 10,41 Y (0,4‘1 iu) a = 11,7 jzaeey (466 piu) as 7,3 jzaey (284‘ o n)

©
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6.1.2 H
The verti

-0,0(

Figure 3 — Surface profile

\’/

Permitted

Abruptdrop

Not perritted

Permitted Not permitted

Figure 4 — Surface profile examples

I~

Irregular profiles as shown may result in poor quality encoding.

Figure5 — Irregular surface profile examples

eight of the magnetic stripe area

5 mfp~(-200 pin) < h < 0,03 8 mm (150 0 pin)

Spiking i

cal deviation (h) of the magnetic stripe area relative to the adjacent surface of the card shall be

h the profile caused by the material “squirt out” in hot stamping is not part of the stripe. It sha

111

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 pm (15,9 pin) in
both the longitudinal and transverse directions when measured according to ISO 4287.

6.3 Ad

The strip

hesion of stripe to card

e shall not separate from the card under normal use.

© ISO/IEC 2014 - All rights reserved
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4 Wear of magnetic stripe from read/write head

Average signal amplitude (Ua) and individual signal amplitude (U;) are measured before and after 2000
wear cycles and shall result in:

Ua after 2 0,60 U pefore and Uj after = 0,80 Uy after

6.

5 Resistance to chemicals

Average signal amplitude (Ua) and individual signal amplitude (U;) are measured before and after short-

te

A
te

Uj

7

7

T
sy
si

T
4‘1

A

fa
7

T
6

th

7
T

rm exposure as defined in ISO/IEC 10373-1 and shall result in
Ua after 2 0,90 Ua before and Uj after = 0,90 Ua after

erage signal amplitude (Ua) and individual signal amplitude (U;) are measured before and a
\ after = 0,90 Ua before and Uj after 2 0,90 Ua after

Performance characteristics for the magnetic material

1 General

he purpose of this section is to enable magnetic interChangeability between card and pi
stems. Media coercivity is not specified. The media’s performance criteria, regardless of coe
ecified in 7.3.

nis method uses a reference card whose material is traceable to the primary standard (s¢
. All signal amplitude results from the use ofthe secondary reference card must be correct
ctor supplied with the secondary reference'¢ard. Test methods given in [SO/IEC 10373-2 shal

2 Testing and operating environment

he testing environment for signalamplitude measurements is 23 °C + 3 °C (73 °F = 5 °F) ang

an 15 % after 5 min exposure over the following operating environment range:
temperatufe -35°Cto 50 °C (-31 °F to 122 °F)
relative)iumidity 5%to95%

3 Signal amplitude requirements for magnetic media

rm exposure (24 h) to acid and alkaline artificial perspiration, as defined in ISOAEC 10373-1.

fter long-

ocessing
Fcivity, is

be Clause
ed by the
be used.

| 40 % to

% relative humidity. When tested under otherwise identical conditions, the average signal amplitude
mleasured at 8 ft/mm (200 ftpi) shall not deviate from its value in the above test environment

by more

e 6. The

né-pequirements for recording characteristics of the card are shown in Table 1 and Figu

media’s performance 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 properties in
Annex C are intended as guidelines for magnetic material. Annex C is informative and shall not be used
as performance criteria for cards.

©
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Table 1 — Signal amplitude requirements for unused unencoded cards

Description Density Testrecording | Signal amplitude Requirement
ft/mm (ftpi) current result

Signal amplitude 8 (200) Inin Ua1 0,8 UR<Upa1<1,2 UR
Signal amplitude 8(200) Imin U1 Ui1 £1,26 Ur
Signal amplitude 8(200) Imax Ua2 Upaz 20,8 UR
Signal amplitude 20 (508) Imax Uiz Uiz =2 0,65 Ur
Resolutign 20 (508) Imax Uas Ua3z 20,7 Up2
Erasure 0 Imin, DC Uasg Upg £0,03 UR
Extra pulse 0 Imin, DC Uig Uis < 0,05 Ur
Demagndtisation 0 Iq, DC Uas Uas = 0;,64\URr
Demagndtisation 0 Iq, DC Uis Uis2 0,54 Ur
Waveform 3(75) Imax Uis, Ups Uie< 0,07 Upg

Ui is the dbsolute value of the largest signal amplitude in the Ujs measurement area as shown.in Figure 7.
The slope pf the saturation curve shall never be positive between Iyin and Imax-

NOTE 1 Ifisnotpermissible to combine the above requirements mathematically. Thesevalues are for unencoded card tesfs
and are ngt applicable for encoded cards.

NOTE 2 If has been observed that low resolution as measured per Table 1 canscorrelate with high flux transition spacing
variation s measured per Table 2.

A

Ua1
/ Ua2
120 . / /
b eadback 100 " AN @
Voltage .;:; .......................
(%UR) 80 ;.,-‘ \\

60— :
40—

20—

Ir Imin Imax Recording current

Figure 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 calfd
that will be functional in the machine readable environment.

8 © ISO/IEC 2014 - All rights reserved
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Midpoint Midpoint
between between
adjacent adjacent
peaks peaks
Last I Last !
I Last | Last
0 cross - 0 cross -
) 1 0cross ) 1 0cross
point . point .
I point | point
[ [
I I,5a | -~ 1,5a
b a .)I f—
| } |
;fq —\
/ i I
1 1
Uie Uie
measurement | ~ measuremept
area for Ujig area for Uig

1| Find midpoint between 2 adjacent peaks.

2] Find 0 crossing point for waveform between midpoint and adjacent peak.
3] The measurement area is 1,5 times a (the distance between the midpoint and 0 cross point).
4] Find the largest signal amplitude levelin the measurement area defined in the figure.

51 The absolute value of this level isithe Uig for the waveform.

Figure 7 — Waveform measurements

8| Encoding technique

The encoding technique for each track is known as two-frequency recording. This method dllows for
sgrial recording of self-clocking data. The encoding comprises data and clocking transitions [together.
Alflux trahsition occurring between clocks signifies that the bit is a “one” and the absence|of a flux
triansition between clocking transitions signifies that the bit is a “zero” (see Figure 8).

© ISO/IEC 2014 - All rights reserved 9
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Figure 8 — Examples of two-frequency encoding

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

NOTE Recording with a write cutrent which is less than Ipjy can result in poor quality encoding.

9 Encpding 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 toleran€e-of + 20 min. The angle of recording (@) is determined by measuring the angle of the hegd
gap WhEIll the'reading amplitude is maximum (see Figure 9).

10 © ISO/IEC 2014 - All rights reserved
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Top reference edge \ i o =90° + 20°
|

\Backﬂfcard ! \
L I
e TN

0]

|

|

Magnetic siripe
width

Figure 9 — Angle of récording

2 Nominal bit density

he nominal 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 bpij,

for track 3: 8,27 bits/mm (216’bpi).

3 Signal amplituderequirements for tracks 1, 2 and 3

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

nere shall'be no signal peaks between the minimum requirement (0,64 Ur for Unused encod
0,52\UR for Returned cards) and 0,07 Ug, (see Figure 10).

ed cards

©
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NOTE
locations
Table 1w

9.4 Bit configuration

In the bi
encoded

9.5 Di

The enco

with the

9.6 Le

The lead{in up to'the first data bit shall be recorded with zeroes and the space after the last bit shall al
be recorded with zeroes. Zeroes prior to 3,30 mm (0,130 in) or after 82,17 mm (3,235 in) from the rig

edge of t

10 Enc

no signal peaks

in this area .
base line

T minimum Uj

no signal peaks
in this area

Figure 10 — Noise in signal wayveform

The requirements above specify the interchange signallamplitude limits for each of the encoded tra
pt the specified bit densities. This is not to be confused with the extra pulse requirement specified
hich reflects the characteristics of the unencoded-nragnetic media.

configuration for each character.on the magnetic area, the least significant bit (20) shall |
first and the parity bit last.

rection of recording

stripe at the top,

hding and frailing zeroes

ne-card when viewed from the back are not required to meet the specifications given herein.

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

rk
in

e

50
ht

oding 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.

12
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10.1.2 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.

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

Term Description Requirement Variation
Ba Average length between clocking 111 pm (438 1 pin) < B3 <131 um (514 3 pin) 8%
flux transitions
Bin Individual length between clock- 109 pm (428 6 pin) < Bjp < 133 pm (523 8 pin) 10 %
ing flux transitions
Bin+1 Adjacent bit-to-bit variation 0,90 Bip < Bijn+1 < 1,10 By +10%
Sin Subinterval length 53 um (209 5 pin) < Sip < 68 um (266 7 pin) +12%
Sin+1 Adjacent subinterval length 0,88 Bin/2 < Sin+1 < 1,12 Bjp/2 +12%
Bln+1 or Sin+1 is the length between flux transitions immediately following and adjacent toBiy.
NOTE 1 This table shows only the limits within which cards will function normally and\des notimply any guarantee of flux
tansition spacing during valid term for issued card.
NOTE 2 It has been observed that low resolution as measured per Table 1 can €otrrelate with high flux transitipn spacing
variation as measured per Table 2.
Table 3 — Flux transition spacing variation fer.returned cards-Track 1 and 3
Term Description Requirement Varjation
B, Average length between clocking 111 um (438 1 pin) < By < 131 pm (514 3 pin) B %
flux transitions
Bin Individual length between clock- 103+im (404 8 pin) < Bjp < 139 pm (547 6 pin) +15%
ing flux transitions
Bin+1 Adjacent bit-to-bit variation 0,85 Bjn < Bin+1 < 1,15 Bip +15%
Sin Subinterval length 48,4 um (190 5 pin) < Sjp < 72,6 pm (285 7 pin) +20%
Sin+1 Adjacent subinterval length 0,70 Bin/2 < Sin+1 < 1,30 Bip/2 +30%
Bln+1 or Sin+1 is the length between flux transitions immediately following and adjacent to By,
NOTE  This table shows only thelimits within which cards will function normally and does not imply any guarantee of flux
tifansition spacing during valid tefm for issued card.
Bit cell Bit cell Bit cell Bit cell Bit cell
1 bit 0 bit 1 bit 1 bit 0 bit
B in B in+1
“— g HEe g
- S in+1 —
Sub Sub Sub Sub Sub Sub
Interval Interval Interval Interval Interval Interval

Figure 11 — Flux transition spacing variation
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10.1.3 Coded character set

The coded character set for track 1 shall be 7 bit alphanumeric as shown in Table 4. The following
characters have special meanings and their use is restricted as described.

Characters Meaning or use
1“&*4+ ,1:;<=>@ _ used for hardware control purposes;
shall not be used for data content
[\1 reserved for additional national
Tharacters WHen required. DO Ot USE
internationally
# reserved for optional additional
graphic symbols
% start sentinel
A field separator
? end sentinel
Table 4 — Coded character set for 5 bit numeric
Char. Binary Char. Binary
P 25 24 23 22 21 20 P 25 24 23 22 21 2
space 1 0 0 O O 0 O @ o 1 0 0 0 0 O
! 0o o 0O o o0 o0 1 A 1 1 0 0 0 0 1
“ o o o o o0 1 O B 1 1 0 0 0 1 @
# 1 0 0 o0 o0 1 1 C o 1 0o 0 o0 1 1
$ o o O o 1 o0 O D 1 1 0 0 1 0 O
% 1 0 0 0 1 0 =4 E o 1 0o o0 1 0 1
& 1 0 0 0 1 .1ty 0 F o 1 o 0 1 1 d
‘ 0o o0 o0 o0 11 1 G 1 1 0 o 1 1 1
( 0 0 0 130 0 0 H 1 1 0 1 0 0
) 1 0 0,3 0 0 1 I o 1 0 1 o0 0 1
* 1 0 @©y-1 0 1 0 ] o 1 o0 1 o0 1
+ 0 o~ 1 0 1 1 K 1 1 0 1 o0 1 1
, 140 0 1 1 0 O L o 1 0 1 1 0
- > 0 0 1 1 0 1 M 1 1 0 1 1 o0 1
o o o 1 1 1 O N 1 1 0 1 1 1 ¢
/ 1 o o0 1 1 1 1 0 o 1 o 1 1 1 1
0 00 1 0 0 0 0 P 1 1 1 0 0 0
1 1 0o 1 0o 0 o0 1 Q o 1 1 0 0 0 1
2 1 0 1 0o 0 1 0 R o 1 1 0 0 1 O
3 o o 1 o0 o0 1 1 S 1 1 1 0o o0 1 1
4 1 0 1 0 1 0 O T o 1 1 0 1 0 O
5 o o 1 o 1 o0 1 U 1 1 1 0o 1 0 1
6 0o o 1 o0 1 1 o0 \' 1 1 1 0o 1 1 0
7 1 0 1 o0 1 1 1 w o 1 1 o0 1 1 1
8 1 o 1 1 0 0 O X o 1 1 1 0 0 O
NOTE This coded character set is identical to the coded character set in ISO/IEC 7811-x26 (derived from ASCII.)
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Table 4 (continued)
Char. Binary Char. Binary
9 o o 1 1 o0 o0 1 Y 11 1 1 0 o0 1
o o0 1 1 o0 1 O Z 11 1 1 0 1 o0
; 1 o 1 1 0 1 1 [ o0 1 1 1 o0 1 1
< o o 1 1 1 o0 O \ 1 1 1 1 1 0 O
= 1 0 1 1 1 0 1 | o 1 1 1 1 0 1
> 1 0o 1 1 1 1 o0 " 0 1 1 1 I |1 O
o o 1 1 1 1 1 - 1 1 1 1.\ |11 1

OTE  This coded character set is identical to the coded character set in ISO/IEC 7811-x26 (derivedfrom ASCII

P4

1

re

Flux transition spacing variations are shownt in Table 5 for unused encoded cards and in T3

).1.4 Maximum number of characters for ID-1 type card

he data characters, control characters, start and end sentinels, and longitudinal redundan
aracter shall together not exceed 79 characters.

D.2 Numeric track, Track 2

).2.1 Average bit density

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

).2.2 Flux transition spacing variation

turned cards. See also Figure 11.

Table 5 — Flux transitien-spacing variation for unused encoded cards-Tracks 2

cy check

direction

ble 6 for

Term Description Requirement Varjation

By Average length between clock- | 322 um (126 67 pin) < B; < 356 um (140 00 pin) +6 %
ing flux transitions
Bin Individualderigth between 315 pm (124 00 pin) < Bjp < 363 um (142 67 pin) 7%
clockifig\flux transitions

Bin+1 Adjacent bit-to-bit variation 0,90 Bjp < Bin+1 < 1,10 Bip +10%
Sin Subinterval length 153 pm (600 0 pin) < Sjp < 186 pum (733 3 pin) +10 %

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

B|n+170x Sin+1 is the length between flux transitions immediately following and adjacent to Bip,

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

Term Description Requirement Variation

B, Average length between clock- |322 pm (126 67 pin) < By <356 pm (140 00 pin) +5%

ing flux transitions

Bin Individual length between 288 um (113 33 pin) < Bjp, <390 um (153 33 pin) +15%

clocking flux transitions

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

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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Table 6 (continued)
Term Description Requirement Variation
Bin+1 Adjacent bit-to-bit variation 0,85 Bjph < Bjn+1 < 1,15 Bjp +15%
Sin Subinterval length 136 um (533 3 pin) < Sjp <203 pm (800 0 pin) +20%
Sin+1 Adjacent subinterval length 0,70 Bin/2 < Sin+1 < 1,30 Bjp/2 +30%

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

NOTE Thistable shows only the limits within which cards will function normally and does not imply any guarantee of flux
transition cp’\l‘"hg Anm'ng validterm foriccua dcard

10.2.3 (oded character set

The coded character set for track 2 shall be 5 bit numeric as shown in Table 7. The following;charactefs

have spefial meanings and their use is restricted as described.

Characters Meaning or use
<> used for hardware control purposes;
shall not be used for data'content
; start sentinel
= field separator
? end sentinel

Table 7 — Coded character set for'5 bit numeric

Char. Binary Char. Binary

P 23 22 21 20 P 23 22 21 2
0 1 0 0 o0 Q0O o 1 0 0 O
1 0o 0 0 o1 9 1 1 0 0 1
2 0 0 0-~1 O 1 1 0 1 0
3 1 0,0 1 1 ; o 1 o0 1 1
4 0O o1 0 0 < 1 1 1 0 O
5 10 1 0 1 = o 1 1 0 1
6 + 0 1 1 0 > o 1 1 1 ¢
7 0o o 1 1 1 ? 1 1 1 1 1

NOTE Tlhis coded character set is identical to the coded character set in ISO/IEC 7811-x26 (derived from ASCIL.)

10.2.4 Maximwm nhumber of characters for ID-1 type card

The datd eharacters, control characters, start and end sentinels, and longitudinal redundancy cheg¢k

Boll aathar n 3z d40 ch oo 3
CharaCte STIAaTT tusctucx Rotexeeea4o-craracters:

10.3 Numeric track, Track 3

10.3.1 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.

16
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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 following characters
have special meanings and their use is restricted as described.

C

A

S

C

S

10.3.4 Maximum number of characters for ID-1 type card

The data characters, control characters, start and end sentinels;iand longitudinal redundar

1 Error detection

Tyo techniques of error detection, as described below, shall be encoded. In both techniques, th
and trailing zeroes shall not be regarded as data,characters.

1[L.1 Parity

1/1.2 Longitudinal redundancy check (LRC)

The longitudinal redundanéy check (LRC) character shall appear for each data track. The LRC

giving the start sertinel first, followed by data and the end sentinel. The bit configuration o

The LRC chatacter shall be calculated using the following procedure:

The valu€of each bit in the LRC character, excluding the parity bit, is defined such that the tota
OJ\e bits encoded in the corresponding bit location of all characters of the data track, including

Characters Meaning or use

<> used for hardware control purposes;
shall not be used for data content

; start sentinel

= field separator

? end sentinel

Raracter shall together not exceed 107 characters.

Qall be encoded so that it immediately follows the end sentinel when the card is read in a

Raracter shall beiidentical to the bit configuration of the data characters.

cy check

e leading

parity bit for each encoded characterishall be used. The value of the parity bit is defined such that the
tdtal quantity of one bits recorded,for-each character, including the parity bit, shall be odd.

haracter
direction
F the LRC

| count of
the start

ntinel, data, end sentinel, and LRC characters, shall be even.

The LRC characters parity bit is not a parity bit for the individual parity bits of the data track, butis only
the parity bit for the LRC character encoded as described in 11.1.

12 Location of encoded tracks

Each encoded track shall be located between the two lines as shown in Figure 12. The start of encoding
is located at the centreline of the first “one” bit in the start sentinel. The end of encoding is located at the
centreline of the last bit in the longitudinal redundancy check character (the last bit is the parity bit).

© ISO/IEC 2014 - All rights reserved
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End of Start of
encoding encoding

Top reference edge
Encoded track | / |
l - R
| |
T | |

—

= —

d— J—— — f——c
- J
Term Track 1 Track 2 Track 3

a 8,33 (0,328) minimum 11,63 (0,458) minimum

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) minimum

9,09 (0,358) maximum 12,65 (0,498) maximum 15,82 (0,623) maximum
c 7,44 + 1,00 (0,293 £ 0.039) 7,44 + 0,50 (0,293% 0,020) 7,44 + 1,00 (0,293 £ 0,039)
d 6,93 (0,252) minimum 6,93 (0,252) minimum no requirement

NOTE  All tracks have a minimum width of 2,54 (0,100).
Figure 12 — Location of encoded tracks
18
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