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ABSTRACT OF THE DISCLOSURE

A security document is provided with a light
source (14) and with a light-processing device, e.g. 1in the

form of a hologram (18), which processes the light emitted by

the light source by deflecting, reflecting, polarizing and/or
partially absorbing it. The properties of the light source
after the light-processing device which are recognized as
characteristics by the tester or a test device increase the

security of the document.
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SECURITY DOCUMENT WITH LIGHT SOURCE AND LIGHT PROCESSING
DEVICE

The invention relates to a security document ac-

cording to the preamble of claim 1.

Such security documents have a substrate, which

1s usually flexible, and on which there 1s arranged at least

one security feature for the verification of the authenticity

of the security document.
Volume or surface holograms or refractive grat-

ings have, inter alia, been suggested as security feature in

particular for bank notes or passports. Even though such fea-

tures are hard to counterfeit, substantial means are i1invested
in counterfeiting such documents, such that security can not

be absolute.

Hence, 1t 1s an object to provide a security

document of the type mentioned initially that further 1im-

proves counterfeiting securility.

This object 1s achieved by the security document

according to claim 1. According to the invention, therefore,

at least one light source is provided on the security docu-
ment, as well as a light processing device, which processes

the light from the light source by deflecting, reflecting,

polarizing and/or partially absorbing it. Due to the charac-

teristic properties of the light after the light processing

device, which an examiner or a testing device can verify, . the

securlity is increased, because a counterfeiter would not only

have to counterfeit the light source, but also the light

processing device.

The term light source designates a device that 1is

able to emit light in active manner (i.e. not only by mere

reflection). For example, the light source can use one or

more of the followling technologies:
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~ light emitting diodes, wherein organic as well

as inorganic light emitting diodes can be used. Light emit-

ting diodes are advantageous because of their compactness and

low operating temperature.

— Other electroluminescent materials, which can

be caused to emit light by means of an electric current or an

electric field.

~ Materials that can be caused to emit light by

1llumination with visible, infrared or ultraviolet light.

This encompasses fluorescent or phosphorescent materials.

Fluorescent materials

can, for example, be excited to emit

longer wavelength light by means of short wavelength light.

Phosphorescent materials are characterized by the fact that

an exciltation

there i1s a comparatively long time span betwe

and emission, such that they exhibit afterglow after an exci-

tation. Optically nonlinear materials can also be used in the

light source. Such materials are, inter alia, able to multi-

gh—

ply the freguency of incoming light.

The light processing device can, for example, be

a reflecting or transmitting diffractive structure, a lens
structure, a surface or volume hologram, a wavegulde, a mask

or a combination of such devices.

Further preferred embodiments and applications

are given 1n the following description with reference to the

figures. These show

Figure 1 a security document in the embodiment of

a bank note,

F

Figure 2 a sectional view of an embodiment of the

security feature with an electroluminescent light source with

inductive supply and volume hologram,

Figure 3 a sectional view of an embodiment of the

security feature with an electroluminescent light source with

capacltive supply and volume hologram,
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Figure 4 a sectional view of an embodiment of the

security feature with an electroluminescent light source with

i
o
-

inductive supply and surface hologram,

F

Figure 5 a sectional view of an embodiment of the

security feature with an electroluminescent light source with

1nductive supply and reflective surface hologram,

Figure 6 a sectional view of an embodiment of the

security feature with an electroluminescent light source, in-

ductive supply and waveguiding optics,

Figure 7 a sectional view of an embodiment of the
security feature with compact light source, inductive supply
and waveguiding optics,

Figure 8 a sectional view of an embodiment of the

securlity feature with an electroluminescent light source, in-

ductive supply and micro-lenses,

Figure 9 a sectional view of an embodiment of the

securlty feature with an electroluminescent light source, in-

ductive supply and a hole mask,

-

Figure 10 a sectional view of an embodiment of

the security feature with an electroluminescent light source,

inductive supply, hole mask and volume hologram,

Figure 11 a sectional view of an embodiment of

the security feature with an fluorescent, phosphorescent, or

nonlinear optical light source,

p—- gr—
p—

Figure 12 a sectional view of an embodiment of

the security feature with an electroluminescent light source,

which 1s excited directly by an external field and

Figure 13 a sectional view of an embodiment of

the security feature with an electroluminescent light source,

inductive supply and mask.

Basic setup:
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.

The basic setup of a security document in the ex-

ample of a bank note 1s shown in Figure 1. The security docu-

P

ment comprises a flexible substrate 1 of paper or plastics,

'

onto which graphical elements, for example in the shape o:

pr—
s

e

security designs 2, 1llustrations 3 and indications of value

4, are printed 1n known manner. In addition the bank note

possesses a securlty feature 5, whose setup is first de-

scribed as an example in the first embodiment according to

figure 2.

Figure 2 shows a sectional view along line II-II

o~

of Figure 1. As can be seen, the security feature 5 is formed

by a layer structure, which is advantageously applied to sub-
strate 1 or to a carrier mounted to substrate 1 by printing

techniques.

A lower conductive layver 10 consists of a con-

ducting material and forms, on the one hand, an e.g. rectan-

iy

gular electrode 11 and a coil 12. On top of lower conductive

layer 10 there i1s an insulating, dielectric laver 13. It cov-

ers the lower conductive layer 10 with the exception of a

contact region 12a of the coil 12. On top of the dielectric

layer 13 there 1s an electroluminescent layer 14 above the

electrode, which is also substantially rectangular. A trans-

parent, upper conductive layer 15 is placed on top of the

electroluminescent layer 14. It forms an electrode 16 above

the electroluminescent layer 14, as well as a conductive

—
o

stripe 17, which 1s connected to the contact region 12a o:

coll 12. A volume hologram 18 is provided on top of the upper

conductive layer 15 in the region of the electroluminescent

layer 14. Suitable materiald and techniques for manufacturing

the individual layers are described below.

The function of the security feature 5 is as fol-

lows: For verifying the feature, coil 12 is brought into or

above a reading device, which generates a magnetic alternat-
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—ly

ing field H, which induces a voltage 12 in the coil, which

then lies over the electrodes 11 and 16 and generates a cur-

rent 1n the electroluminescent layer 14 and exits the same to

emit light. The light generated 1n this manner traverses the

transparent upper electrode 16 and the volume hologram 18.

The deflective structures in volume hologram 16 are arranged
such that they deflect at least part of the light from the

electroluminescent laver 14 and generate a characteristic 11l-

- lumination pattern 20, which can be examined by the examiner

visually or by apparativ means.

In general the security feature 5 consists of a

light source, such as the electroluminescent device of figure
2, and a light processing device, such as the volume hologram

18 of figure 2. Depending on the embodiment, the security

feature 5 further reguires a power supply, such as the coil

F

12 of Figure 2. Possible embodiments of these components are

discussed 1n the following.

Light source:
The light source must be sulted to be applied on

the respective substrate 1 and to cooperate with the light

processing device. It can be substantially monochrome or

polychrome, which allows, as described below, to obtain char-

P
p—

acteristic effects in cooperation with the light processing

device. The term "monochrome light" 1s understood such that

the light appears to have a single color for the human ob-

server even after decomposition 1nto 1ts colors, e.g. 1in a

prism, while the term "polychrome light" is to be understood

such that the light comprises spectral contributions that can

P
—

be clearly distinguished by the color by a human observer af-

ter a color decomposition.
Various technologies can be used for the light

source. Some particularly advantageous possibilities are:
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Electroluminescent materials

F

The phenomenon of electroluminescence describes,

P

in general, the light emission of materials 1f the same are

traversed by a current. In particular there are wvarious sub-

—

stances of which it i1s known that they emit light, for exam-

ple when being arranged between two electrodes and a suffi-
cient voltage is applied. Such materials can be used advanta-
geously in the present application.

In particular the so called organic light emit-
ting diodes (OLED or PLED) fall within this material class.
They have the advantage that they can be manufactured flexi-
bly. Suitable devices are e.g. described in US 6 750 472.

Particularly preferred are materials which can be

applied to the substrate by printing techniques. For example

the company DuPont (Bristol, UK) offers a set of materials

under the trademark "Luxprint", which allows to manufacture

oy

suitable light sources by means of printing technigques. Elec-

troluminescent materials that can be applied by printing

technigues are termed herein as electroluminescent 1inks.

g

In the embodiment of Figure 2, e.g. one of the

light emitting substances 8150 (white), 8152 (blue-green),

8154 (yellow-green) or 8lo4 (bright yellow) can be used as

electroluminescent layer 14 when the Luxprint materials are

applied, depending under desired color of the emitted light.

Suitable materials for the other layers can e.g. be found in

the description "Processing Guide for DuPont Luxprint Elec-

troluminescent Inks" from DuPont, wversion 1.0, 03/2002.

Conventional light emitting diodes

Because of their low power consumption and their

low operating temperature conventional light emitting diodes

(LEDs) based on 1norganic semiconductor materials are also
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particularly suited for the present application. When using a

flexible substrate 1, however, only small light emitting di-

ode devices should be used, such that these are not damaged

when deforming the substrate. For 1lluminating larger areas

5 several light emitting diode devices can be arranged 1in a ma-

trix, for example by replacing the electroluminescent layer
14 in the embodiment of Figure 2 by such a matrix. The upper

conducting layer 15 1s replaced by electrically conducting

lines for feeding the LEDs.

10 An embodiment with only a single LED 1s described

further below in reference to Figure 6.

Fluorescent materials

The light source can also be formed by fluores-

15 cent or phosphorescent materials, which emlt light during or

after suiltable excitation.

Preferred are, 1n particular, materials that can

be excited by illumination with light. Corresponding dyes are

known to the person skilled in the art. A sectional view of a

20 possible embodiment of a corresponding security feature 1is

shown in Figure 11. The light source 1s formed by a layer 114

with a fluorescent dye. The light processing device, e.g. a

volume hologram 18, 1s provided on top of the layer 114.

ph—

For verifying the security feature of Figure 11

25 the layer 114 1s excited, e.g. by lrradiation with e.g. UV-
light. The light generated by the layer 114 i1s then deflected

at least partially by the voliume hologram, as 1n the first

embodiment, and can be examined by an examiner.

30 Nonlinear-optical materials
Various organlic or 1norganic materials possess
strong nonlinear-optical propertles. Such materials are 1.a.

able to multiply the fregquency of incoming light, wherein the
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strongest defects are observed for frequency doubling or tri-

pling. Possible inorganic materilals are e.g. LiNbO3, KDP

(KHoPOy4) or KnbO3. A wide spectrum of molecules with delocal-

ized electron systems and donor- and acceptor groups 1s known

in the organic field, which have strong non-optical proper-

ties, such as 2Z2-methyl-4-nitroaniline (MNA), methyl-{(2,4-

dinitro-phenyl)-aminopropanoate (MAP) or urea. Corresponding
light sources can e.g. comprise a powder of the corresponding

material suspended 1in a polymer matrix or as side groups 1in a

polymer matrix. In order to promote nonlinear-optical effects

of second order, 1n particular when using organic materials,

the nonlinear-optical molecules can be aligned by applying an

electric field prior to hardening the matrix.

P

A nonlinear-optical light source of this type can

e.g. be 1lluminated with a pulsed 1nfrared laser, whereupon

1t emits frequency doubled light e.g. 1n the green spectral

reglion.

A corresponding security feature of this type can

again e.g. be designed as shown in Figure 11, wherein the

nonlinear-optical material 1s arranged in the layer 114.

Power supply:

When using LEDs, OLEDs or electroluminescent
light sources, suitable means must be provided to generate

the requlired current in the light source.

In the following some exa

mples for power supplies

[

are presented.

Inductive coupling

An i1nductive coupling of electric energy has al-
ready been used 1n the embodiment of Figure 2. In order to be
able to 1nductively couple voltage into the security feature,

et

the same must have a coil with at least one winding of a con-
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ductive material. Preferably several windings are provided.

The coill can be ranged beside the light source, as schemati-
cally shown i1n Figure 1, but also e.g. below the light source

or around the light source.

The co1l and the capacitor formed by the light

source form, 1n first approximation, an LC resonant circuit.

If the light source requires a high voltage, the frequency of

=

the magnetic alternating field H should be placed close to

the resonance of the resoconant circuit.

Capacitive coupling

Instead of the inductive coupling 1t 1s also pos-

sible to use a capacitive coupling. An embodiment of a corre-

sponding security feature 5 1s shown in Figure 3. The light

source 1n this embodiment 1s built substantially in the same

manner as the one of the embodiment of Figure 2 and has an
electroluminescent layer 14 on a dielectric layer 13 and a
lower electrically conductive layer 11. On top of the elec-

troluminescent layer 14 there 1is a transparent, upper conduc-

tive layer 15. In contrast to the embodiment of Figure 2,
however, there is no coil. Rather the upper conductive layer
14 form an electrode 24, e.g. beside the light source.

For exciting the light source to emit light, a

voltage 1s capacitively coupled in by means of electrodes 11

and 24. For this purpose, a schematically shown in Figure 3,

a testing device with a alternating voltage source 26 and two

external electrodes 27, 28 can be used. The two external

Ll

electrodes 27, 28 are arranged and shaped such, that each o:

i

then can be brought into the proximity of one of the elec-

trodes 11 and 24, respectively, of the security feature. For

example the substrate 1 can be brought onto the electrodes

and be positioned such that the electrodes 27 and 11 as well
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as 28 and 24 each form a capacitor, through which an alter-

nating current can flow i1into the security feature 5.

In this embodiment the layer 11 can also be dis-

pensed with, in whilich case the electrode 27 forms a capacitor

together with electrode 16.

Direct field coupling
It 1s also possible to bring the electrolumines-

cent layer 14 directly into an external electric alternating

field. This is 1llustrated 1n Figure 12. The feature shown
here requires, 1in particular, no electrodes, but merely an
electroluminescent layer 14.

Here, the testing device has two electrode plates

30, 32, at least one of which, e.g. electrode plate 32, 1s

transparent. At least that reglon of the security document
that cariles the electroluminescent layer 14 1s brought be-
tween the electrodes 30, 32, whereupon an alternating voltage
1s applied to the electrodes 30, 32. This voltage generates a

field, which extends through the layer of the electrolumines-

cent material and causes the same to emit light. The optical

p—
p—

e-l

fects that are generated by the light processing device can

e.g. be observed directly through the at least one transpar-

ent electrode plate 3Z2.

Direct electrical contact

q

't 1s also possible to apply conductive electric

electrodes forming electrical contact pads to the substrate.

Light processing device:

The light processing device serves to deflect,

reflect, polarize or partially absorb the light from the

It can be designed 1n various manner. Its pur-

light source.

pose 1s 1.a. to offer the examiner a further means to verify

.....10_
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ﬁ

the authenticity of the security document. In particular it

should be designed such that 1t conveys certain characteris-

tica to the light from the light source that can be easily

verified by the eye/or by suitable apparatus.

Advantageous embodiments of the light processing

device, which can be used individually or i1n combination, are

described 1n the following.

Volume holograms

In a preferred embodiment the light processing

device comprises one or more volume holograms, as 1t has al-

ready been described in reference to Figure 2. Volume holo-
grams are understood to be holograms whose thickness 1s sub-

stantially larger than a light wavelength such that the de-

—
N

fractive effects are only visible under the respective Bragg-

angle.

Suitable materials and technigues for generating

volume holograms are e.g. known from EP 1 091 267 and WO
03/036389.

If the volume hologram is arranged over the light
source, it should be a transmission volume hologram, which 1is

able to deflect light incident from one side 1n such a manner

that it still exits through the opposite side (in the same
"erent direction

than non-deflected light). For this to be possible, the local
grating planes of respective holograms should be approxi-

L

manner as non-deflected light but in a dif

mately parallel or under a comparatively small angle to =&

-

vector perpendicular to the laver.

The volume hologram can e.g. be a homogeneous

grating, which deflects light of a given wavelength in a

given direction. In thils case the security feature 5 can be

examined by verifying 1f a corresponding light reflex can be

J—

observed under the give direction. If the light source 1is

_11_..
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polychrome, a characteristical, more or less clear rainbow

effect can be observed under the given direction.
The volume hologram can however also have a com-
plicated grating structure and e.g. represent a three-

dimensional object.

In addition to the transmission-volume-hologram

the light processing device can also comprise a reflection

hologram, which can be written into the same layer as the

transmission hologram or into a separate layer. In this case
the reflection volume hologram 1s visible under and environ-

mental light, while the transmission volume hologram only be-

comes vislble when the light source is switched on.

The volume hologram can also be arranged between

the light source and the substrate 1. In this case, if the

substrate 1 1s not transparent, the volume hologram has to be

designed as a reflection volume hologram.

Surface holograms

-y

In addition to or alternatively to the mentioned

volume hologram the light processing device can also comprise

a surface hologram 30, as it 1s shown in Figure 4. A surface

hologram 1s understood to be a deflective structure that has

a thickness of no more than a few wavelengths such that de-

flectlons are generated also clearly outside the respective

Bragg~-condlitions.

The surface hologram 30 can e.g. be generated in

known manner by embossing on the surface of a layer 32.

If the surtface hologram 30 1s arranged over the

light source, the layer 32 must be transparent.

The surface hologram 30 can also be embossed di-

rectly on layer 15, wherein 1n this case the layer 32 can be

dispensed with.



10

15

20

25

30

CA 02588186 2007-05-23

The surface hologram 30 can, as shown 1in Figure

5, also be arranged below the light source or electrolumines-

cent laver 14. In thils case it does not have to be arranged

on a transparent layer, because 1t should reflect light up-

wards 1nto the layer 14.

Waveguides

The light processing device can also comprise a
wavegulde, which is a transparent device that i1s, 1n at least
one direction, substantially longer than 1t i1s thick, wherein

it 1is able to conduct light along this direction due to total

reflectilon.
A corresponding security feature 1s shown in Fig-
ure 6. The waveguide 36 1s formed by a transparent layer and

pr—

is arranged partially on top of the light source or the elec-

troluminescent layer 14. In order to be able to couple light

into the waveguide, a grating structure 38 is provided in the

region of the light source, e.g. 1in the form of a surface

grating or a volume hologram. The grating structure 38 de-

flects a part of the light from the light source into the
waveguide 36, such that the same propagates along the

mrn

wavequide. The light can e.g. be observed at the front end o:

the wavegulide. It i1s also possible to provide a second grat-

ing structure 40 or another light scattering structure that

couples the light out, at a location remote from the light

source.

F
p—

Instead of grating structures other structures of

the type described 1in WO 03/098280 can, for example, be used.

Using a waveguide 1s also particularly advanta-

geous 1n combination with a compact light source, such as an

inorganic LED. This 1s i1llustrated in Figure 7, where a small

LED 42 1s used as a light source. The LED 42 i1s, as in the

embodiment of Figure 2, fed with current from a coil 12.

_13_.
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The light from the LED 42 exaits laterally 1in the

-

embodiment of Figure 7 and 1s directly coupled into the front

end of a waveguide 36. For laterally coupling out the light

from the waveguide 36, there 1s again provided a grating

structure 14.

Other light defractive structures

Instead of or in addition to holograms or

waveguides, other structures that defract the light from the
light source can be provided as light processing device.
Figure 8 1llustrates an embodiment where a trans-
parent plate 44 with a plurality of microlenses 46 is ar-
ranged on the electrolumlinescent layer 14. The microlensees

change the directional distribution of the 1light exiting from

light source 14, which can be observed by the examiner of by

a testing device.

The plate 44 can e.g. also comprise a Fresnel-

lens or other surface structures. This solution differs from

a surface hologram in that the surface structures have, in

particular in directions parallel to the surface, typical

slzes or dimensions that are substantially larger than the

wavelength of the light from the light source.
Instead of an extended, electroluminescent layer

that emits light diffusely, a matrix of inorganic small LEDs

or small OLEDs can also be used advantageously for illuminat-

e

ing the plate 44, wherein one microlens 46 is provided for

ecach LED or OLED. Since, 1n this case, the light sources are,

in first approximation, spots, it is possible to create a de-

fined imaging optics in this way, which e.qg. allows to focus

g—

the light of the LEDs on certain points or to project 1t 1n

given directions.

Polarisers
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The light processing device can also comprise one

Or more polarlisers. For example the plate 44 of the embodi-

ment of Figure 8 can be replaced by a light polarizing foil.
In this case the light exiting from the security

feature can be analyzed by means of a second polariser for

verifying the authenticity.

Masks
The light processing device can also form a mask,

which masks the light from the light source depending on lo-
cation 1n more or less strong manner, be it by means of re-

flection or absorption. For example the mask can comprise a

plurality of light-transmissive holes, through which the

light from the light source can pass, and which otherwise

block the light partially or completely.
Thus, the plate 44 of the embodiment of Figure 8

can be replaced by a hole mask 60 with a plurality of holes

61, which generates a characteristic dot pattern for the ob-

server. A corresponding embodiment is shown in Figure 13.
Using a hole mask allows, for example, to gener-

ate a plurality of visually separated, non-continues light

emlitting areas at the locations of the holes 61, and this

with only one structure for feeding the light source.
Using a mask allows, furthermore, to clearly

structure the light emitting region, even if the light source

1tself 1s hard to structure. In particular at least one

transparent opening can be provided in the mask, through

which the light from the light source exits, wherein the
opening 1s surrounding on all sides by non-light-transmissive

material, 1.e. by a material that transmits substantially

less light than the opening. In this context the term "open-

1ng” 1s to be understood in the optical sense, i.e. it is a

._15_.
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region that 1s optically transmissive, e.g. a hole 1n the

mask or window.

Jr—

In a preferred embodiment the openings of the

mask represent a numeric or alphanumeric text, e.g. a number
representing the bank note value or an abbreviation or a

logo.

It 1s also possible to arrange a hole mask be-
tween the electrolumlnescent layer and the plate 44, namely
such that one hole comes to lie under each microlens 46. Each

microlens 46 processes light rom a substantially dot-shaped

light source, which allows e.g. to focus the light at a given

location or to project 1t in a given direction.

A partilicularly advantageous embodiment 1s shown
in Figure 9. Here the hole mask is formed by the substrate 1,
by designing the substrate 1 to be light-transmissive at cer-

tain locations below the electroluminescent layer 14, e.g. by

means of perforations 48. Corresponding technigques for the

laser perforation of substrates 48 are e.g. described in WO
97/18092 and WO 04/011274.
For the light to be able to pass through the per-

forations 48, the layers 10 and 13 arranged below the elec-

troluminescent layer 14 must be transparent.

In the embodiment shown in Figure 9 the security

feature can be verified by making the light source emit light

and then by observing the document from the side opposite to

the light source for examining if the light passes trough the

perforations 48.

The light exiting from the perforations 48 can

—

also be guided through further parts of the light processing

device. In particular, as shown in Figure 10, a hologram

layer 50 can be provided at the exit of the perforations 48,

P

or another structure for a defined deflection of the exiting

light. The combination of such a structure with the perfora-
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48 is particularly advantageous because the light exit-

ing from the perforations 48 as a better defined directional

distribution than the light that directly originates from the

diffusely light emitting electroluminescent layer 14, which

F

allows more efficient deflection or projection in a hologram

Or a liens.

holes

Preferably the perforations or light transmitting

are therefore comparatively small and possess a dlame-

ter of no more than e.g. 100 um.

sists

tions

layer
gions
light

In the embodiments described so far the mask con-

of an absorbing or reflecting layer, 1in which perfora-

have been provided. It can however also consist of a
without perforations, which is transparent in the re-
of the "holes" and otherwise e.g. printed over with

absorbing 1ink.

Applications:

In principle the security feature of the inven-

tion is suilted for all security documents, such as bank notes

or other papers of value, passports or other 1dentification

documents, deeds etc. The security features shown here, which

al

e assembled 1n layers, are 1in particular also suited for

security documents with a flexible substrate 1, also for sub-

p—

strates of paper or plastics.
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Remarks:

In the embodiments according to the figures the

security feature 5 has been applied, as mentioned, directly

to the substrate 1, e.g. by means of printing techniques. It

-

1s, however, also possible to apply the security feature 5

onto a carrier separate from substrate 1, and to pre-

manufacture it 1n this way, such that the security feature 5

can be applied in one step as a whole onto the substrate 1.

The manufacturing on a separate carrler has the advantage

porte
b

that manu:

acturing techniques can be used, which may not be

compatible with the substrate 1, such as spin coating or

~etching techniques.

In addition to the layers shown in the embodi-

ments the security feature 5 can comprise further layers, in

particular protective layers above and/or below the other

layers, 1n order to protect the same from mechanical influ-

ences as well as noxious substances, such as oxygen or humid-

1ty.

In a further advantageous embodiment the sub-

strate 1 can also be transparent, at least in the region of

—

part of the security feature. In thilis case the light process-

ing device can also be arranged at least partially in the

substrate 1 or between the substrate and the light source. An

example for such an embodiment 1s the document of Figure 9 or
10.

The substrate 1 can e.g. also carry a reflection

hologram or other reflecting structures on its surface below

F

the light source, which form part of the light processing de-

vice.
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CLAIMS

1. A security document with a substrate (1) and

a security feature (5) arranged on the substrate (1) for
verlfying the authenticity of the security document, charac-
terized in that the security feature (5) comprises a light
source (14, 42, 114), by means of which light can be emit-
ted, and a light processing device (18, 30, 40, 46, 48) for
deflecting, reflecting, polarizing and/or partially absorb-
ing the light from the light source (14, 42, 114).

2. Security document of claim 1, characterized
in that the light source (14, 42, 114) can be excited to
emit light by means of electrical current.

3. Security document of claim 2, characterized
in that the light source (14, 42, 114) comprises an elec-
troluminescent material, in particular an electroluminescent
1nk.

4. Device of any of the preceding claims, char-

acterized in that the light source (14, 42, 114) comprises

at least one organic or inorganic light emitting diode.

5. Security document of any of the preceding
claims, characterized in that the light source (14, 42, 114)
can be excited to emit light by 1rradiation with infrared,

visible or ultraviolet light.

6. Securlty document of any of the preceding

claims, characterized in that the light source (14, 42, 114)

comprises a fluorescent, phosphorescent or nonlinear-optical

material.

7. Security document of any of the preceding

claims, characterized in that the light source (14, 42, 114)

18 monochrome.
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8. Security document of any of the claims 1 to
6, characterized in that the light source (14, 42, 114) 1is
polychrome.

9. Security document of any of the preceding
claims, characterized in that it comprises means (12; 11,
24) to generate an electrical current in the light source
(14, 42, 114).

10. Security document of claim 9, characterized
in that it comprises at least one coil (12) in which the
current can be generated inductively.

11. Security document of any of the claims 9 or
10, characterized in that it comprises at least one elec-
trode (12; 11, 24), by means of which the current can be
generated capacitively.

12. Security document of any of the preceding
claims, characterized in that the light processing device
comprises a surface and/or volume hologram (18, 30).

13. Security document of claim 12, characterized
in that the light processing device (18, 30, 40, 46, 48)

comprises a transmission volume hologram (18).

14. Security document of claim 13, characterized
in that the light processing device (18, 30, 40, 46, 48)
further comprises a reflection volume hologram.

15. Security document of any of the preceding

claims, characterized in that the light processing device

(18, 30, 40, 46, 48) comprises a waveguide (36), and in par-

ticular that a deflective structure, 1in particular a grating

structure (38, 40), 1is arranged at the waveguide for later-

ally coupling the light 1n or out.

16. Seéurity document of any of the preceding
claims, characterized in that the light processing device
(18, 30, 40, 46, 48) comprises a surface structure (46) with

a typical size much larger than wavelength of the light from

...20__
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the light source (14, 42, 114), and 1n particular that the

surface structure (46) forms one or more lenses and/or one
or more Fregnel-lenses.

17. Security document of any of the preceding
claims, characterized 1in that the light proceésing device
(18, 30, 40, 46, 48) comprises a mask (1, 48) that blocks
the light from the light source (14, 42, 114) differently

depending on location.

18. Security document of claim 17, characterized
in that the mask comprises a plurality of light-transmissive
holes (48), through which the light from the light source
(14, 42, 114) can pass, wherein the mask otherwise blocks
the light partially or completely.

19. Security document of any of the claims 17 or
18, wherein the mask comprises at least one light-
transmissive opening, through which the light from the light
source (14, 42, 114) can exit, wherein the opening is 1lim-
ited on all sides by non-light-transmissive material.

20. Security document of any of the claims 17 to
19, wherein the openings represent a written text.

21. Security document of any of the preceding
claims, characterized 1n that the light processing device
(18, 30, 40, 46, 48) is formed at least partially by the
substrate (1).

22. Security document of the claims 18 and 19
and of claim 22, characterized 1in that the mask is formed by

Lhe substrate (1), and in particular that a perforation (48)
1s provided in the substrate (1) in a region of the light
source (14, 42, 114).

23. Security document of any of the preceding
claims, characterized in that the light processing device
(18, 30, 40, 46, 48) comprises polarizer for polarizing the
light.

_..21....



CA 02588186 2007-05-23

24. Security document of any of the preceding

claims, characterized in that the substrate (1) is flexible,

and 1n particular that the substrate (1) is of paper.

25. Security document of any of the preceding
claims, characterized in that it 1s a bank note.

26. Security document of any of the preceding
claims, characterized 1n that the security feature has been
applied to the substrate (1) by printing techniques.

27. Security document of any of the preceding
claims, characterized in that the security feature has been
applied to a carrier by printing techniques and that the

carrier 1s mounted to the substrate (1).
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