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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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INTERNATIONAL STANDARD

ISO/IEC 8484:2014(E)

Information technology — Magnetic stripes on
savingsbooks

1 Scope

This International Standard specifies the characteristics and location of a magnetic stripe on a
savingsbook as defined in Clause 4 and the use of such savingsbooks for international interchange.

ernational Standard specifies requirements for a magnetic stripe (including
on a savingsbook, the encoding technique, and coded characten.sets. It alsd

This Infernational Standard defines performance criterja for savingsbooks. No conside
within fhis International Standard to the amount of use,if any, experienced by the saving
test. Fafilure to conform to specified criteria will benegotiated between the involved par

ISO/IE
specifig

[ 10373-2 specifies the test procedures used to check savingsbooks against tl
d in this International Standard. References in the test method to cards refer to s

NOTE 1
have be
be used
measur

Numeric values in the SI and/or limperial measurement system in this International
bn rounded off and are therefore«¢onsistent with, but not exactly equal to, each other. Ei

bment system.

NOTE 2
closed s

National systems can use different specifications, such as DIN, as well as proprietary s
ystems.

2 Conformance

A savi:[lsbook isin conformance with this International Standard if it meets all mandatory
specifi¢d hérein. Default values apply if no others are specified.

pments of this
5sibly encoded
rchange.

hny protective

specifies the
irregularities,
consideration

ut is not itself
d data.

ration is given
sbook prior to
ties.

e parameters
avingsbooks.

Standard might
ther system can

but the two are not be intermixed or reconverted. The original design was made using the Imperial

pecifications for

rrequirements

3 Normative references

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

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

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

and surface texture parameters

[SO/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 following terms and definitions apply.

4.1

primary standard
set of reference cards established by Physikalisch-Technische Bundesanstalt (PTB) and maintained by

PTB, Q-Card, a
4.2

nd WG1 secretariat that represent the values of Ur and Ir designated RM 7811-2

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

certificate suppted-with-eachecard

Note 1 to entry

source of seconglary standards will be maintained at least until 2018.

4.3
unused uneng
savingsbook ¢

subjected to any personalization or testing operation, and which has been storéd in a clean envir

with no more
between 10 %

4.4
unused encod
unused unenco
purpose (e.g. 1

4.5
returned savi
unused encode
purpose of tes

4.6
flux transitio
location of the

4.7
reference cur

Ir

Secondary standards can be ordered from Q-Card, 301 Reagan St., Sunbury, PA 17801, U

oded savingsbook
ossessing all the components required for its intended purpese) which has n

SA. The

bt been
bnment

han a 48 h exposure to daylight at temperatures between.5.°C and 30 °C and a hymidity

and 90 % without experiencing thermal shock

ed savingsbook
ed savingsbook (4.3) that has only been encoded with all the data required for its ir
hagnetic encoding, electronic encoding)

ngsbook
1 savingsbook (4.4) after it has been isSued to the savingsbook holder and returned
fing

h
greatest rate of change'with distance of the magnetisation

rent

minimum recdrded curréntamplitude under the given test conditions that causes, on the referen

a readback si

transitions pef millimetre (200 flux transitions per inch) as shown in Figure 4

4.8

al amplitude equal to 80 % of the reference signal amplitude, Ug, at a density o

tended

for the

e card,
f 8 flux

reference flux level

Fr

flux level in the test head that corresponds to the reference current, Ir

4.9

test recording currents

two recording

Imin

Imax

currents defined by

recording current corresponding to 3,5 FR

recording current corresponding to 5,0 FR

© ISO/IEC 2014 - All rights
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individual signal amplitude

Ui

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

411

average signal amplitude

Ua

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

4.12

referempce aigual aluplitudc

Ur
maxim

4.13

m value of the average signal amplitude of a reference card corrected to thé primary standard

physical recording density

numbe

4.14
bit den
numbe

Note 1 tf

4.15
bit cell|
distand

4.16
subint
distand

4.17
saving
bound
materiz
intendq

4.18

- of flux transitions per unit length recorded on a track
sity
" of data bits stored per unit of length

p entry: It is expressed in bits/mm or bpi.

e between two clocking flux transitions as,shown in Figure 8

brval
e thatis nominally half of the distahce between two clocking flux transitions as sha

sbook

hnd folded document ceniprising at least a front and back cover, usually made
1s, for identifying its holder and issuer, and which may carry data required a
d use for transactions based thereon

norma
use as

use
savingsbook (4.17), involving equipment processes appropriate to the savingsbd

and storage.as-a personal document between equipment processes

wn in Figure 8

f paper-based
5 input for the

ok technology

5 Phys1cal characteristics ol the savingsbook cover

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 savin

gsbook 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 2014 - 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-distertions

There shall bg no surface distortions, irregularities or raised areas on both sides of thesavingsbook
back cover in the area shown in Figure 1 that might interfere with the contact between the mpgnetic
head and magnetic stripe.

Dimensions’in millimetres [inches)

left refefence edge

savingsbook back cover

L

21 (0.827)

|

|

1 minim um
|

Il

93/ (3.661) J \ T
—— o
minimum 'I

lower reference edge

Distortion-free area

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

Labels or othef attachments located on the front or back of the savingsbook cover shall be outsidle of the
distortion-freé-atea-

NOTE Raised areas 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 0s-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 2014 - 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 stripe area shall be located on the outside of the savingsbook back cover as shown in
Figure P.
If the r¢ader/encoder is integrated into a savingsbook printer, the magnetic stripe shall bg parallel to the

printlie. In applications where a separate reader/encoder is used, it is generally preferaple to have the
magnetfic stripe parallel to the fold irrespective of the type of savingsbook uséd; See Figure 2.

Dimensions in milljmetres (inches)

Vertical fold Horizontal fold
Orientation of printline ~ Orientation of prigtline
Sé )
fold
Back cover Front cever Front cover
b
l Back cover
l | Magnetic stripe area |
\

«—]left reference edge

J
a . d | iLL | Magnetic stripe area )
< e > / T _ I‘_ .

Lower reference edge N e >

«—Ileft reference edge

minimum magnetic stripe width, W =b-a

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

© ISO/IEC 2014 - All rights reserved 5
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NOTE This area is based on the magnetic stripe area defined by ISO/IEC 7811-2 for tracks 1, 2, and 3.

6.2 Surface 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 pin). See Figure 3.

1

= —

Figure 3 — Surface profile

6.3 Height pf the magnetic stripe area

The vertical d¢viation (h) of the magnetic stripe area relative to the adjacent surface of the savingsbook
shall be less thlan 0,102 mm (4000 pin).

6.4 Surfacqgroughness

The surface roughness, R,, of the magnetic stripe area shall be less than or equal to 1,4 pm (55.2 pin) in
both the longitudinal and transverse directions when measured according to ISO 4287.

6.5 Adhesign of stripe to savingsbook

The stripe shall not separate from the savingsbook under normal use.

6.6 Resistance to environment

The magnetic ptripesshall resist deterioration from exposure to light and other environmental|factors
encountered i1|1 normal use.

7 Performance characteristics for the magnetic material

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 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.

6 © ISO/IEC 2014 - All rights reserved
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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

relative humidity

-35°Cto 50 °C (-31 °F to 122 °F)

5%to95 %

7.3 Signal amplitude requirements for magnetic media

The requirements for recording characteristics of the savingsbook are shown in Tahle“1

, Figure 4, and

Figure b.
Table 1 — Signal amplitude requirements for unused unencodedsavingsbooks
Ddgscription Density Testrecording Signal Requirement
ft/mm (ftpi) current amplitude
result
Signgal amplitude 8 (200) Imin Uga 0,8 Ur < Ua1|£ 1,3 URr
Signgal amplitude 8 (200) Imin Un Ui1 < 1,36 UR
Signgal amplitude 8(200) Imax U2 Ua1 = Up2 30,8 Ur
Signal amplitude 20 (500) Imax Uiz Uiz =2 0,65 Ur
Resolution 20 (500) Imax Uas Upz 20,71 Un2
Frasure 0 Imin, RC Ups Up4<0,03 Ur
Extra pulse 0 Eain, DC Uia Uis < 0,05 UR

NOTE 1
savings

NOTE 2
variatioh as measured per

Table.2.

The slogle of the saturation curve shall never be positive between Iy and Imax.

It is not permissible to combine the above requirements mathematically. These values ar
ooks tests and are not applicablé€ for encoded savingsbooks.

It has been observed that law/resolution as measured per Table 1 can correlate with high flux ti

b for unencoded

ansition spacing

card curve

corrected to the primary

s Ua1
IS0—T """~~~ Uas
Realdback 120 — /
volltag e ST D-.....
100—---py, ~ - RS D ... .
(0] S Qo
80— -7/ ! |\
| I
| I
60 — : : """"" Example curve
i i
40— | | Reference
i i
20— i : standard
i i
1 1 ;
Ip Imin I ax Recording current

Figure 4 — Saturation curve example showing tolerance area at 8 ft/mm (200 ftpi)
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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
A
base line
V { {
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 2014 - All rights reserved
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t, indicates self-clocking (timing) intervals

Figure’6 — 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 I;yj, may result in poor quality encoding.

9 Encoding specification

T £ L 11 PPN 1 L L £l L 1 1
NOTE e rorfrat atra rayott or tire reCoratg (e ot or craractersara recoras;cont nts 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 2014 - All rights reserved 9
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Leftreference edge Magnetic stripe

width

L |

‘ | ‘ ‘ ‘ ‘ | ‘ ‘ ‘ Encoded track

\—T
u

Lowenreference edge

Figure 7 — Angle of recording

9.2 Nominal bit density
The nominal bjt density shall be 8,27 bits/mm (210 hpi).

9.3 Signal amplitude requirements for track

The requiremgnts for signal amplitude on‘tkack are as follows:
Unused encoded savingsbook:'0,64 Ur < U; < 1,36 Ur
Returned savingsbook: 0,52 Ur < Uj<1,36 Ur

NOTE The fequirements abeve specify the interchange signal amplitude limits for the encoded tragk at the

specified bit depsity. Signal.dmplitude requirements specified in Table 1 reflect the magnetic media limifs at the
specified recording frequency and recording test currents.

9.4 Bit configuration

In the bit configuration for each character on the magnetic area, the least signiticant bit (2U]) shall be
encoded first and the parity bit last.

9.5 Direction 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 © ISO/IEC 2014 - All rights reserved
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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 bit 0 bit 1 bit 1 bit 0 bit
¢—— . —H¢t— . —h
in in+1

< Si_N_ 5. M

Sin+1
Sub Sub Sub Swu'h Sub Sub
Interval Interval Interval Taiterval Interval Interval

Figure 8 — Flux transition spacing variation

Table 2 — Flux transitionrspacing variation for unused encoded savingsbpoks

Term Description Requirement Variation
Ba Average length 111 um (4381 pin) < B3 < 131 um (5143 pin) +8%
between clocking/flux
transitions
Bin Individual length 109 pm (4286 pin) < Bjp < 133 pm (5238 pin) +10 %
betwéen'clocking flux
transitions
Bin+1 Adjacent bit-to-bit 0,90 Bin < Bin+1 < 1,10 Bip 10 %
variation
Sin Subinterval length 53 pm (2095 pin) < Sjp < 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 following and adjacent to Bjp,

NOTE It has been observed that low resolution as measured per Table 1 can correlate with high flux transition spacing
variation as measured per Table 2.

© ISO/IEC 2014 - All rights reserved 11
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Table 3 — Flux transition spacing variation for returned savingsbooks

Term Description Requirement Variation

By Average length between clock- 111 pm (4381 pin) < By < 131 um (5143 pin) +8%
ing flux transitions
Bin Individual length between 103 pm (4048 pin) < Bjp < 139 um (5476 pin) +15%
clocking flux transitions

Bin+1 Adjacent bit-to-bit variation 0,85 Bjp < Bin+1 < 1,15 Bip +15%
Sin Subinterval length 48,4 pum (1905 pin) < Sjp < 72,6 pm (2857 pin) +20%

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

NOTE
guarantee of flu

transition spacing during valid term for issued savingsbooks.

Bin+1 or Sin+1 is theTength between fTux transitions immediately following and adjacent to Bjy.

This taple shows only the limits within which savingsbooks will function normally and does not.inpply any

9.9 Coded ¢haracter set

The coded chafacter set shall be 5 bit numeric as shown in Table 4.

The 3 charactdrs : < > are available for hardware control purposes and shall not be used for infofjmation

(data content)

The 3 charactgrs ; = ? shall have the following meanings:

; start §entinel

= field spparator

?  end sqntinel

Table 4 — Coded character set for 5 bit numeric

Char. Binary Char. Binary
| 23 22 21 20 P 23 22 21 20
0 | 0 0 0 0 0 1 0 0 0
1 0 0 0 0 1 1 1 0 0 1
2 0 0 0 1 0 1 1 0 1 0
3 | 0 0 1 1 ; 0 1 0 1 1
4 ([ 0 1 0 0 < 1 1 1 0 0
5 | 0 1 0 1 = 0 1 1 0 1
6 1 0 1 1 0 > 0 1 1 1 0
7 0 0 1 1 1 1 1 1 1 1

NOTE

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

9.10 Maximum number of characters

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

character shall together not exceed 108 characters.

9.11 Re-recording

For each new recording the entire length of the magnetic stripe area shall be re-recorded and areas not
used for data or control characters shall be filled with 0 bits.

12
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Two techniques of error detection, as described below, shall be encoded. In both techniques, the leading
and trailing zeroes shall not be regarded as data characters.

10.1 Parity

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

10.2 Longitudinal redundancy check (LRC)

The lodgitudinal redundancy check (LRC) character shall appear for each data track. The|LRC character

shall b

e encoded so that it immediately follows the end sentinel when the savingsbo

pk is read in a

directi¢n giving the start sentinel first, followed by data and the end sentinel. The bit configuration of
the LR( character shall be identical to the bit configuration of the data characters.

The LR[ character shall be calculated using the following procedure.

The valjue of each bit in the LRC character, excluding the parity bit, is defined such that th

one bit

b encoded in the corresponding bit location of all characters(ofithe data track, incl

senting), data, end sentinel, and LRC characters, shall be even.

The LR

C characters parity bit is not a parity bit for the individual parity bits of the data tr

the parijity bit for the LRC character encoded as describedin*10.1.

11 Lo

The en
located
centrel

cation of encoded track

b total count of
ding the start

ack, but is only

oded track shall be located between the:two lines as shown in Figure 9. The start of encoding is
at the centreline of the first “one” bitiin the start sentinel. The end of encoding i§ located at the
ne of the last bit in the longitudinalredundancy check character (the last bit is the parity bit).

© ISO/IEC 2014 - All rights reserved
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