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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-gover

mental_in liaison with 1ISO and IEC _also take part in the waork In the field of infg

rmation

technology, 1SQ
International St

The main task

Standards adopted by the joint technical committee are circulated to national bodies fortvoting. Public

an Internationa

Attention is dra
rights. ISO and

ISO/IEC 8484
Subcommittee

This first editio
The user is end

and IEC have established a joint technical committee, ISO/IEC JTC 1.

of the joint technical committee is to prepare International Standards).Praft Inter
Standard requires approval by at least 75 % of the national bodies easting a vote.

wn to the possibility that some of the elements of this document may be the subject o
IEC shall not be held responsible for identifying any or all such-patent rights.
ISO/IEC JTC 1,

was prepared by Joint Technical Committee Information tecf

5C 17, Cards and personal identification.

n of ISO/IEC 8484 cancels and replaces ISO 8484:1987, which has been technically
ouraged to review this edition for revisions and updates. Most of the magnetic charad

hndards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 2.

national
ation as

f patent

nology,

revised.
teristics

are based on IBO/IEC 7811-2, Identification cards — Recording technique — Part 2: Magnetic stripegl— Low

coercivity. Becguse savingsbooks are generally paper-based documents, some criteria and test methods have

been taken from ISO/IEC 15457-2, Identification cards — Thin flexible cards — Part 2: Magnetic recording

techniques. The major changes from the first edition\are as follows.

—  Wherever |possible, the terms and definitions, criteria and test methods have been taken from
ISO/IEC 7811-2.

— The referepce material has changed from SRM 3200 to RM 7811/2.

— Signal amglitude requirements have been expanded (based on ISO/IEC 7811-2).

— This Internftional Standard.has changed from ISO to ISO/IEC.

— Classificatipns for unuséd and returned savingsbooks have been added.

— More conpplete<flux ftransition spacing variation requirements have been added (baged on

An optional high coercivity magnetic stripe has been added, based on ISO/IEC 7811-6 and RM 7811/6.

Notes in this International Standard are only used for giving additional information intended to assist in the
understanding or use of the International Standard and do not contain provisions or requirements to which it is
necessary to conform in order to be able to claim compliance with this International Standard.

NOTE Numbers for signal amplitude and flux transition spacing variation are taken from ISO/IEC 7811-2 and
ISO/IEC 15457-2 and are based on testing performed on sample passbooks at two test facilities.

© ISO/IEC 2007 — All rights reserved
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Information technology — Magnetic stripes on savingsbooks

defined| in Clause 4 and the use of such savingsbooks for international interchange~Co
internat/onal interchange systems is provided through the requirements of this Intérnati
enabling a savingsbook with a magnetic stripe to be read and possibly encoded in a device th
with regding identification cards used in international interchange.

This International Standard specifies requirements for a magnetic stripe (including’any protecti
savingspook, the encoding technique and coded character sets. It also gpecifies the chara
savingspook cover such as stiffness, minimum size, surface irregularities) rolghness and inte
the cover material and the magnetic stripe. It takes into consideration.- both human and machi
states minimum requirements.

Coercivjty influences many of the quantities specified in this International Standard but is not
Exposufe of the savingsbook to a magnetic field is likely to déstroy the recorded data.

This In
this Intg
to confd

rnational Standard defines performance criteria-for savingsbooks. No consideration
rnational Standard to the amount of use, if any,experienced by the savingsbook priof
rm to specified criteria should be negotiated\bétween the involved parties.

ISO/IEG 10373-2 specifies the test procedures-used to check savingsbooks against the paran
in this International Standard. References in\thé test method to cards shall refer to savingsbool

NOTE 1
rounded
should n|

off and therefore are consistentwith, but not exactly equal to, each other. Either system may be
pt be intermixed or reconverted.*The original design was made using the Imperial measurement

NOTE 2
systems

National systems may.use different specifications, such as DIN, as well as proprietary specifi

2 Cagnformance

A savin
specifig

gsbook-is in conformance with this International Standard if it meets all mandator
d herein. Default values apply if no others are specified.

savingsbook as
mpatibility with
onal Standard,
At is compatible

e overlay) on a
cteristics of the
action between
he aspects and

itself specified.

is given within
to test. Failure

heters specified
S.

Numeric values in the Sl and/or Imperial measurement system in this International Standar¢d may have been

used, but the two
bystem.

cations for closed

y requirements

3 Normative references

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

ISO 2493, Paper and board — Determination of resistance to bending

ent. For dated
the referenced

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

and surface texture parameters

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

© ISO/IEC 2007 — All rights reserved
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41

primary standard
set of reference cards established and maintained by Physikalisch-Technische Bundesanstalt (PTB) that
represent the values of Ug and /g designated RM 7811/2

4.2

secondary stan

dard

reference card designated RM 7811/2 that is related to the primary standard as stated in the calibration

certificate supp

NOTE Seco
Bundesallee 100
2008.

4.3

unused unenc
savingsbook pqg
to any persona
than a 48 h exg
90 % without e

4.4

unused encod
unused unencdg
purpose (e.g. n

4.5

returned savingsbook

unused encode
purpose of testi

4.6
flux transition
location of the ¢

4.7

reference currg

Ir
minimum recor|
readback signg

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

4.8
reference flux
Fr
flux level in the

4.9
test recording
two recording ¢

[min
[max

ied with each card

ndary standards can be ordered from Physikalisch-Technische Bundesanstalt (PFB), AG
D-38116 Braunschweig, Germany. The source of secondary standards will be maintainéd at |

pded savingsbook

ssessing all the components required for its intended purpose, which has not been s
ization or testing operation and which has been stored in aclean environment with
osure to daylight at temperatures between 5 °C and 30 °G.and a humidity between 1
periencing thermal shock

pd savingsbook
ded savingsbook (4.3) that has only been encaded with all the data required for its i
agnetic encoding, electronic encoding)

d savingsbook (4.4) after it has been issued to the savingsbook holder and returneq
ng

reatest rate of change with distance of the magnetisation

nt

ded current amplitude under the given test conditions that causes, on the reference
| amplitude equal to 80 % of the reference signal amplitude, Ur at a density o

!

252 -
past until

bjected
0 more
) % and

htended

for the

card, a
f 8 flux

level

test head that corresponds to the reference current, I

currents
urrents defined by

recording current corresponding to 3,5 Fr
recording current corresponding to 5,0 Fg

© ISO/IEC 2007 — All rights reserved
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4.10

ISO/IEC

individual signal amplitude

U

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

4.11

average signal amplitude

Ua

8484:2007(E)

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

physic
number

414

bit densgity

number

4.15
bit cell

distanc¢ between two clocking flux transitions

4.16
subinte

distanc¢ that is nominally half of the distance between two clocking flux transitions

417

savingsbook

bound
materia
for trans

418

normal
use as
storage

5 Ph

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

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

rval

and folded document comprising at least a front and back cover, usually made

andard

bf paper-based

s, for identifying its holder-and issuer, and which may carry data required as input for the intended use

actions based thereon

use
B savingsboek\(4.17), involving equipment processes appropriate to the savingsbook
as a personal document between equipment processes

ySical characteristics of the savingsbook cover

technology and

Before testing is carried out, the savingsbook shall be stored for a minimum of 24 h in an environment with a
temperature of 23 °C + 2 °C and relative humidity of (50 + 10) %. Testing shall be carried out in the same
environment, or as specified in ISO/IEC 10373-2. Unused encoded savingsbooks shall conform to the
following characteristics.

A savingsbook with magnetic stripe shall remain usable under the following conditions:

temperature 5°Cto40°C
relative humidity 20 % to 80 % non-condensing
maximum wet bulb temperature 25 °C

© ISO/IEC 2007 — All rights reserved
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WARNING — The attention of savingsbook 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

Application of a 2,2 N (0.5 Ibf) 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.

5.2 Surface distortions

There shall be|no surface distortions, irregularities or raised areas on both sides of the savingsbopk back
cover in the area shown in Figure 1 that might interfere with the contact between the magnetic)hg¢ad and
magnetic stripe

dimensions in millimetres{inches)
left refefence edge

savingsbook back cover

|

i 21 (0.827
Distortion-free area i mir(ﬂmum)
\ 1
934(8.661) _l T
minimum l

lower reference edge

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

Labels or othgr attachmments located on the front or back of the savingsbook cover shall be outside of the
distortion-free farea.

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

5.3 Stiffness

The bending moment shall be greater than or equal to 0,032 N in the direction of the magnetic stripe (parallel
to the lower reference edge) according to the bending moment method specified in ISO 2493.

NOTE The original test method was based on Tappi T489 o0s-76, which is now obsolete. According to this test method
the arm is 50 mm long and the speed was 210 + 20 degrees/minute. The requirement for the Tappi method was 0,0016
Nm which converts to 0,032 N = 1,6 Nmm /0,05 m.

4 © ISO/IEC 2007 — All rights reserved
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5.4 Materials

After the magnetic stripe has been placed on the savingsbook cover, there shall be no reaction between the
cover materials (both front and back) and the magnetic stripe that could cause any malfunction of the
magnetic stripe in normal use.

6 Physical characteristics of the magnetic stripe

6.1 Location

The magnetic eripn area shall be located on the outside of the cn\/ingchnnl( back cover as shown in Figure 2.

If the r¢ader/encoder is integrated into a savingsbook printer, the magnetic stripe shall-be parallel to the
printling. In applications where a separate reader/encoder is used, it is generally preferabble to have the
magnet|c stripe parallel to the fold irrespective of the type of savingsbook used. Seg Figure 2.

dimensions in millimefres (inches)

Vertical fold Horizontal fold
Orientation of printline _ Orientation of printline
f— )
' fold
| Front cover

Back cover ' Front cover

J’ I Back cover
| Magnetic stripe area |

T —
— c
| Magnetic stripe area
——"d <
e L_ c
«—left reference edge — d —

Lower reference edge e

— T

Q)

«—left reference edge

a b c d e
maximum minimum maximum minimum minimum
5(0.197) 19 (0.748) 2,9 (0.114) 90 (3.543) 100 (3.937)

Figure 2 — Location of magnetic material for savingsbook

NOTE This area is based on the magnetic stripe area defined by ISO/IEC 7811-2 for tracks 1, 2, and 3.

© ISO/IEC 2007 — All rights reserved 5
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6.2 Surface

2007(E)

profile of the magnetic stripe area

The maximum vertical deviation (a) of the transverse surface profile of the magnetic stripe area shall be less

than or equal to

8 um (315 pnin). See Figure 3.
|

K

-

—
I\

1
—]

||

[ ——

6.3 Height ¢

The vertical de
be less than 0,1

6.4 Surface

The surface rou
the longitudinal

6.5 Adhesia

The stripe shall

6.6 Resista

The magnetic
encountered in

7 Perform

pf the magnetic stripe area

Figure 3 — Surface profile

iation (%) of the magnetic stripe area relative to the adjacent surface of the savingsbo
02 mm (4000 pin).

roughness

ghness, R,, of the magnetic stripe area shall be less than or equal to 1,4 ym (55.2 pin
and transverse directions when measured according to 1ISO 4287.

n of stripe to savingsbook

not separate from the sayingsbook under normal use.

nce to environment

stripe shall resist deterioration from exposure to light and other environmental
normal use.

ance characteristics for the magnetic material

ok shall

in both

factors

7.1 General

The purpose of this clause is to enable magnetic interchangeability between savingsbook and processing
systems. Media coercivity is not specified. Media performance criteria, regardless of coercivity, are specified

in7.3.

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.

© ISO/IEC 2007 — All rights reserved
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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 amplitude requirements for magnetic media

The requirements for recording characteristics of the savingsbook are shown in Table 1, and Figures 3 and 4.

Table 1 — Signal amplitude requirements for unused unencoded savingsbogks

Description Density Test recording Signal Requjrement
ft/mm (ftpi) current amplitude result
Signal pmplitude 8 (200) Imin Unq 0,8 Ur < WUa1 <13 0UR
Signal pmplitude 8 (200) Imin Ui U1 <1,36 UR
Signal pmplitude 8 (200) Imax Upno Up1 > Up2 > 0,8 UR
Signal pmplitude 20 (500) Imax U2 U2 >10,65 Ur
Resolution 20 (500) Imak Uns Uaz >{0,7 Un2
Erasurg 0 Iy DC Upa Uns4 </0,03 UR
Extra pulse 0 Imin, DC Ui4 Uis <|0,05 Ur
The slgpe of the saturation curve shall neéver be positive between /. and ..

NOTE It is not permissible to eombine the above requirements mathematically. These values arg¢ for unencoded
savingspooks tests and are not applicable for encoded savingsbooks.

A UA1
L £ Uno
Reaflback -\ 120— / /
voltage ST Qo
(AUR) 100—--yr /‘\ """ Q-
80— -------Ffmmm - . —
60— i L e Example curve
40— i i Reference card curve
: : corrected to the primary
20— ! ! standard
IR Imin Imax Recording current

Figure 4 — Saturation curve example showing tolerance area at 8 ft/mm (200 ftpi)

© ISO/IEC 2007 — All rights reserved 7
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NOTE The curve defines the primary standard response (on a card). The window parameters define a savingsbook
that will be functional in the machine readable environment. The corrected reference curve depicted above may not meet
the specifications defined in 7.

As an option, a high coercivity magnetic stripe may be used. In this case, the performance requirements given
in Annex A apply in place of those given in 7.3.

flux transition flux transition

signal

level
V'S

base line
flux transition flux transition
Figure 5 — Waveform example
8 Encodingtechnique

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 6).

8 © ISO/IEC 2007 — All rights reserved
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t t t t t t

| | | | | |
N 0 ! 0 ! 0 ! 0 ! 0 B
1 . 1 . 1 . 1 . 1 .
T 1 0 1 0 0 -

t, indicates self-clocking (timing) intervals

Figure.6 — Examples of two-frequency encoding

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

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

9 Encoding specification

NOTE The format and layout of the recording (i.e. number of characters and records, contents of records, definition of
the gap between records, etc.) should be specified in a separate application standard or specification.

9.1 Angle of recording
The angle of recording shall be normal to the nearest edge of the savingsbook parallel to the magnetic stripe

with a tolerance of + 40 minutes. The angle of recording («) is determined by measuring the angle of the head
gap when the reading amplitude is maximum (see Figure 7).

© ISO/IEC 2007 — All rights reserved 9
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Left

2007(E)

reference edge Magnetic stripe

width

=L

Encoded track

—T

9.2 Nomina

The nominal bit

\T
N

Lower reference edge

o =90° £ 40’

Figure 7 — Angle of recording

| bit density

density shall be 8,27 bits/mm (210 bpi).

9.3 Signal gmplitude requirements for track

The requiremer

Unused e
Returned

NOTE The r
bit density. Signg
frequency and re

ts for signal amplitude on track are as-follows:

hcoded savingsbook: 0,64 Ug

0,52 U

36 Ug
36 Ug

< Ui <
< U<

1,
savingsbook: i<

bquirements above specify the interchange signal amplitude limits for the encoded track at the

cording test currents.

9.4 Bit confijguration

In the bit confid
first and the pa

uration-for each character on the magnetic area, the least significant bit (2°) shall be ¢
ity bit_last.

specified

| amplitude requirements ‘specified in Table 1 reflect the magnetic media limits at the specified fecording

ncoded

9.5 Directio

n of recording

The encoding shall begin from the left reference edge viewed from the side with the magnetic stripe and with

the stripe at the

bottom.

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 2,9 mm (0.114 in) or after 90 mm (3.543 in) from the left reference edge
of the savingsbook when viewed from the back are not required to meet the specifications given herein.

10
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9.7 Average bit density

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

9.8 Flux transition spacing variation

Flux transition spacing variations are shown in Table 2 for unused encoded savingsbooks and in Table 3 for
returned savingsbooks. See also Figure 8.

Bit cell Bit cell Bit cell Bit cell Bit cell
1 hit O hit 1 hit 1 hit O hit

' Bin M Bine1 —

— 5 e 5

N Sine1 [

Sub Sub Sub Sub Sub Sub
Interval Interval Interval _Interval Interval Interval

Figure 8 — Flux‘transition spacing variation

Table 2 — Flux transition spacing variation for unused encoded savingsbooks

Term Description Requirement Variation

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

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

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

Sin Subinterval length 53 pm (2095 pin) < Sjn < 68 pm (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 following and adjacent to Bijn.

© ISO/IEC 2007 — All rights reserved 11
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Table 3 — Flux transition spacing variation for returned savingsbooks

Term Description Requirement Variation

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

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

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

Sin Subipterval length 48,4 um (1905 pin) < Sin < 72,6 pm (2857 pin) +20| %

Sin+1 Adjafent subinterval length 0,70 Bin/2 < Sin+1 < 1,30 Bjp/2 + 30| %

Bin+1 or Sin+1l[is the length between flux transitions immediately following and adjacent10’Bjn.

NOTE This| table shows only the limits within which savingsbooks will function normally/and does not injply any
guarantee of flux transition spacing during valid term for issued savingsbooks.

9.9 Coded ¢haracter set
The coded chatacter set shall be 5 bit numeric as shown in Table 4

The 3 charactefs : <> are available for hardware.control purposes and shall not be used for infgrmation
(data content).

The 3 charactefs ; =7 shall have the following meanings:

;  start sentinel
= field separator
? end serntinel

Table' 4 — Coded character set for 5 bit numeric

Char. Binary Char. Binary

p 2° 22 2" 2° p 2° 22 2| 2°
D 1 0 0 0 O 8 0o 1 0O g o
1 0O 0 0 o0 1 9 1 1 0O 0 1
2 0O 0 0 1 0 : 1 1 0 1 0
3 1 0O 0 1 1 ; 0o 1 0 1 1
4 0O 0 1 0 O < 1 1 1 0 O
5 1 0o 1 0o 1 = 0o 1 1 0o 1
6 1 0o 1 1 0 > 0o 1 1 1 0
7 0O 0 1 1 1 ? 1 1 1 1 1

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