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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. |

the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC

Internat
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Attention is drawn to the possibility that some of the elements of this documentmay be the subject ¢

JTC 1.

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

—_—

h task of the joint technical committee is to prepare International Standards. Draft Internations
is adopted by the joint technical committee are circulated to national bodies for voting
ion as an International Standard requires approval by at least 75 % of thé wational bodigs
h vote.

CA |

=)

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

10373-5 was prepared by Joint Technical Committee ISO/IECJTC 1, Information technolog]
mittee SC 17, Cards and Personal Identification.

-~

rd edition cancels and replaces the second edition (ISO/IEC 10373-5:2006), which has bee
lly revised.

-

10373 consists of the following parts, under the genéral title Identification cards — Test methodys:
1: General characteristics tests

2: Cards with magnetic stripes

3: Integrated circuit cards with contdacts and related interface devices
5: Optical memory cards

6: Proximity cards

7: Vicinity cards

8: USB-ICC

9: Optical mémeory cards — Holographic recording method
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INTERNATIONAL STANDARD ISO/IEC 10373:2

014(E)

Identification cards — Test methods —

Part 5:
Optical memory cards

Scope

his International Standard defines test methods for characteristics of identification cards accq
the definition given in ISO/IEC 7810. Each test method is cross-referenced to one or mbofe base st
hich can be ISO/IEC 7810 or one or more of the supplementary standards thatefine the infq
sforage technologies employed in identification cards applications.

OTE1 Criteria for acceptability do not form part of this International Standard but will be fou
International Standards mentioned above.

OTE2  Test methods described in this International Standard are intended to be performed seps:
iven card is not required to pass through all the tests sequentially.

—

his part of ISO/IEC 10373 deals with test methods which arespecific to optical memory card tec
50/1EC 10373-1 deals with test methods which are common'to one or more card technologies a
fdarts deal with other technology-specific tests.

p—

2 Normative references

—

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

—

]

5O/1EC 11694-4, Identification cards — Optical memory cards — Linear recording method —
ogical data structures

I~

3 Terms and definitions
Hor 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 cor
with International Standards

rding to
indards,
rmation

nd in the

irately. A

hnology.
nd other

and are
undated

- Part 4:

npliance

3.2

testably Tunctional
surviving the action of some potentially destructive influence to the extent of the following:

a) any magnetic stripe present on the card shows a relationship between signal amplitudes before and

after exposure that is in accordance with the base standard;

b) any integrated circuit(s) present in the card continues to show an answer to reset response which

conforms to the base standard;

Note 1 to entry This International Standard does notdefine 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.
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c) any contactsassociated with any integrated circuit(s) presentin the card continue to show electrical
resistance and impedance which conform to the base standard;

d) any optical memory present in the card continues to show optical characteristics which conform to
the base standard

3.3

normal use

use as an identification card, involving equipment processes appropriate to the card technology and
storage as a personal document between equipment processes

Note 1 toentry: See ISO/IEC 7810, Clause 4.

4 Default items applicable to the test methods

4.1 Té¢st environment

Unless ¢therwise specified, testing shall take place in an environment of temperature 23°C * 32(
(739F £ b9F) and of relative humidity 40% to 60%.

4.2 Pre-conditioning

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

4.3 Sdlection of test methods

—_—

Unless otherwise specified, the tests in this part of ISOAIEC 10373 shall be applied exclusively to opticg
memory cards defined in [SO/IEC 11693 and ISO/IEC11694.

4.4 Default tolerance

Unless dtherwise specified, a default tolerance of + 5% shall be applied to the quantity values given t|
specify fhe characteristics of the test equipment (e.g. linear dimensions) and the test method procedurg
(e.g. tes equipment adjustments).

wn O

4.5 Tgtal measurementuncertainty

oW

The totdl measurement ungcertainty for each quantity determined by these test methods shall be state
in the tejst report.

5 Test methods

5.1 Lgcation of accessible optical area and reference track

The purpose of this test is to measure the location of the accessible optical area and the reference track
in the card (see ISO/IEC 11694-2).

5.1.1 Procedure

Construct two perpendicular axes of reference x and y intersecting at O. Mark three reference points on
the axes, points P2 and P3, measured 11,25 mm and 71,25 mm from O are marked on the x axis and point
P1, 27,00 mm from O, on the y axis. Place the card to be tested, accessible optical area side up, on a flat
hard surface. The card shall be held down by a load of 2,2 + 0,2 N.

2 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=89b7e2e812c09b75466b074ccac02aec

ISO/IEC 10373:2014(E)

Apply force F1 (1 N to 2 N) and F7 (2 N to 4 N) so that the reference edge of the card touches points P2
and P3 and the left edge touches at P1 (see Figure 1).

Measure dimensions X, Xp, Y, C and D, with equipment having an accuracy of 0,05 mm.

fz

Dimensions in millimetres

5.1.2 Testreport

3.2 Skew

=

5.2.1 Apparatus for skew measurement

The test report shall give théwalues of the dimensions measured.

The4apparatus is shown in Figure 2. It comprises

P1>< Accessible optical area <t F1
Reference track
C 27,00 /
e -
0 Xa| P2 P3
< Xp
11,25
71,25
< P

Figure 1 — Location of accessible optical area and reference track

The purpose of this test is to measure the skew of the reference track to the bottom edge of th
hemory card (See ISO/IEC 11694-2:2000).

e optical

— an optical microscope.

© IS0 2014 - All rights reserved
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4
Key
1 microscope
2 eyepiece
3 card
4  xystage
5 XY plosition indicator

5.2.2 Procedure for skew measurement

Place th¢ sample card to be tested, flat, accessible'optical area side up, on the xy stage.

Look int
of the c4
is on thd

Next, m
and recg

) — 1] & B [+

Figure 2 — Apparatus for the skewymeasurement

o the eyepiece of the microscope, moize the xy stage so that the reference track on the left side
rd can be seen. (see figure 3), and\adjust the xy stage so that the xy cross-point in the eyepiede
reference track. Then record thexy coordinate value(Xg,Yo).

D

ve the stage in the y direetion so that the bottom edge of the card can be seen, adjust the stag
rd the value (Xo,Y2) sintilarly.

Then mqve the stage so thatthe reference track in the right part of the card can be seen, adjust the stage
and recqrd the coordinate-value (X1,Y1). However the value of |Xg-X1| shall be not less than 60 mm.
Lastly move the stage’ifi the y direction so that the bottom edge of the card can be seen, and record the
value (Xl1,Y3) in the'\same way.
The skey is calculated by the expression as:
Skewr—= ARQl—arr‘anI(V VY \ /{Y X \1_arr‘fanI{V VY \ /{Y X \1—| S )
[ Ittt A WS U Al W J it | N A W W S
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(X(),Y 2)

¢ > (X1,Y3)

ey

reference track

bottom edge

Figure 3 — Procedure for the skew measurement

.2.3 Testreport
he test report shall give the value of the angle measured.
.3 Defects
he purpose of this test is to measure defects of a card test sample (see ISO/IEC 11694-3).

.3.1 Apparatus for defect measurement

efects at the accessible optical area shall be measured by optical microscope.

.3.2 Procedurefor defect measurement

ount the nimber of defects whose cross-section exceeds 2.5 um at the optical layer of accessibl

drea and\calculate the total defect area of these defects. Divide the total defect area by the tot3

he accessible optical area to obtain the density of the raw uncorrected defect ratio within the a
ptical'area.

e optical
| area of
cessible

At the transparent layer of the accessible optical area, the presence of defects whose cross-section

e

xceeds 100 um shall be noted.

5.3.3 Testreport

The test report shall give the density of defects at the optical layer of the accessible optical area and the

e

xistence of defects at the transparent layer.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=89b7e2e812c09b75466b074ccac02aec

ISO/IEC 10373:2014(E)

5.4 Optical properties of the media

5.4.1 Apparatus for testing optical cards conforming to ISO/IEC 11694-4

The production media tester (PMT) is based upon a commercially available optical card drive modified
for the purposel. The illumination source of the card tester shall be a semiconductor laser diode having
a wavelength of 780+15nm and shall deliver a focussed elliptic spot of 1.8 +2% X 2.25u +2% (1/e2)
at the surface of the optical layer. The major axis of the beam shall be 90 degrees+30 minutes of arc
to the track direction. When not writing, the beam power (read power) is 200pW at the card surface
and is ¢ i . Lo i i i
power and 2pusec+0.2usec duration at a 1meter/second+10% scan rate. This results in a circular,da
bit of 3.35u+0.05u diameter on the calibration card?2. A pattern of data bits are written across-a_trac
of the cqlibration card. The diameters of the ~ 8500 bits are measured by the optical head and t
tester cgmputer calculates the average diameter across the card track. The dimensions of the’bit are s¢
through|the laser power and pulse length controls. Calibration cards shall conform to ISO/AIEC 11694-4

[y

An addifional computer board and connector are installed as a modification to the eommercial driv
to provide trigger signals and an analog signal back from the read photoreceptdrjof the laser optica
head. Tlhe main board of the commercial drive is also modified to route the\0ptical head signals t|
the additional computer board in the optical card drive. The additional computer board is the majg
departufe of the test drive from a standard commercial drive. The driye.js’controlled via the normz
SCSI cablle and an interface card in the computer. The optical head trigger,signals are routed to the serig
porton the computer through an interface box. The interface box proyiides RF protection and condition
the signpls from the optical card drive. The signal waveforms from.the detector in the optical head ar
also routed to the interface box and then to a high speed data dequisition board in the computer (N
DAQ 5102 or equivalent). Three shielded coaxial cables are used'to connect the interface box to the dat
acquisitjon board; see Figure 4. The high speed data acquisition board is used to capture and digitiz
the signpal waveforms from the optical head for processing in the computer program. A signal scan froy
a card tfack will typically comprise a million data points or more.

> ® D — D N — — = O — ®

Computer, @SM Card Drive with
modifications to the control board
and-an addtional interface board

Connector
Cable
Interface SCSI
Box Cable
Serial “ “ ‘ Coaxial
Cable { i i Cables

Computer with SCSI
and High Speed Data
Acquisition Boards

Figure 4 — Card tester (PMT) block diagram

Note 1 A suitable optical card tester can be ordered from HID Global, 1875 North Shoreline Boulevard,
Mountain View, CA 94043 USA. This information is given for the convenience of users of this International
Standard and does not constitute an endorsement by ISO/IEC of the product named.
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Note 2 Calibration cards can be ordered from HID Global, 1875 North Shoreline Boulevard, Mountain View,
CA 94043 USA. This information is given for the convenience of users of this International Standard and does not
constitute an endorsement by ISO/IEC of the product named.

5.4.1.1 Calibration of PMT

The PMT reflectance value is calibrated using standard calibration cards (Silver Standard Cards). The
Silver cards are tested and calibrated for reflectance versus a coated metal card called a Gold Standard.
The Gold Standard cards are calibrated usmg areflective coated alumlnlum metal standard The metal
a NIST or
RC certified standard every f1ve years. The calibration of the Gold standard is checked everipyrear. The
flectance of the Silver standard card is checked every 120 days. The PMT reflectance iscalijrated to
the Silver cards after every four hours of use. The electronic calibration correction value for the read
gain power on the instrument is adjusted to match the reflectance value given the Silvér card ii] testing.
If the calibration correction value for the PMT varies by more than 1% then the PMT shall be|checked
and recalibrated.

[he bit size written by each PMT is checked using a standard calibration card,every two weeks. [[f the bit
siize is out of specification then the write power or timing shall be adjusted.

[he electronic read power of the PMT is tested against a Gold standard card. The read power|check is
dompleted every 120 days at the time of the Silver card calibrations:The read power shall not dgviate by
ore than plus or minus 1% from the standard value.

§.4.2 Optical properties measurement methods

[he PMT measures the performance of the non-writtéir'tracks, the preformatted bit tracks and written
Hit tracks. The bits shall be written in an alternating’high and low frequency bit pattern acrosq a track.
[he bit size shall be determined from the low frequency segments and the ultimate performange of the
edia shall be determined with the high frequency segment.

[he PMT takes the voltage signal from the photo-detector in the optical read head and converts it into
digitized plot of a single sweep of the head down a card’s optical track. Trigger signals fed from the
dptical drive start and stop and statrtthe fast data acquisition. Normally more than a million data points
are collected along the sweep of a\track. A voltage waveform form from a single bit on the track has more
han 50 data points digitized.

—

he fast data acquisition-¢ard in the computer performs the same function as a digital oscilloscope.
ead voltage data from an individual sweep down the track of a card can be captured and d[E:splayed

s a graph. Algorithms-in the PMT program process this data across the whole track to determine the
equired values. Forclarity the collected values are described here using the digitized graphs like those
ollected on a test oscilloscope.

Q = QO

igure 5 shows the structure of the card. The top and bottom edges of the card contain the unfgrmatted
egionsauthich are used to focus the optical head on the card tester. The PMT only modifies th¢ normal
inction-of the standard card tester to allow the photo-detector’s wave signal to be sent to the computer.
he PMT uses the standard control board in the tester to read the card format f1nd the unfgrmatted

- - c S : reards loaded.

== I

The displayed full written track waveform in Figure 6 shows the data region for the blank unwritten
formatted area. The data is recorded in mV versus distance. The higher reflective areas return a greater
portion of the laser light to the photo-detector and therefore have higher voltages. A portion of these
regions at either end of the card are used to determine the unwritten average reflectance value for the
preformatted tracks.

© ISO 2014 - All rights reserved 7
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Figure |

The figy
detecto
a full tra

All meagurements Qﬂsed on the processing of the read signal. It is assumed that the amplitude ¢

the sign

to the r¢ad pho etector and a gain and offset factor can be applied to the RF voltage level to give

reflecta
off (RF_

Preformatted

Bits/\

Blank
Formatted
Reference
Area

Bits

NS,
Preformatted C)
NZ

Blank
Formatted o
Reference R\
Area N c\}‘

p — Diagram of optical med'@’on card. Top 35mm and bottom 16mm optical memory media

res below, which illus&dte the measurement algorithms all show the analog optical photq-
signal level with t me oscilloscope gain and offset. The PMT digitizes these signals across

ck on the optica%\ ia.

f
hl is linea roportional to the power of the laser light reflected off the card and transmittefd
a
d

D d the gain factor.

hce ’{ . The offset factor shall be determined by measuring the RF level with the laser turne
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Display track waveform

.| Blank
Reflective
| | Area
ol
ai Written BitS. Preformattgd
Bits
\Il; 3000 G000 SO0D 12000 15000 18000 21000 24000 27000 30000 33000 35000 39000 42000 45000 48004 ‘IO.DJ £4000 STOO0 60000 43000 65000 G9000 T2000 TS000 TBOOO 81000 B4000 ATE00
Figure 6 — Full wavésscan of written card

(RF_gain) shall be determined by measuring/the RF level when focused on a calibration canld in the
unformatted test region of the card (see Eigure 5). The calibration card has a known reflectande in this

—

egion.

Ypecifically:

—

he reflectance values usedin the formulas which follow (Ref xxx) shall be derived from the R
bvel and the gain androffset factors.

fa—

Ref xxx = RF_gain *(RF level xxx - RF_off)

(&x ]

4.2.1 Fogclis sweep (card surface reflectance)

his testshall be performed by positioning the head over the unformatted test region, swee
bjective lens in the focus direction and capturing the RF and focus error (FES) signals. Figure
hétwo signals. The FES signal shows sharp transitions at times Tsurface and Tmedia. This corr

o O

RF_gain = calibration card reflectance (%) / (RF level focused on calibration card - RF_off)

[F signal

ping the
7 shows
lesponds

to the objective [ens being at the best focus positions for the card surface and media plane resp
The RF signal level shall be measured at these times to provide a measure of card surface ref
and media unformatted reflectance.

Surface reflectance = RF_gain * (Vsurface - RF_off)

Unformatted media reflectance = RF_gain * (Vmedia - RF_off)

© IS0 2014 - All rights reserved
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5.4.2.2

This tes
shown i

L T ]

L T 1
_IIIIIIIIIIIIIIIIIIII_IIIIIIIIIIIIIIIIIIIIII_

E Vinedia
_ Toufucey [}
%MIIH"LHI"#L_'
Vautface

YITOS2100.CHY 100 mVY - 25 § . : : : ) ]
[ L[Ius2iul'cﬂg E“ulm“ I 2'5 ISI | 11 1 1 11 1 1 I 11 1 1 I 11 1 1 I 1.1 1.1 I 11 1 I_

Figure 7 — Focus sweep waveform

Background reflectance measurement

n Figure 8. Also shown is the laser-off RI-level.

Background reflectance = RF_gain * (Vunrecorded - RF_off)

F shall be performed by sweeping the length of an unrecorded track. The RF signal waveform i

10
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o T i |
L T 1
_I LI TT 1T T TT L LI I_ TT 1T | T TT | L TTT1TT LI I_
E Vmedia
o Teuwfae |4
%“m"*_._'#'w#ﬂ
Waurface
YITDS20LCHY 100mY 25 § . ) ) : ) ]
- L[Tusziu]'cﬂz Euulm“ I 2'5 ISI I L1 1 1 11 1 1 I 11 1 1 I ) N | I 11 1 1 I 11 1 I_

Figure 8 — Unrecorded and-laser-off RF levels

§.4.2.3 Track guide contrast

This test shall be performed by focusing on‘a card and sweeping the optical head rapidly acrogs tracks
h an unrecorded region of the card. The RF signal waveform is shown in Figure 9.

—

|

rack guide contrast = (Vbase - Vgroove) / (Vbase - RF_off)

© ISO 2014 - All rights reserved 11
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T i

Emuszim.cmimn.mtriwnusi....

Figure 9 — Track guide contrast

5.4.2.4 | Preformatted and written contrast parameters

The preformatted contrast test shall be performied by sweeping the pre-format region of a track.
A portidn of RF signal waveform is shown in.Eigure 10. The lines show the approximate level of thie
averagelof the positive and negative peaks forhigh and low frequency pulse trains. These average values
shall be|determined by processing the wayeform for each individual peak level and selecting those ip
consecufive low frequency (2T) and highArequency (1T) sequences. The two pulses at the end of each
sequencg shall be rejected. The amplitude of the remaining pulses shall be averaged to provide the four
average|levels shown.

The recprded contrast test is“essentially the same. In this case a waveform shall be recorded with
laser pu|se with an amplitude and duration as described in 5.4.1.1, and then captured and processed 4
describgd above.

[
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