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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

committe

governmeental, in liaison with ISO and IEC, also take part in the work. In the field of information technolegy, ISO
and IEC have established a joint technical committee, ISO/IEC JTC 1.

Internatig

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

Standarg

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention

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

ISO/IEC

Subcommittee SC 17, Cards and personal identification.

This secpnd edition cancels and replaces the first edition (ISOAEC 10373-2:1998), which has been technically

revised.

ISO/IEC

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

es collaborate in fields of mutual interest. Other international organizations, governmental and nef

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

s adopted by the joint technical committee are circulated to national bodies for.voting. Publication as

is drawn to the possibility that some of the elements of this document-may be the subject of patent

10373-2 was prepared by Joint Technical Committee ISQ/IEC JTC 1, Information technology,

10373 consists of the following parts, under thelgeneral title /dentification cards — Test methods:
1: General characteristics

2: Cards with magnetic stripes

3: Integrated circuit(s) cards with contacts and related interface devices

5: Optical memory cards

6. Proximity cards

7: Vicinity cards

© ISO/IEC 2006 — All rights reserved
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Identification cards — Test methods —

Part 2:
Cards with magnetic stripes

1 Scope

m ISO/IEC 7810. Each test method is cross-referenced to one or more base standards, which

I
gmployed in identification card applications.

—

his part of ISO/IEC 10373 defines test methods which are specific toimagnetic stripe technology.

b

OTE 1 - Criteria for acceptability do not form part of this part of ISO/IEC 10373 but will be found in the Int
tandards mentioned above.

(d))

b

OTE 2 - Test methods described in this part of ISO/IEC 10373, are intended to be performed separately. A giV
ot required to pass through all the tests sequentially.

=]

Normative references

D)

—

he following referenced documents ‘are indispensable for the application of this document. F
bferences, only the edition cited -applies. For undated references, the latest edition of the rg
document (including any amendments) applies.

—

5O 1302, Geometrical Product Specficiations (GPS) — Indication of surface texture in technica
documentation

50 2409:1992, Paints and varnishes — Cross-cut test

5O 3274, Geaemetrical Product Specifications (GPS)— Surface texture: Profile method —
dharacteristies of contact (stylus) instruments

5O 4288, Geometrical Product Specifications (GPS)— Surface texture: Profile method — R
Hdrocédures for the assessment of surface texture

IBO/IEC 10373 defines test methods for characteristics of identification cards according to the definitjon given
i

may be

SO/IEC 7810 or one or more of the supplementary standards that define the\information storage technologies

ernational

en card is

or dated
ferenced

product

Nominal

hles and

ISONECT 787171-2Z, Identification cards — Recording technique — Part 2. Magnetic stripe — Low coercivity

ISO/IEC 7811-6, Identification cards — Recording technique — Part 6: Magnetic stripe — High coercivity

ISO/IEC 7811-7, Identification cards — Recording technique — Part 7: Magnetic stripe — High coercivity, high

density

IEC 454-2, Specification for pressure-sensitive adhesive tapes for electrical purposes — Part 2: Methods of

test

© ISO/IEC 2006 — All rights reserved
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

test method

method for testing characteristics of identification cards for the purpose of confirming their compliance with
International Standards

3.2
testably(functional
has surv|ved the action of some potentially destructive influence to the extent that:

a) any magnetic stripe present on the card shows a relationship between signal amplitudes before.and aftg
expgsure that is in accordance with the base standard;

pL4

b) any |integrated circuit(s) present in the card continue to show an Answer to Resét response! which
conforms to the base standard;

c) any ontacts associated with any integrated circuit(s) present in the card(Continue to show electrical
resigtance and impedance which conform to the base standard;

d) any pptical memory present in the card continues to show optical eharacteristics which conform to thie
bas¢ standard;

e) any ¢ontactless integrated circuit(s) in the card continue to operate as intended.

3.3
warpage
deviation] from flatness

34
flux transitions per millimetre
ft/mm
linear regording density applied to a track on.a magnetic stripe

3.5
recording
creating [a track of flux reversals-according to a test method given in this part of ISO/IEC 10373, with thee
values of all applicable test parameters specified

3.6
encoding
creating p track offlux reversals whose spacing is modified, according to a coding scheme, to represent data

3.7
surface roughness
surface topology of an area of surface, qualified in the international standards by reference 1o various
resolution determinants and methods of calculation

1 This part of ISO/IEC 10373 does not define any test to establish the complete functioning of integrated circuit(s) cards.
The test methods require only that the minimum functionality (testably functional) be verified. This may, in appropriate
circumstances, be supplemented by further, application specific functionality criteria which are not available in the general
case.

2 © ISO/IEC 2006 — All rights reserved
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3.8

amplitude measurements

(magnetic stripe) measurement of readback signal amplitude according to a test method given in this part of
ISO/IEC 10373, with the values of all applicable test parameters specified

3.9

flux transition spacing variation

deviation from nominal of measured values of the distance between adjacent flux transitions along a line
parallel to the centre-line of the encoded track

.10
agnetic stripe adhesion
rength of the bond between the magnetic stripe and the card

se as an identification card (see clause 4 of ISO/IEC 7810:2003), involving equipment processes appropriate
tp the card technology and storage as a personal document between equipment(processes

.12

atic saturation M(H) loop
ormal hysteresis loop for which the magnetic field strength is cycled:between the extremes -H,,o to| +Hax at
ch a low rate of change that the loop is not influenced by the rate of-change (see IEC 50(221))

.13
oercivity
wm=Hey

ntinuously applied magnetic field which reduces the.magnetisation to zero from a previously saturgted state
the opposite direction (see IEC 50(221)), measured-parallel to the longitudinal axis of the stripe

.14

r
pplied magnetic field which when<removed returns the material to a zero magnetisation stat¢ from a
reviously saturated state in the opposite direction, measured parallel to the longitudinal axis of the strjipe

aussian CGS unit_o6fymagnetic field strength which is commonly used in the magnetic recording|industry,
qual to approximately 79,578 A/m (relationship is informative, see annex A (informative) of ISO 31-5{1992)

.16
atic demagnetisation

160
reductionn in magnetisation under the influence of an opposing magnetic field; characterised |by (M, -

(3160)) ~ M,; the average slope of the "demagnetisation" quadrant of the static saturation M(H) loop
between magnetic field strength values of H =0 and H = -160 kA/m

3.17

squareness

SQ

ratio of the value of magnetisation (M) at zero magnetic field strength (H = 0) to that at H,,.x obtained from the
static saturation M(H) loop

NOTE SQ = M/M(Hmax).

© ISO/IEC 2006 — All rights reserved 3
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3.18
longitud
SQ

inal squareness

squareness of the medium measured parallel to the longitudinal axis of the magnetic stripe

3.19
perpend
SQ,

icular squareness

squareness of the medium measured perpendicular to the plane of the magnetic stripe

3.20
switchin

SFp
width at
same cu

3.21
switchin

SFs
differenc
and M(H

NOTE

3.22
angle of|

XS Qmax
angle be

the magnetic stripe

3.23

resolution

average
some sp

3.24

UFi
magnitug
the stripe

4 Def

41 Te

Unless o

g field by derivative

half height of the differentiated static magnetisation curve M(H) divided by the coercivity/from th
've

[¢)

g field by slope

e between the field values at the intercept of the static magnetisation M(H) loop with M(H) = 0,5M,
=-0,5M,, divided by the coercivity

=

SFs = (IHal-IH1/) Hepy , where M(-/H1/) = 0,5M; and M(-/Hol) = -0,5M:.

maximum squareness

=

fween the direction at which the maximum value of squareness is found and the longitudinal axis ¢

signal amplitude at some specified higher recording density divided by the average signal amplitude @t
pcified lower recording density, multiplied by 100, expressed as a percentage

=h

e of the individual element at specified frequency of the Fourier spectrum of the entire waveform ¢

ault items<@pplicable to the test methods

st environment

thenwise specified, testing shall take place in an environment of temperature 23°C + 3°C (73°F £ 5°R

~

and of re

dtive humidity 4U% 10 6U7.

4.2 Pre-conditioning

Where pre-conditioning is required by the test method, the identification cards to be tested shall be conditioned
to the test environment for a period of 24 h before testing.

4.3 Selection of test methods

Tests shall be applied as required to test the attributes of the card defined by the relevant base standard.

© ISO/IEC 2006 — All rights reserved
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4.4 Default tolerance

2006(E)

Unless otherwise specified, a default tolerence of + 5% shall be applied to the quantity values given to specify

the characteristics of the test equipment (e.g. linear dimensions) and the test method procedures
equipment adjustments).

4.5 Total measurement uncertainty

(e.g. test

The total measurement uncertainty for each quantity determined by these test methods shall be stated in the

testTeport:

LN

Test methods

8.1 Magnetic stripe area warpage

Tihe purpose of this test is to measure the degree of warpage of a card test sample in the area of the
stripe (see ISO/IEC 7811-2, ISO/IEC 7811-6 and ISO/IEC 7811-7).

Tlhe method is applicable to both embossed and unembossed cards.

5.1.1 Apparatus
Tlhe apparatus is shown in Figure 1. It comprises:

q) a level rigid plate whose surface roughness is not-greater than 3,2 um (130 pin) in accordz
ISO 1302. The plate shall contain an aperture to.allow access for a micrometer probe;

B) a dial indicator accurate to within 2,5 um (98.juin)with a probe whose contact area is a hemisphsg

magnetic

nce with

re with a

diameter in the range of 3 mm to 8 mm¥0.1in to 0.3 in). The force exerted by the probe|shall be
f=0,6 N+ 0,3 N (0.13 Ibf £ 0.07 Ibf);
d) a means of applying a force F =2,2-N (0.49 Ibf) evenly distributed on the front face of the card|opposite
the magnetic stripe area.
not to scale
F+f
Referénee base \ | 4;* ﬁsh\ | N8 /
/ t | |
/
f
Micrometer
Magnetic stripe area / (precision 2,5 pm)
Figure 1 — Measuring arrangement
© ISO/IEC 2006 — All rights reserved 5
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5.1.2 Procedure

Place the sample card, front side up, on the level rigid plate. Position the magnetic stripe area to be measured

over the aperture.

The load of 2,2 N (0.49 Ibf) should be increased by an amount f to compensate for the micrometer force which
is acting in the opposite direction to that force.

Apply the force F (+ ) directly over the magnetic stripe area on the front side of the card. Wait 1 minute before

making any measurements.

Measure| the card stripe area warpage at the nine positions along the stripe as shown in Figure 2. Additional
locationg shall be measured if the magnetic stripe area warpage appears greater in those areas than;in thie

nine designated areas.

dimensions in min
not to scale

10,00
f )
X
~— |+ + + + + + ¥ +
\_ J

NOTE - the value of X is given in Table 1.

Table 1 — Position of the line of measuring points

Figure 2 — Measuring points on the card

Magnetic stripe area |Dimension X (mm)

5.1.3 Test report

Tracks 1 and 2

8,00

Tracks 1,2 and 3

10,70

The test report shall give the maximum value obtained from the set of nine measurements.

© ISO/IEC 2006 — All rights reserved
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5.2 Height and surface profile of the magnetic stripe

2006(E)

The purpose of this test is to determine the height and flatness of the magnetic stripe of a card test sample

(see ISO/IEC 7811-2, ISO/IEC 7811-6 and ISO/IEC 7811-7).

The height of the magnetic stripe is determined by reference to the card and the stripe surface profile.

5.2.1 Apparatus

T £o1
1

LA~ IUI:UVV;IIS ;tUIIID arc lcqu;lcd.
q) a profilometer (see Figure 3);
H) a notched rigid metal plate as shown in Figure 4. Any rigid metal can be used to construct the pla

thickness shall be adjusted, according to the density of the material, to achieve a-Weight of 2,2
(0.49 Ibf £ 0.02 Ibf). All dimensions of the plate shall be + 0,5 mm (0.02 in) or better)

Measyring and
recatding
instrument
Transducer
Measuring
[ 1 direction
@) S

Magnetic stripe
Card mlrw
"!-..._‘_H‘-‘

Frobe ti
- P

Card haolder plate

%

Figure 3 — Measuring device for the height and the profile of the magnetic stripe

e, but its
N+0,1N

bt to scale

© ISO/IEC 2006 — All rights reserved
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not to scale
dimensions in millimetres

15,00
15,00 10,00 to 15,00 N
~ | ..,10,00to 15,00
s PR
s [ ra |‘\ 2l o
N o 3| 8
N S | N
¥ NS S “. . ¥
! ¥ | ¥
|
_ | |10,00t0 15,00
B 42,00 N
o 84,00 -

Figure 4 — Card holder plate (contact area)

5.2.2 PHrocedure
Hold the|card to be tested under the notched rigid metal plate shown in Figure 4.

Measure| the height and the surface profile of the magnetic stripe and the surrounding card surface using ja
measuring recording instrument.

Measure| the profile at a maximum speed of 1 mm{s (0.04 in/s) using a probe having a radius of 0,38 mm fo
2,54 mm|[(0.015 in to 0.1 in) applied with a force.of 0,5 mN to 6 mN (0.0001 Ibf to 0.0013 Ibf).

=

Take three measurements on each specimeh across the width of the stripe. The three locations V, X and
are defined as the distance of 15 mm £2 mm (0.59 in £ 0.08 in) from each end of the card and location X the
centreling of the card (see Figure 5),

Additiongl areas shall be measured if the height or surface profile deviations appear to be greater in those
areas than in the three designated areas.

The starfing point for meéasurement along each line V,X,Y begins 1 mm min (0.04 in min) above the top edg
of the magnetic media<and ends 1 mm min (0.04 in min) below the bottom edge of the magnetic media.

D

NOTE - In preparing“the test card for the surface profile measurement, it is helpful to lightly scribe a line, using a shaip
knife, parallel to\the top reference edge of the card for locating the minimum stripe width W on the profile recording.

8 © ISO/IEC 2006 — All rights reserved
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not to scale
dimensions in millimetres

1,00 (min)

b=

w

>

1,00 (min

b

15,00 + 2,00 15,00 £ 2,00

Figure 5 — Magnetic stripe profile measurement location

5.2.3 Expression of results

.2.3.1  Surface profile of the. magnetic stripe

or the measurements along V, X and Y line (see Figure 5), form a first basic measurement line (se€
nd Figure 7) by connecting the top and bottom points that define the edges of the minimum stripe W
asic measurement.lirie shall lie within 10° of the chart recording direction.

he maximumr-yertical deviation (a) is the distance between the basic measuring line and the poi
agnetic media furthest away from the basic measurement line. The measurement shall
erpendictlar to the chart recording direction.

Figure 6
idth. The

t on the
e made

© ISO/IEC 2006 — All rights reserved
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b Magnetic stripe area b

SR ey

Basic measurement line

a= npaximum vertical deviation
b= 1lmm (min)
W= Minimum stripe width as specified in the relevant base standard
Figure 6 — Concave stripe profile
b Magnetic stripe area b
, w
Q

10° max N / | J\—w

Basi¢-measurement line

a= npaximum vertical deviation
= 1mm (min)
W= Minimum stripe width as_specified in the relevant base standard

Figure 7 — Convex stripe profile

5.2.3.2 | Height.of the magnetic stripe

For the three measurements along V, X and Y, form a basic measurement line by connecting the starting and

d' HZX PN P8 o Q oA i e o)y _Th baogin maooqiiramaant Lo ahall L wathia 4100 £t P2
en |ng FUIIIlO e IgUrc— U anu— T igurc—J)— rrc— 0aSic Mo asSurcrer e e Strian_ o vwithhT— 1o U e~ oA

recording direction.

The maximal vertical deviation (h) is the distance between the basic measurement line and the point on the
magnetic media furthest away from the basic measurement line. The measurement shall be made
perpendicular to the chart recording direction.

10 © ISO/IEC 2006 — All rights reserved
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b Magnetic stripe area b

e

[l

M

}
Basic measurement line

o
1}

1 mm (min)
maximum vertical deviation as specified in the relevant base standard

*
]

Figure 8 — Concave stripe profile

b Magnetic stripe area b

Basic measurement line

b= 1mm (min)

h = maximum vertical deviation as specified in the relevant base standard

Figure 9 — Convex stripe profile

5.2.4 Testreport

.2.41  Surface profile of the magnetic stripe

he test-report shall give the values of the three measurements of maximum vertical deviation (a)
longlines V, X and Y.

5.2.4.2 Height of the magnetic stripe

The test report shall give the values of the three measurements of maximum vertical deviation (h)
along lines V, X and Y.

5.3 Surface roughness of the magnetic stripe

obtained

obtained

The purpose of this test is to determine the degree of roughness of the magnetic stripe of a card test sample

(see ISO/IEC 7811-2 and ISO/IEC 7811-6).

© ISO/IEC 2006 — All rights reserved
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5.3.1 Procedure

The surface roughness of the magnetic stripe shall be measured with a measuring recording instrument as
shown in Figure 3. Perform at least three measurements in each direction, traversing those areas where the
surface roughness appears worst.

All test conditions specified in 5.2 apply except:

— probe stylus has a radius of 2 ym (79 pin) or 5 um (197 pin);

— cutoff wavelength and roughness evaluation length shall be chosen in accordance with 1ISO 3274 @and
ISO(4288;

— longjtudinal and transverse measurements are taken on the stripe.

5.3.2 st report

The test| report shall give the centreline average R, values of the magnetic stripe,roughness obtained by
measuring in both longitudinal and transverse directions.

5.4 Wear test for magnetic stripe

The purgose of this test is to determine the signal amplitude of the magnetic stripe of a card test sample afte
controlled abrasion (see ISO/IEC 7811-2 and ISO/IEC 7811-6).

P4

5.4.1 Apparatus

A metal|dummy head whose hardness is between 110 HV/ - 130 HV (Vickers scale) or its equivalent in
Rockwell scale. The required dimensions are as shown inFigure 10.
A rigid flat plate capable of holding the card still.

not to scale

dimensions in mm

\ chamfer

Figure 10 — Dimensions of the contact area of the dummy head

5.4.2 rocedure

Record the sample card at 20 ft/mm (500 ftpi) using a test recording current of I,,, read and note the signal
amplitude, measured as specified in the base standard.

Fasten the card, magnetic stripe uppermost, to the flat plate so that the dummy head can traverse the length
of the stripe or alternatively, the card can move under the head (see Figure 11). Take care when mounting the
card on the rigid flat plate to ensure that the card is held flat and fixed while the tests are performed.

Apply a force of 1,5N £ 0,2 N (0.34 Ibf £ 0.05 Ibf)to the head and allow the head to move back and forth at a
speed of between 200 mm/sec (7.9 in/s) and 500 mm/sec (19.7 in/s) for 2 000 cycles, (1 cycle is equivalent to

12 © ISO/IEC 2006 — All rights reserved
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one forward and one backward movement). Read the signal amplitude on the same apparatus and compare
the result with the amplitude obtained at the beginning of the test.

The position of the read and write heads shall be completely contained within the area of the zone of wear
from the dummy head.

not to scale

1,50 N + 0,20|N

\./

dummy head L
figid flat plate y magnetic stripe
rs
J
[ Yo |
NS Y,
width of card
» distance of movement |

Fig”;e 11— |)||mmy head-and magne_tic stpipe

5.4.3 Testreport

The test report shall give the values of the signal amplitudes defined in the base standard, measured before
and after wear.

© ISO/IEC 2006 — All rights reserved 13
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5.5 Amplitude measurements

The purpose of this test is to measure the signal amplitude, resolution, erasure, demagnetisation and
waveform characteristics of the magnetic stripe of a card test sample to check conformity with the appropriate
base standard, i.e.

for checking magnetic stripes with coercivities up to about 48 kA/m (600 oersteds) for conformance to

ISO/IEC 7811-2;

— for

ﬂhnhl(ing mngnnfir\ cfrilr_\nc withcoercivities _above 80 kA/m (1(\(\(\ nnrefndc) for conformance t

ISO

— for ¢hecking magnetic stripes with coercivities above 80 kA/m (1000 oersteds) and recording density (
40 Bpmm (1016 bpi) for conformance to ISO/IEC 7811-7.

NOTE - Demagnetisation and waveform characteristics are requirements only of ISO/IEC 7811-6.
5.5.1 (alibration reference

Calibration reference cards shall be selected according to the base standard against which conformance is fo
be checKed:

When th
When th
When th
NOTE 1

D-38116

Internatio

NOTE 2
longer be

5.5.2 Apparatus

A record
55.2.34a

5.5.2.1

The card shall be held-flat during the measurements.

The driv
pressure

IEC 7811-6;

=h

b base standard is ISO/IEC 7811-2, use reference card type RM 7811-2.
b base standard is ISO/IEC 7811-6, use reference card type RM 7811-6.
b base standard is ISO/IEC 7811-7, use reference card type RM 7811-7.

Reference cards can be ordered from Physikalisch—Technische Bundesanstalt, Flab. 2.24 Bundesallee 100,
Braunschweig, Germany, whilst stocks last. This dfaformation is given for the convenience of users of th|s
hal Standard and does not constitute an endorsement by ISO/IEC of the product named.

Cleaning agents may cause deterioration(of‘the certified properties. Any reference cards so treated can no
considered certified and should be destroyed.

read-back system is required which comprises the items and characteristics given in 5.5.2.1, 5.5.2.2,
nd 5.5.2.4.

Mechanical drive

b system shall have an average transport speed variation of no more than + 0,5% and stable head

NOTE - Variations in speed and head pressure will reduce the accuracy of measurement. In particular, it should be
recognised that instantaneous (transient) speed variations will affect the accuracy of individual signal amplitude
measurements.

If the drive used has a speed variation greater than + 0,5%, then the actual speed variation shall be recorded
with the test results.
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5.5.2.2 Test heads

Test heads shall comprise separate write and read heads constructed in bodies of non-magnetic material,
such as brass or aluminium.

To ensure adequate frequency response, the read head shall be constructed of laminated metal with a
maximum thickness of 0,18 mm (0.0071 in).

The write head core shall be constructed of metal laminations conforming to Figure 12. The front gap material
shall be beryllium copper, free from ferromagnetic impurities. Wear resistant coatings shall not be used (see

Annex A)

bt to scale
dimensions in millimetres (inches)

>

WRITE GAP @
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e \ \
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—>| «—
T_ —( 0,20 to 0,31
/ (0.008 to 0.012)
o™ G 6\ o 0
SS 88 Y
o o =
:; H o4t anf" 1,27 +0,13
g gwo N —p
SS oK (0.05 + 0.005)
_> ‘_
[ [ ]
) <« 21610241 —p 0,12 t0 0,16
1,52 £0,13 (0.085 to 0.095) (0.0048 to 0.006)
(0.060 + 0.005) 2 places

See Jable 2 for value

Figure 12 — Test write head laminations

Coils of 100 turns shall be wound on each leg of the write head core in no more than 2 layers, with all four
leads terminating in external leads, as shown in Figure 13.
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not to scale

Gap and|track widths etc. are given in Table 2. All the quantities in the table shall be measured optically.

7
%
g :‘
Permanent ) 1
Identification Mark q b
this surface — ! ! 7,
(T) - Trailing edge //
Z
% %
Mark trgiling S
edge wires
Red (*) \  Black (-)
Black (-) Red (+)

Figure 13 — Test write head coil connections

Table 2 — Test heads ‘specification

Head Read Write

function

Base ISO/IEC 7811-2 | ISO/IEC 78147 | ISO/IEC 7811-2 | ISO/IEC 7811-6 ISO/IEC 7811-7

standarg ISO/IEC 7811-6

Laminatjon 0,18 mm max see Figure 12

thicknegs (0.0071 in max;)

Radius ¢f 19 mm £10%J(0.75 in £ 10 %) for a new head. A flat area at the gap is permitted.

curvaturet

Width of 2,8 mm to 3,5 mm

contact with (0.11into 0.14 in)

stripe

Width of NA4.mm = 10% 0,5mm +10% 2,79 mm min) 1,0 mm min

magnetic (0.055 + 10%) (0.02 in £ 10%) (0.110 in min) (0.04 in min)

core

Gap 2,7 am = 10% 6= 10% 0;025 MM =10% 10,05t = 10% 10,025 mm = 10%
(0.0005 in £ 10%) | (236 uin = 10%) | (0.001 in + 10 %) | (0.002 in £ 10 %) | (0.001 in + 10 %)

Saturation 0,8 T min. 2,3 T min

induction (8 kgauss min.) (23 kgauss min.)

T  The size of the test head flat area influences its ability to maintain good contact with the magnetic stripe. Recalibration will be
necessary as the test head wears.
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The heads shall be mounted such that they are mechanically independent from each other and such that the

azimuth error is less than 10 minutes. They shall be aligned such that the centre line of the read track lies within
+ 0,15 mm of the centre line of the written track.

The force on the heads shall be set to the minimum amount required to achieve the maximum output from the
reference card at the time of calibration but shall not exceed 7 N (1.6 Ibf).

NOTE - A typical head force is 3 N (0.7 Ibf).

5.5.2.3—Write head drive

Tlhe waveform of the recording current 7, at nominal recording densities of 8 ft/mm (200 ftpi)~and

20 ft/mm
b0O0 ftpi), shall be as shown in Figure 14a, except when testing for conformance to ISO/IEC.7811-7 | in which
ase the recording current waveform shall be as shown in Figure 14b.

0,15(T.+T,)

l—________T____________________________________—__li11021 —
Y S 0,907 . | 0981
| 0,30 (T+T)—l\ |

N 0,05 (T;+T))
3 T, 1 T

OTE 1 - The current wayeform shall remain within the limits shown as broken lines.

OTE 2 - The mark-space ratio of the waveform shall be such that T1 =T+ 5 %

Figure 14a — Default recording current waveform
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’4— 0.35 (T,+T,) —b‘ 4>‘ +— 0,05 (T,+T.,)

iiiiii — 1,021
——————————————— 0,90 IET‘“ 0,98 1
0.1(T;+T) -

'

1

)‘f L_0'1 (T1+T2} :

T,=T, £0,02T,

NOTE 1 -

The current waveform shall remain within the limits shown as broken lines
NOTE 2 -

The mark-space ratio of the waveform shall be sughthat T1 =T+ 5 %
Fi

gure 14b — Recording current waveform when testing for conformance to ISO/IEC 7811-7
5.5.2.4 | Reading sub-system

The effegtive remanence of the réad head when connected to the read-back sub-system shall not reduce th
average [signal amplitude of the\reference card being used by more than 5% after 5 successive read-on
passes.

[0

Yy
The resqlution of the read-back sub-system shall be between 85% and 100% when testing on the reference
card usirlg a test recording current of I, (see 5.5.3.3) and test recording densities of:
— 8 ftinm (200*t/in) and 20 ft/mm (508 ft/in) when testing for conformance to ISO/IEC 7811-2 and
ISO/IEC.7811-6;
— 20 ft/mm (508 f/in) and 40 f/mm (1076 ft/in) when tesiing for conformance 1o [SO/TEC 787171-7.
It shall comprise:

a) alinear amplifier

Figure 15.

The amplifier shall be without automatic gain control and with noise less than 0,5% of Uy (see 5.5.3.2) and
a frequency response that is flat within + 0,2 dB betwen frequencies corresponding to positions 2 and 3 of

18
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This range corresponds to the characteristics of the bandpass of the filter described in c) below. Outside

this range the response may not rise.

b) display and measurement means

Equipment such as a storage oscilloscope for determining the amplitudes of the signal peaks.

c) abandpass filter

ranges may be used.

This filter shal | for all E J | Exira P U

The upper and lower band edges of the filter shall show a second order response (slope(12-dB
The passband response shall be flat within 0,2 dB wide band from frequencies correspgnding
0,25 cycles/mm (0.5 ft/mm) to 10,5 cycles/mm (21 ft/mm). Figure 15 shows the required characteristic.

The filter response shall continue downward for at least one decade after the band edges and
rise more than -40 dB outside this one decade range. Other filtering functions-outside the ong decade

/octave).

to

shall not

ISO/IEC 7811-6

Gain (dB)
2
ln.z dB
— 0dB
/} I\ -3 dB
1 4
Test recording density or test flux transition density
Position Test recording density Test flux transition densityj
ISO/IEC 7811-2 ISO/IEC 7811-7 ISO/IEC 7811-2 ISO/IEC 7811-7

ISO/IEC 7811-6

Cycles/mm (cycles/in)

Ft/mm (ft/in)

1 0,009 (0.23) 0,018 (0.46)
2 0,25 (0.63) 0,05 (1.27)

3 10,5 (267) 28 (711) 21 (533) 56 (1422)
4 30 (762) 80 (2032) 60 (1524) 160 (4064)

Figure 15 — Filter characteristic
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5.5.3 Procedure

The entire sequence of measurements shall be performed on the same equipment and under the same
conditions.

All measurements shall be performed while reading in the same direction as recording and shall be taken after
the same number of passes.

5.5.3.1

Determine the flux/current characteristic of the test write head

Charactg
manner.

For eacH
Figure 1¢

rise the write head to find the relationship between flux output and write current in the followin

D.

NOTE 1 -

current amplitude (/), note the corresponding flux amplitude (F), using the apparatus_described i

1 000 Hz
sinewave
generator

O O+

o O+

variable
gain

amplifier

P o+

write coil

test
head

sense coil

Q

1

current

device

measuring

1]

oscilloscope

)+
g_

—0 +

—i]) -

ﬁdt

+C

=g

amplifier

integrator

The voltage/current linearity of the current source shall be better than + 2%.

NOTE 2 - The loss of the integrator = 2000n x RC ~ 6283 x RC shall be at least 200.

20

Figure 16 — Typical head characterization test setup

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=64f5908a92d787e46ecedeb9f76d3251

ISO/IEC 10373-2:

5.5.3.2 Determine U,,. and I from the reference card

2006(E)

Draw the saturation curve to determine the maximum signal amplitude (Unax) and reference current (Ir) using
the reference card (see 5.5.1) and calibration test recording density appropriate to the base standard. The

calibration test recording density for base standards ISO/IEC 7811-2 and ISO/IEC 7811-6 is 8 ftpmm

(200 ftpi)

and that for ISO/IEC 7811-7 is 20 ftpmm (208 ftpi). For each current amplitude, note the corresponding value

of the average signal amplitude of the reference card.

Before recording at each current amplitude, erase the card with high frequency alternating current. Th
of erasure shall be sufficient to ensure that the average remaining signal is less than 0,05 Ug

e degree

Tfhis calibration process (which determines the value of Ug from the Reference Card) shall be perforn
nat the recording pass across the Reference Card is directly followed by the read pass.

—

NOTE - Any contact by write or read heads after the recording pass, before the reading pass‘occurs, may
bsulting value of Ur.

-

I

erform the calibration process at least three times. If output variation is greater,than 2% (i.e.+ 1%), r
alibration procedure.

Q

bl

OTE - The user is advised to check the accuracy of the Reference Card periedically by comparing the sig
mongst five certified Reference Cards.

Q

5.5.3.3 Derive the reference values

(Galculate the reference signal amplitude (Ur) and test recording currents (i, and I,.«) as follows:

U max
a

Ur =

<

here a is the calibration factor for the reference card, defined as:

_ reference card amplitude
primary standard amplitude

Derive the values of the following reference quantities:

q) Ir = reference current'when U'is 0,8 x Uk.

H) Fg = reference-fluxX'when current is Ir.

d) For testing/against ISO/IEC 7811-2 requirements, I, = current when flux is 3,5 x Fg;

for testing against ISO/IEC 7811-6 requirements, I.,i, = current when flux is 2,8 x Fg;
for testing against ISO/IEC 7811-7 requirements I,;, = current when flux is 2,2 x Fg.

hed such

affect the

bpeat the

hal output

d) CFor testing against ISO/IEC 7811-2 requirements, /.« = current when flux is 5,0 x Fg;
for testing against ISO/IEC 7811-7 requirements’, 1:2),((; current when flux is 2’,5 x FF:.

When checking conformity with ISO/IEC 7811-2:1995 only, ensure that the following criteria are met:

— Un2<0,95 U

— 0,9 [ax £5,0 Ir £ 1,1 Inax

© ISO/IEC 2006 — All rights reserved
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When checking conformity with ISO/IEC 7811-6:1996 only, ensure that the following criteria are met:

— Ua2<0,95 Ur

— 0,8 [nax £ 3,5 IR £1,2 Inax

5.5.3.4

Measure the card under test

Record and read the card under test under the various test conditions defined by the base standard.

Erase th
except f
remainin

Do not
comparis

Prior to
density 1

Prior to
with the
standard
ISO/IEC

5.5.4 Tlest report

The test

In additid
speed vz

5.6 FI

The purpose of this test is to determine .the variation in flux transition positions on an encoded card te

sample (|

5.6.1 Apparatus

The app
also conlf

Specifica
operatior

The reag

b card under test with high frequency alternating current before testing and before each individual.teg
pr erasure and extra pulse. The degree of erasure shall be sufficient to ensure that the .dverag
j signal is less than 0,05 Ug

crase the card between the two recordings of any overwriting tests that specifically require
on between signal amplitudes before and after overwriting.

erasing the card under test for erasure and extra pulse measurement, record it at test recordin
with a recording current of I,

pberfoming the test for demagnetisation against the requirements of ISQ/IEC 7811-6, record the car
Value of I, appropriate to the base standard and a test density of 20.ftpmm (500 ftpi) when the bas|

is ISO/IEC 7811-2 or ISO/IEC 7811-6; 40 ftpmm (1016 ftpi)~ when the base standard
7811-7.

report shall give the values measured for the quantities defined by the base standard.

n to the total measurement uncertainty associated with each quantity, it shall also state the measure
riation of the drive if greater than + 0,5% and whether the test heads include wear resistant coatings.

X transition spacing variation

see ISO/IEC 7811-2, ISO/IEC#811-6 and ISO/IEC 7811-7).

bratus for measuring' transition to transition spacing variation shall conform to 5.5.2.1, 5.5.2.4. It shg
orm to those parts of 5.5.2.2 relevant to the read head.

lly, the apparatus shall maintain a 0,5% positional accuracy at 40 ft/mm (1016 ftpi) for all speeds ¢
while testing and shall be so constructed that it is protected from debris and contamination.

—

p

[V

D Q

bt

=Y

head shall be aligned such that the centre line of the read track lies within + 0,15 mm of the centre lin

of the w

NOTE - E

ttemtrack undertest:

ither the head or the card position may be measured while holding the other stationary.

Figure 17 shows a block schematic of the apparatus.
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head read processor display/
electronics printer
.
E
motion
control

Figure 17 — Example measurement schematic

§5.6.2 Procedure
Rlace the test specimen card in the apparatus.

he force on the head shall be set to the minimum amount.required to achieve the maximum output
gard under test at the time of measurement but do not exceed 7 N (1.6 Ib).

—

Activate the apparatus and obtain distance measurements between adjacent signal peaks.

5.6.3 Test report

—

he test report shall give the measured values of the quantities defined by the base standard, togethe
btal measurement uncertainty of each.

—

8.7 Magnetic stripe adhesion

—

he purpose of this test is(to determine the degree of adhesion between the magnetic stripe and the
ard test sample (see ISO/IEC 7811-2 and ISO/IEC 7811-6).

Q

§.7.1 Apparatus

—

he followingitems are required:

— single blade cutting tool (see 4.1 of ISO 2409:1992);

from the

I with the

body of a

—“fransparent adhesive tape as specified in 4.4 of 1ISO 2409:1992, tested according to |IEC 454-

P and no

more than 20 mm wide;

— card holder comprising a rigid rectangular metal plate with a rectangular aperture 25 mm x 50 mm.

5.7.2 Procedure

Make two cuts in the stripe about 20 mm (0.75 in) long that intersect near the middle of the stripe with

an angle

of about 20° to 45°. When making the cuts use the side of the card holder and cut through the stripe to the

card in one steady motion.
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