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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
Internationd
In the field
Draft Intern

Publication

Attention is
patent right

Internationd
technology,

This third
ISO/IEC 78

changes made during this revision are listed below.

1. The reg

ISO/IE
2. Where
3. Revise
ISO/IEC 78
— Part1:
— Part 2:

Part 6:

[SO and IEC, alSo take part in the work.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives;. Part
of information technology, 1SO and IEC have established a joint technical committee, 14
htional Standards adopted by the joint technical committee are circulated-to\national bog

as an International Standard requires approval by at least 75 % of the national bodies cas

drawn to the possibility that some of the elements of this part of JSO/IEC 7811 may be
5. ISO and IEC shall not be held responsible for identifying any orall'such patent rights.

| Standard ISO/IEC 7811-2 was prepared by Joint Technical Committee ISO/IEC JTC
Subcommittee SC 17, Identification cards and related devices.

pdition of ISO/IEC 7811-2 cancels and replaces)[SO/IEC 7811-2:1995, ISO/IEC 781

3.

BO/IEC JTC 1.
ies for voting.
ting a vote.

the subject of

1, Information

1-4:1995 and

11-5:1995. The user is encouraged to review thelentire standard for revisions and updates. The major

quirements given in ISO/IEC 7811-4:1995and ISO/IEC 7811-5:1995 are included in
C 7811-2.

er possible the same definitions, criteria and test methods have been used for both Part 3
H the bandpass filter requirethents for the test method.

11 consists of the follewing parts, under the general title Identification cards — Recording
Embossing

Magnetic stripe — Low coercivity

Magngtie stripe — High coercivity

Annex B foms*a normative part of this part of ISO/IEC 7811. Annexes A and C are for information on

this edition of

and Part 6.

technique:

Y.
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Identifi
Part 2:

cation cards — Recording technique —

Magnetic stripe — Low coercivity

1 Scope

This part of

defined in the definitions clause and the use of such cards for international interchange.

This part o
overlay) on
human and

Coercivity i
Exposure o

It is the pu
given within
to specified

ISO/IEC 10
ISO/IEC 78

NOTE N
off and there

be intermixegl or reconverted. The original design was*made using the Imperial measurement system.

2 Confol

A prerequis
card is in ¢
Default vall

3 Normative references

The followir

ISO/IEC 7811 is one of a series of standards describing the characteristics for identific

f ISO/IEC 7811 specifies requirements for a low coercivity magnetic stripe (including
an identification card, the encoding technique and coded character sets.7\t'takes into con
machine aspects and states minimum requirements.

hfluences many of the quantities specified in this part of IS@AEC 7811 but is not if
the card to a magnetic field is likely to destroy the recorded data:

pose of this series of standards to provide criteria to which cards shall perform. No ¢

Ation cards as

any protective
bideration both

self specified.

bnsideration is

these standards to the amount of use, if any, experienced by the card prior to test. Failjire to conform

criteria should be negotiated between the involved parties.

B73-2 specifies the test procedures used to check cards against the parameters specifieg
11,

umeric values in the Sl and/or Imperial measurement system in this part of ISO/IEC 7811 may hay
fore are consistent with, but not exactly.equal to, each other. Either system may be used, but thq

mance

te for conformance with this part of ISO/IEC 7811 is conformance with ISO/IEC 7810. A
onformance with ¢his part of ISO/IEC 7811 if it meets all mandatory requirements sp
es apply if no others are specified.

gformative documents contain provisions which, through reference in this text, constitut

in this part of

e been rounded
two should not

N identification
bcified herein.

b provisions of

IS 7011 o dat x

A foran. . SHent—amendmente—t r—rovgoinne ~f
TOOMES 10T U gatCUTCTeTCTC e ST SubSCOut it armCurterits— toO; O TCVISIONS— 01,

any of these

this part o

publications do not apply. However, parties to agreements based on this part of ISO/IEC 7811 are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. 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.
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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

secondary standard

reference car
supplied with

NOTE Sec

100, D-38116 B

4.3

unused un-er

card possess
personalizatio
exposure to

experiencing {

4.4

unused enco
card accordin
encoding, em

4.5

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

4.6
flux transitio

location of the

4.7
reference cu
IR

minimum recq
signal amplitu
(200 flux trang

4.8

!

designated RM7811-2 that is related to the primary standard as stated in the calibratio
ach card

bndary standards can be ordered from Physikalisch-Technische Bundesanstalt (PTB), FLab. 2.24 -
raunschweig, Germany. The source of secondary standards will be maintained at least“until 2005.

coded card
ng all the components required for its intended purpose, which’has not been subje

jaylight at temperatures between 5 °C to 30 °C and huniidity between 10% to 9(
hermal shock

Hed card
to 4.3 that has only been encoded with all the data required for its intended purpose (e.
0ssing, electronic encoding)

!

m
greatest rate of change, with distance of the magnetisation

rent

rded currentamplitude under the given test conditions that causes, on the reference card,
e equal\to 80% of the reference signal amplitude Uy at a density of 8 flux transitions pg
itions-per inch) as shown in Figure 6

h certificate

Bundesallee

Cted to any

N or testing operation, and which has been stored in a clean environment with no more tipan 48 hour

% without

. magnetic

a readback
r millimetre

reference flux level

Fr
flux level in th

4.9
test recordin
two recording

e test head that corresponds to the reference current I

g currents
currents defined by:

Recording current corresponding to 3,5 Fg

= Recording current corresponding to 5,0 F

© ISO/IEC 2001 - All rig
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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

4.12

reference 4
Ur
maximum V|

4.13
physical rg
number of fi

4.14
bit density
number of d

4.15
bit cell

distance be

4.16
sub intervg
distance th3

5 Physig
The identifi
WARNING
may be rd
chemicals
the magne

5.1 Magn

Application

fetic striperarea warpage

fgnal amplitude

plue of the average signal amplitude of a reference card corrected to the primary standard

cording density
ux transitions per unit length recorded on a track

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

fween two clocking flux transitions. See Figure 10

I
it is nominally half of the distance between«two clocking flux transitions. See Figure 10

al characteristics of the identification card

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

ndered ineffective’through contamination by contact with dirt and certain cor
including plasticizers. It should also be noted that any printing or screening pla
ic stripe must.not impair the function of the magnetic stripe.

of a'22 N (0.5 Ibf) load evenly distributed on the front face opposite the magnetic stripe

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

hmonly used
ed on top of

shall bring the

entire stripg

5.2 Surfa

within 0,08 mm (0.003 in) of the rigid plate.

ce 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.

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

2,54 (0.100)
maximum

/Top reference edge J’
| et
_T_

Distortion-free
area

) | )
19,05 (0.750)
minimuam

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

If a raised sighature panel area is located on the front or back of theCard, 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 magnatic stripe

processing equjpment resulting in reading or writing errors.

6 Physicallcharacteristics of the magnetic stripe

6.1 Height and surface profile of theimagnetic stripe area

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

© 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 J'
Minimum magnetic Magnetic stripe area T a

stripe width (W)

i

NOTE In
magnetic
card. ltis

6.1.1 Surface profile of the magnetic stripe area

The maxim
See Figures

When the b
are:

«—— 82,55 (3.250) min

2,92 (0.115) max— [¢——

J

Minimum‘stripe width
W =6,35mm (0.25 in)
W £10,28 mm (0.405 in)

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

For use of tracks 1 and 2: a
For use of tracks 1, 2, and-3:..” a

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

the case of the magnetic stripe area used for track 1 and. 2{.the dimension a as shown in Figure 2 of the
nedia could be less than the maximum dimension b as shown(in Figure 11 for the location of track|2 data on the
Hesirable that the magnetic stripe area extend beyond the-limits of the encoded track.

um vertical deviation (a) ‘of)the transverse surface profile of the magnetic stripe area is{shown below.
3, 4, and 5. The slope of the surface profile curve shall be limited to: -4a/W < slope < 43/W

ending stiffness-valde (see ISO/IEC 7810) for the card is 20 mm or more then the surfage profile limits

As shown in Figure 3A As shown in Figure 3B
a<9,5um (375 pin) a<5,8 um (225 pin)
a < 15,4 um (607 pin) a<9,3 um (365 pin)

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
W = 6,35 mm (0.25 in)
W =10,28 mm (0.405 in)

© ISO/IEC 2001 - All rights reserved
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-

—]

=

.

Permitted

Figure 3 — Surface profile

Abrupt drop

Not permitted

Permitted

1

Figure 4 — Surface profile examples

Irregular profiles as shown may result in poor quality encoding.

Not permitted

T T —

Figure 5 — Irregular surface profile examples

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.

© ISO/IEC 2001 - All rights reserved
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ISO/IEC 781

6.2 Surface roughness

1-2: 2001(E)

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 = 0,60 UA before and Ui after = 0,80 UA after
6.5 Resigtance to chemicals

Average si
exposure (g

Average si
exposure (34

jnal amplitude (U,) and individual signal amplitude (U;) are med&sured before and af
s defined in the referenced Test Method document) shall result in:

and ] r 2 0,90 Up stier

UA after 2 0,90 UA before i afte

hnal amplitude (U,) and individual signal amplitude(U;,) are measured before and a

and Ui after 2 0,90 UA after

UA after 2 0,90 UA before

er short-term

ter long-term

4 hours) to acid and alkaline artificial perspirationzas defined in the referenced Test Meth¢d document.

7 Performance characteristics forthe magnetic material

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

7.1 General

This methofl uses a reference card whose material is traceable to the primary standard (see clausg 4). All signal

amplitude r
secondary r

bsults fronithe use of the secondary reference card must be corrected by the factor su
eference’card.

7.2 Testivrg and operating environment

pplied with the

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 minute exposure
over the following operating environment range:

-35°Cto 50 °C (-31 °F to 122 °F)
5% to 95%

temperature
relative humidity

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
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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 £1,3Ur
Signal amplitude 8 (200) Imin Ui Ui1 < 1,36 Ur
Signal amplitude 8 (200) Imax Ua2 Ua1 2Ua2 20,8 URr
Signal amplifude 20 (500) Imax Ui2 Ui2 2 0,65 Ur
Resolution 20 (500) Imax Uas Uas 20,7 Wa2
Erasure 0 Imin, DC Uasa Uas < 0,03|UR
Extra pulse 0 Imin, DC Uia Uig 0,05 PR

The slope of the saturation curve shall never be positive between |, .. and I

NOTE Itis pot permissible to combine the above requirements mathematically.

130— Ua2
Readbalck 120
voltagpe
(%Ug 100qug i~ | T
80—
604 0 LG s Example curve
40— Reference card|curve
corrected to thg

20— primary standaid

»
1

Ik lmin Imax Recording current

Figlre 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 flux transition

base line

L

8 Encod

The encod
recording o
occurring b
transitions 4

flux transition flux transition

Figure 7 — Waveform example

ng technique

ng technigue*for each track is known as two-frequency recording. This method all
f self-clocking data. The encoding comprises data and clocking transitions together. A
ptween Clocks signifies that the bit is a "one" and the absence of a flux transition bet
ignifies that the bit is a "zero" (see Figure 8).

bws for serial
flux transition
veen clocking

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

| | | | | |
¥ 0 | 0 | 0 | 0 | 0 3
¥ 1 | 1 | 1 | 1 | 1 |
- 1 0 1 0 0 -

t, indicates self:clocking (timing) intervals

Figure 8~~Examples of two-frequency encoding

The data shalllbe recorded as(@ synchronous sequence of characters without intervening gaps.

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

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 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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9.2 Nomi
The noming
for
for
for
9.3 Signg

The requireg)

Un
Re

NOTE T
the specified
recording fre

9.4 Bit cd

In the bit cg
and the par

!

ISO/IEC 7811-2: 2001(E)

Top reference edge \ i‘\a:90° 120’
i
[

J' \ Back of card .
]

Encoded track

e

T

Magnetic stripe
width

Figure 9 — Angle of recording
nal bit density

| bit density for each of the tracks shall be:

rack 1

rack 2
rack 3

8,27 bits/mm (210 bpi),

2,95 bits/mm (75 bpi),

8,27 bits/mm (210 bpi).

| amplitude requirements for tracks 1, 2 and 3

ments for signal amplitude on tracks-1, 2 and 3 shall be as follows:

sed encoded cards:
rned cards:

0,64 Ur < U;j< 1,36 UR
0,52 Ur<Uj<1,36 UR

he requirements above_ specify the interchange signal amplitude limits for each of the encoded tr
bit densities. Signal amplitude requirements specified in Table 1 reflect the magnetic media limits
puency and recording test currents.

nfiguration

nfiguration for each character on the magnetic area, the least significant bit (20) shall be
ty bitlast.

Ack locations at
at the specified

encoded first

9.5 Direction of recording

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

at the top.

9.6 Leadi

ng 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 transition spacing variations are shown in Table 2 for unused encoded cards and in Table 3 for returned cards.
See also Figuge 10.

Bit cell Bit cell Bit cell Bit cell Bit'eéll
1 bit 0 bit 1 bit 1 bit 0 bit

¢ Bin e Bin+1 "

— g e S

M S [¢
bub Sub Sub Sub Sub Sub
Inferval Interval Interval Interval Interval Interval

Figure10 — 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
transitions
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 follewing and adjacent to Bin
Table 3 — Flux transition spacing variation forreturned cards-Track 1 and 3
Term Description Requirement Vatiation
Ba Average length between 111 pm (4381 pin) < By < 131 pm (5143 pin) + 8%
clocking flux transitions
Bin Individual length between 103 pum (4048 pin) < Bjn < 139 um (5476 pin) + 15%
clocking flux transitions
Bin+1 Adjacent bit-to-bit variation 0,85 Bjn < Bjn+1 < 1,15Bjp + 15%
Sin Subinterval length 48,4 pm (1905 pin) < Sjp < 72,6 um (2857 pin) + 20%
Sin+1 Adjacent subintérval length 0,70 Bjn/2 < Sjn+1 < 1,30 Bjp/2 + 30%
Bin+1 or Sjf+¢'is the length between flux transitions immediately following and adjacent to Bijn.
NOTE This table:shows only the limits within which cards will function normally and does not imply any gugrantee of flux
transition gpacing,during valid term for issued card.

10.1.3 Coded character set

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

The 14 characters

information

The 3 characters

! “ & % + , ’ <
(data content).

[\]

internationally.

The character #

The 3 characters

is reserved for o

%" ?

© ISO/IEC 2001 - All rights reserved

=>@_

ptional additional graphic symbols.

shall have the following meaning:

are available for hardware control purposes and may not be used for

are reserved for additional national characters when required. They must not be used
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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

%

NOTE Thiss«coded character set is identical to the coded character set in ISO/IFC 7811-6 (derived from ASCII.)

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

ISO/IEC 7811-2: 2001(E)

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 also Figure 10.

Table 5 — Flux transition spacing variation for unused encoded cards-Track 2
Term Description Requirement Variation
Ba Average length between 322 ym (12667 pin) < By < 356 pm (14000 pin) + 5%
clocking flux transitions
Bin Individual length between 315 pm (12400 pin) < Bjy < 363um~(14267 pin) + 7%
clocking flux transitions
Bin+1 Adjacent bit-to-bit variation 0,90 Bjn < Bjn+1 % 1,10 Bj +10%
Sin Subinterval length 153 pum (6000 pin)y~<\Sjn < 186 pm (7333 pin) +10%
Sin+1 Adjacent subinterval length 0,88 Bjn/2 < Sjn+1 < 1,12 Bjp/2 +12%
Bin+1 or Sin+1 is the length between flux transitions immediately following and adjacent to Bjn.
Table 6 — Flux transition spacing variation for returned cards-Track 2
Term Description Requirement Variation
Ba Average length between 322 um (12667 pin) < By < 356 um (14000 pin) + 5%
clocking flux transitions
Bin Individual length between 288 um (11333 pin) < Bjp < 390 pum (15333 pin) +15%
clocking flux-transitions
Bin+1 Adjacent bit-to-bit variation 0,85 Bjn < Bin+1 < 1,15Bjp + 15%
Sin Subimtervatferngth T3 M (5333 N < Sin < 203 T (8000 im) +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

© ISO/IEC 2001 - All rights reserved
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The 3 characters

content).

The 3 characters

1-2: 2001(E)

<>

=9

shall have the following meaning:

start sentinel

are available for hardware control purposes and may not be used for information (data

= field separator
? end sentinel
Table 7 — Coded character set for 5 bit numeric
Char. Binary Char. Binary
p 20 22 2t 2° p 28 22h\pt 2°
0 1 0 0O O O 8 0O 1006 |0 O
1 0O O O 0 1 9 1 2,0 [0 1
2 0O 0O O 1 o0 : 1'v1 0 (1 O
3 1 0 o0 1 1 ; 0O 1 0 1 1
4 0O 0O 1 o0 oO < 1 1 1 0o O
5 1 0 1 0 1 = O 1 1 o 1
6 1 0 1 1 O > O 1 1 |1 o
7 o 0o 1 1 1 ? 1 1 1 @ 1
NOTE Tihis coded character set is identical to the coded character set in JSO/IEC 7811-6 (derived from ASCII.)

10.2.4 Maximum number of characters for ID-1 type card

The data char
together not e

10.3 Numel
10.3.1 Avera

The average |
top reference

10.3.2 Fluxt

Flux transition
See also Figu

10.3.3 Codeq

kceed 40 characters.
ic track, Track 3

ge bit density

bdge.
ansition spacing.variation

spacing variations are shown in Table 2 for unused encoded cards and in Table 3 for retu
e 10.

character set

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

it density (B,) shall be 8,27 bits/mm (210 bpi) + 8% measured in a longitudinal direction parallel to the

rned cards.

The coded character set far track 3 shall he 5 bit numeric as shown in Tabhle 7

The 3 characters

content).

The 3 characters

fiel

<>

=9

shall have the following meaning:

start sentinel

d separator

? end sentinel
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