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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-govérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.
The main tagk of the joint technical committee is to prepare International Standards..Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for'voting. Publication as
an Internatiorjal Standard requires approval by at least 75 % of the national bodies gasting a vote.

ISO/IEC 11695-1 was prepared by Joint Technical Committee ISO/IEC JIE™, Information technplogy,
Subcommittep SC 17, Cards and personal identifcation.

ISO/IEC 11695 consists of the following parts, under the general title {dentification cards — Optical mé¢mory
cards — Holagraphic recording method.

— Part 1: Physical characteristics
— Part 2: Dimensions and location of accessible opticalarea

— Part 3: Qptical properties and characteristics

iv © ISO/IEC 2008 — All rights reserved
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Introduction

ISO/IEC 11695 is one of a series of International Standards defining the parameters for optical memory cards
and the use of such cards for the storage and interchange of digital data.

These International Standards recognize the existence of different methods for recording and reading
information on optical memory cards, the characteristics of which are specific to the reco

rding method

empld
these
methq

ISO/I
Charg

yed. In general, these different recording methods will not be compatible with each oth
International Standards are structured to accommodate the inclusion of existing and_fut
ds in a consistent manner.

EC 11695 is specific to optical memory cards using the holographic record
cteristics which apply to other specific recording methods are found in separate’Internationa

This part of ISO/IEC 11695 defines the physical characteristics and the extent of compliance wit

and/or deviation from the relevant base document, ISO/IEC 11693.

The Ipternational Organization for Standardization (ISO) and International Electrotechnical Com
draw pttention to the fact that it is claimed that compliance with this:document may involve the
The I$O and IEC take no position concerning the evidence, validity and scope of these patent rig
The Holders of these patent rights have assured the ISO and IEC that they are willing to nego
underl reasonable and non-discriminatory terms and\conditions with applicants throughout the
respert, the statements of the holders of these patent rights are registered with the ISO and IE
may ke obtained from:

Certepo GmbH

Lichtgnbergstrasse 8

85748 Garching

Germany

Attenfion is drawn to the possibility that some of the elements of this document may be the sub

rights
such

other than those identified above. ISO and IEC shall not be held responsible for identify
patent rights.
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INTERNATIONAL STANDARD ISO/IEC 11695-1:2008(E)

Identification cards — Optical memory cards — Holographic
recording method —

Part 1:
Physical characteristics

1

This

holographic recording method.

2

The f
referg
docur

SO/

ISO/I
chara

ISO/I

ISO/I
Dime

ISO/I
Optic
3 1

For th
the fo

cope

art of ISO/IEC 11695 defines the physical characteristics of optical-memory car@ls using the

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
nent (including any amendments) applies.

EC 7810, Identification cards — Physical characteristics
FC 7816-1, Identification cards — Integrated circuit(s) cards with contacts — Part
cteristics

FC 10373-1, Identification cards — Test methods — Part 1: General characteristics

FC 11695-2, Identification cards =— Optical memory cards — Holographic recording meth
nsions and location of accessible optical area

FC 11695-3 Identification cards — Optical memory cards — Holographic recording meth
bl properties and characteristics

erms and-definitions

e purpeses of this document, the terms and definitions given in ISO/IEC 11695-2, ISO/IEC
lowing apply.

ollowing referenced documents are indispensable for the “application of this document. For dated

e referenced

1: Physical

od — Part 2:

od — Part 3:

11695-3 and

31

holographic recording method
writing and/or pre-formatting of digital data on the holographic memory card in the form of holograms

3.2

hologram
microscopic structure which can be written by optical energy into an accessible optical area causing diffraction
of a read-out beam of certain wavelength by illumination

NOTE

NOTE

1 A hologram is the representation of a two-dimensional code of digital data on the holographic memory card.

2 See Annex A.

© ISO/IEC 2008 — All rights reserved
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3.3

amplitude hologram

hologram whi

3.4
phase holog
hologram whi

3.5

ch modulates the amplitude of a read-out beam in the read-out process

ram
ch modulates the phase of a read-out beam in the read-out process

thick hologram
hologram in which the thickness is n times the wavelength of the writing/reading beam, where n >10

3.6
thin hologra

m

hologram characterized by the thickness of the recording medium containing the hologram,‘wherel

hologram has

3.7
holographic

the same order as the wavelength of the writing/reading beam

memory card

card containipg an accessible optical area to which holograms can be written usingrexternal optical energ

3.8

accessible optical area

partition of th
the holograph

3.9

storage laye
specific layer
which contair
means

3.10
protective |

e holographic memory card which is available to be accessed by the read and/or write be
ic read-out and/or recording system used

.
of the holographic memory card, located between the protective layer and the reflective
s specific materials to permit writing and/orireading back holographic recorded data by ¢

er

a
transparent Izt,yer of material within the holographic memory card which is placed on top of the storage

and able to p

3.1

reflective lay
layer of mate
reflect the wri

3.12

substrate lay
layer of mate
storage layer

ovide protection against scratches, humidity and damage caused by environmental influenc

er
rial within the holographic memory card placed between substrate layer and storage la
ting and reading-beam so that the holographic memory card can be read out in reflection m

fer
rial of an holographic memory card providing a flat and smooth surface for both the reflectiv
5 attaching the storage medium to the card body, when the substrate layer is not the card b

y the

y

am of

layer,
ptical

layer

yer to
bde

e and
bdy

3.13
polarization

property of electromagnetic waves, such as light, that describes the direction of the transverse electric field

NOTE

direction of travel.

3.14

birefringence
decomposition of a ray of light into two rays (the ordinary ray and the extraordinary ray) when it passes

through certa

NOTE

in types of material, depending on the polarization of the light

This effect occurs when the structure of the material is anisotropic.

The polarization of a transverse wave describes the direction of oscillation in the plane perpendicular to the
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4 Holographic memory cards — physical characteristics

4.1

411

Dimensions

Card height and width

ISO/IEC 7810 applies.

4.1.2

Card thickness

ISO/I

413

ISO/I

414

SO/

4.2

4.21

SO/

4.2.2
See H

The h
the ¢4

The 4

layer
humig

Card corners

FC 7810 applies.

Card edges

EC 7810 applies.
Construction

Card construction

EC 7810 applies.

Cross-section at accessible optical area
igure 1.

olographic memory card contains_an*accessible optical area which is laminated, bonded, o
rd body.

ccessible optical area isrcomposed of different layers: a substrate layer, a reflective lay

ity and other environmental influence.

protective layer(s)

storage layer

" inserted into

er, a storage

and one or more protective layers to protect the sub-layers from damage, e.g. by surface damage,

reflactive lavaer (optional)
FeHecthetayfer{optHonRah

NOTE

\ substrate layer

Drawing not to scale.

Figure 1 — Cross-section of a holographic memory card at the accessible optical

© ISO/IEC 2008 — All rights reserved
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4.3 Physical characteristics

4.3.1 Protective layer(s)

There are one or multiple protective layers to protect the sub-layers (storage layer, reflective layer) from
surface damage, humidity and other environmental influence.

The protective layer has to be transparent for the writing and reading beam.

When using reading or writing light with linear or circular polarization, the protective layer has to be free of
birefringence.

The protectije layer ensures that the holographic memory card can survive the action of a destiuctive
influence to the extent that it continues to show optical characteristics which conform to the base)stapdard.
Destructive influences are specified in ISO/IEC 10373-1.

4.3.2 Storape layer

The storage es of

materials, wh

layer is a photosensitive material applied to the reflective or substrate layers. Examp
ch can be used are:

high-resg¢lution photographic silver-halide film (e.g. Kodak 649F, Agfa 8E75HD),
silver-halide sensitized gelatin (e.g. BB-640 from Holographic Recording Technologies),
dichromgted gelatin (DCG) (e.g. Geola PFG-04),
photoresjsts (e.g. Shipley AZ-1350),
photopolymers (e.g. Dupont OmniDex),

functionglized comb-shaped liquid crystalline polymers (see bibliography item [12]).

The thicknes
chosen. To
ISO/IEC 1164

The material
(wavelength
recorded (th

5 of the storage layer may vary depending on the specific optical characteristics of the m
be in compliance, materials\.used shall conform to the optical requirements as specif]
5-3.

composing the storage layer determines the parameters for recording and reading of holo
bf writing/reading-beam, writing/reading power) as well as the type of holograms, which ¢
h hologram/thick” hologram, amplitude/phase). The material as well as the paramete)

pterial
ed in

jrams
an be
s for

recording and/or reading-ielograms shall be specified by the card manufacturer.

4.3.3 Reflegtive layer

The reflectivg layer is necessary when the hologram is read out in reflection mode for thin hologramg. The
reflective layer is metallic: metals which can be used include aluminium, silver, gold, titanium and chromium.
The thickness of the reflective layer may vary depending on the specific optical characteristics of the selected
material. To be in compliance, materials and thickness of reflective layer shall conform to the reflectivity
requirements as specified in ISO/IEC 11695-3. Typical thickness values of metallic layers vary between 50 nm
and 200 nm.

4.3.4 Substrate layer

The substrate layer can be the card body itself; it can consist of the same materials as the card body or it can
be made of other material which provides a flat and smooth surface on one side and the ability to attach the
optical (holographic) storage medium on the other.

The surface roughness (Ra) of the substrate layer shall be less than 100 nm.

© ISO/IEC 2008 — All rights reserved
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The thickness of the substrate layer may vary depending on the materials used and the manufacturing
process employed.

4.3.5 Additions

The addition of integrated circuit chips with or without contacts, tipping, embossing, magnetic stripe materials,
and/or signature panel materials shall not alter the characteristics of the holographic memory card to the
extent that, during normal use of the card, the accessible optical area is likely to become incapable of meeting
the characteristics specified for it in this part of ISO/IEC 11695.

4.3.6 Bending stiffness

ISO/IEC 7810 applies.

4.3.7| Card warpage
ISO/IEC 7810 applies.

4.3.8| X-rays

ISO/IEC 7816-1 applies.
4.3.9| Toxicity

ISO/IEC 7810 applies.
4.3.10 Ultraviolet light
ISO/IEC 7816-1 applies.
4.3.11 Light transmittance
ISO/IEC 7810 applies.
4.3.12 Bending properties
ISO/IEC 7816-1 applies:
4.3.13 Resistance to'chemicals

ISO/IEC 7810 applies.

4.3.14 \Atmospheric requirements

The card shall still function in accordance with this part of ISO/IEC 11695 when exposed to
— gaseous concentrations of less than 0,1 parts per million of SO,, H,S, or NO,,

NOTE  NO, means NO, NO, or a mixture of NO and NO,.
— salt (NaCl) concentrations of less than 2,7 ug/m3.

4.3.15 Durability

ISO/IEC 7810 applies.

© ISO/IEC 2008 — All rights reserved 5
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4.3.16 Dimensional stability and warpage with temperature and humidity
ISO/IEC 7810 applies.

4.3.17 Default test environment and conditioning

ISO/IEC 10373-1 applies, as well as the following conditions.

— Atmospheric pressure: 75 kPa to 105 kPa.

— Condensation: none permitted.

6 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=04f3b123168dd0d3637a55f41b0c17e0

ISO/IEC 11695-1:2008(E)

Annex A
(informative)

Holographic data storage

A.1 Holographic data storage

Holodraphy is a general recording method by coherent light beams, which can be used forcar]y information
recordling — from digital to pictorial and volume imaging. Holography is a two step process.)n|the first step
(recofding) a hologram is produced from an object. In the second step (read-out) an image of| the object is
reconstructed from the hologram by illumination.

A.1.1 Creation of holograms

A holpgram is produced from an object. One method to produce a hologram jis by the interferenge of two light
beamfs, the object beam and the reference beam: a scattered beam from the object interfgeres with the
refergnce beam the resulting interference pattern is called hologram ©fythe object. The hologranp can then be
recordled on a photosensitive medium.

The dbject can be a real three-dimensional object (volume objeet). It can also be a two-dimensipnal image of
a digifal code (e.g. matrix or bar code), which can be appliet\to the object beam by an amplitude |modulator.

This method of producing holograms is depicted in Figute A.1

holographic memory card
holographic storage medium

hologram

object beam
reference beam

bhmplitude modulater -

two-flimensional %

code beam splitter

\% light source

Figure A.1 — Schematic overview of a setup for holographic data storage
by overlapping two coherent light beams

© ISO/IEC 2008 — All rights reserved 7
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A.1.2 Read-out of holograms

For the read-out, the hologram is illuminated with a beam, having the same or similar properties to the
reference beam used for the production of the hologram under the same angle of incidence used in the
recording step. Holographic imaging is a wave front reconstruction process: by illuminating the hologram with
the reference beam the object wave is reconstructed. The scattered light from the hologram produces an
image of the object, which can be captured by a camera.

The read-out process is depicted in Figure A.2

holographic memory
holographic storage card

medium

hologram

reference
beam

object
beam

YQ camera light
% source

image of g two-
dimension@al code

Figure A.2 — Setup for reading out a hologram

A.2 Types of hologram

A.2.1 Reflection and transmission holograms

Reflection and transmission holograms differ in the geometry of the read-out process. Reflection holograms
are read out in reflection mode, meaning the light source for the read-out beam and the camera are locafed on
the same sifle of the hologram (holographic memory card). Transmission holograms are read out in

transmission Imade; meaning the light source for the read-out beam and the camera are located on opposite
sides of the logram (hnlngraphin memaory r\ard)

The storage medium for transmission holograms shall be transmissive for the read-out beam whereas the
storage medium for reflection holograms shall incorporate a reflective layer for the read-out beam.

A.2.2 On-axis and off-axis holograms
On- and off-axis holograms differ in viewing angle. On-axis holograms are illuminated by the readout beam

perpendicularly incident to the hologram (incident angle 90°). Off-axis holograms are illuminated by the read-
out beam under an incident angle differing from 90°. Both methods are depicted in Figure A.3.

8 © ISO/IEC 2008 — All rights reserved
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