EP 2 284 019 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0’ European

Office européen
des brevets (11) EP 2 284 019 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: B41M 5/26 (2006.07) B41M 5/28 (2006.07)
13.04.2016 Bulletin 2016/15 D21H 21140 (20057
Application number: 09460025.1

Date of filing: 22.06.2009

(54)

Security paper for laser engraving, security document and method for making security
documents

Sicherheitspapier fur die Lasergravur, Sicherheitsdokument und Verfahren zur Herstellung von
Sicherheitsdokumenten

Papier sécurisé pour la gravure au laser, document sécurisé et procédé pour la fabrication de documents
sécurisés

(84)

(43)

(73)

(72)

Designated Contracting States: * Sadecka, Marzena
ATBE BG CHCY CZDE DKEE ES FIFR GB GR 05-800 Przuszkoéw (PL)
HRHUIEISITLILT LU LV MC MK MT NL NO PL » Ziélkowski, Slawomir
PT RO SE SI SKTR 03-138 Warszawa (PL)
* Mierzejewski, Daniel
Date of publication of application: 01-991 Warszawa (PL)

16.02.2011 Bulletin 2011/07
(74) Representative: Eupatent.pl
Proprietor: Polska Wytwornia Papierow ul. Zeligowskiego 3/5
Wartosciowych S.A. 90-752 Lodz (PL)

00-222 Warszawa (PL)
(56) References cited:

Inventors: EP-A2- 0 415 478 WO-A2-2006/045567
Gurtowska, Joanna DE-A1-4103 231 DE-A1-102004 027 306
05-090 Raszyn (PL) DE-A1-102006 057 507 JP-A-9 249 820
Jakielaszek, Ewelina US-A- 5 484 694 US-A- 5677 039

02-786 Warszawa (PL)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 284 019 B1 2

Description
DESCRIPTION

[0001] The invention relates to a security paper for la-
ser engraving, a security document and a method for
making security documents.

[0002] Security documents may comprise various se-
curity features, such as watermarking, microlettering,
raised print etc. The security features may be common
to all documents of specific type or, preferably, may form
personalization markings, i.e. document-individual mark-
ings.

[0003] Laser engraving is one of the techniques to
make markings on security documents. Various attempts
have been made to achieve efficient laser engraving of
paper-based documents.

[0004] A European patent application EP07460036
discloses a paper for personal document sheets, which
is coated with a coating mixture containing a pigment,
which subjected to laser beam changes color to a con-
trasting color in relation to the background paper color.
Such paper may have personalization markings made
thereon by laser engraving, where the laser activates the
pigment in the coating.

[0005] The aim of the present invention is to provide
animproved security paper for laser engraving, a security
document comprising the security paper and a method
for making security documents, providing improved leg-
ibility and clarity of laser-engraved markings.

[0006] The object of the invention is a security paper
for laser engraving, comprising a paper substrate layer
comprising an antimony-oxide-doped tin dioxide laser-
marking pigment and titanium white, the paper substrate
layer being coated with a coating layer comprising the
antimony-oxide-doped tin dioxide laser-marking pig-
ment, such that when the security paper is subject to a
laser beam, the antimony-oxide-doped tin dioxide laser-
marking pigment causes change of color of the security
paper both within the paper substrate layer and the coat-
ing layer.

[0007] Preferably, the antimony-oxide-doped tin diox-
ide laser-marking pigment comprises from 95% to 99%
by weight of tin dioxide (SnO,) and from 1% to 5% by
weight of antimony oxide (Sb,03).

[0008] Preferably, titanium white comprises rutile form
of titanium dioxide (TiO,).

[0009] Preferably, the papersubstrate layer comprises
from 2,5% to 10%, preferably 5%, by weight of the anti-
mony-oxide-doped tin dioxide laser-marking pigment.
Preferably, the paper substrate layer comprises from
2,5% to 10%, preferably 3,5%, by weight of titanium
white. Preferably, the coating layer comprises from 0,5%
to 3%, preferably 2%, by weight of the antimony-oxide-
doped tin dioxide laser-marking pigment.

[0010] Another object of the present invention is a se-
curity document comprising the security paper according
to the invention and comprising laser-engraved markings
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having increased visibility in transmitted light, made by
activating the antimony-oxide-doped tin dioxide laser-
marking pigment in the coating layer and in the paper
substrate layer by laser beam.

[0011] Preferably, at least part of the laser-engraved
markings are raised. Preferably, the laser-engraved
markings comprise microlettering. Preferably, at least
part of the laser-engraved markings are of different
shades.

[0012] Another object of the present invention is a
method for making security documents, comprising the
steps of providing a security paper according to the in-
vention and making markings having increased visibility
in transmitted light by laser engraving the security paper
by activating the antimony-oxide-doped tin dioxide laser-
marking pigment in the coating layer and in the paper
substrate layer by laser beam.

[0013] Preferably, the method comprises the step of
laser engraving the security paper with a first set of laser
beam parameters so as to obtain raised markings. Pref-
erably, the method comprises the step of laser engraving
the security paper with a second set of laser beam pa-
rameters so as to obtain microlettering markings. Pref-
erably, the method comprises the step of varying the laser
beam parameters so as to obtain markings of different
shades.

[0014] The invention will now be described by way of
example and with reference to the accompanying draw-
ings in which:

Fig. 1 shows a structure of a security paper for laser
engraving according to the invention.

Fig. 2 shows a structure of a security document ac-
cording to the invention.

[0015] The drawings are not in scale in order to show
individual features of the invention more clearly.

[0016] A security paper for laser engraving according
to theinvention has a structure shown in Fig. 1. The paper
100 comprises a paper substrate layer 110 which is coat-
ed with a coating layer 120. The paper substrate layer
110 comprises an antimony-oxide-doped tin dioxide la-
ser-marking pigment and titanium white. The coating lay-
er 120 comprises the antimony-oxide-doped tin dioxide
laser-marking pigment. Fig. 1 shows the paper substrate
layer 110 covered by the coating layer 120 from one side
only, but the paper substrate layer 110 may be covered
by the coating layer 120 from both sides as well.

[0017] The antimony-oxide-doped tin dioxide laser-
marking pigment is an absorber, which locally absorbs
laser energy and transforms it into thermal energy, caus-
ing change of color, such as darkening, of the material
in which the pigment is contained. Therefore, when the
security paper 100 is subject to a laser beam, the anti-
mony-oxide-doped tin dioxide laser-marking pigment
causes change of color of the security paper 100 both
within the paper substrate layer 110 and the coating layer
120.
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[0018] Titanium white allows for increasing the con-
trast of the laser-engraved markings with respect to the
background color of the paper substrate, for example
white color. Moreover, use of titanium white results in
achieving laser-engraved markings in shades of grey,
which have been found to be less susceptible to bleach-
ing as compared to sepia-shaded markings.

[0019] The antimony-oxide-doped tin dioxide laser-
marking pigment may comprise from 95% to 99% by
weight of tin dioxide (SnO,) and from 1% to 5% by weight
of antimony oxide (Sb,0s3). Such pigment allows achiev-
ing particularly legible and clear laser-engraved mark-
ings.

[0020] Titanium white may be a rutile form of titanium
dioxide (TiOy).

[0021] The paper substrate layer may comprise con-
ventional fibres and additives, and in addition preferably
from 2,5% to 10%, preferably 5%, by weight of the anti-
mony-oxide-doped tin dioxide laser-marking pigment,
and from 2,5% to 10%, preferably 3,5%, by weight of
titanium white.

[0022] The coating layer may be made of a conven-
tional coating mixture based on polyvinyl alcohol, which
further comprises from 0,5% to 3%, preferably 2%, by
weight of the antimony-oxide-doped tin dioxide laser-
marking pigment.

[0023] The security paper according to the invention
may be used to produce various personalized security
documents, such as passports, visas, communication
documents, marriage status documents, as well as non-
personalized security documents, such as banknotes or
excise duty documents.

[0024] Fig. 2 shows a structure of a security document
200 comprising the security paper according to the in-
vention. The security document 200 comprises markings
231, 232, 233, which can be personalization markings or
general security markings, and which are made by acti-
vating by laser beam the antimony-oxide-doped tin diox-
ide laser-marking pigment in the coating layer 220 and
in the paper substrate layer 210. Due to the fact that the
markings are presentinboth layers 210, 220 of the paper,
they have increased visibility in transmitted light, similarly
to a watermark, thereby forming a security feature of the
document.

[0025] Atleastpart234 ofthelaser-engraved markings
233 may be raised above the surface of the coating layer
220. Raised markings provide further security features
of the document, as well as allow identification of the
marking by vision-impaired persons. The raised mark-
ings 234 may be achieved by using higher laser beam
power, as explained below.

[0026] The laser-engraved markings 232 may com-
prise microlettering, i.e. a string of characters having a
small font size, as small as about 0,5 mm in height. Mi-
crolettering may also form a security feature of the doc-
ument. Microlettering 232 markings and other high-qual-
ity vector graphics may be achieved by using moderate
laser power and relatively low laser beam speed.
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[0027] Furthermore, atleast part of the laser-engraved
markings 231 may have different shades. This allows
laser-engraving of images with shade-variable back-
ground, such as stamps, which may constitute an impor-
tant security feature of the document. Shade-variable
backgrounds 231 may be achieved by varying laser
beam power and speed.

[0028] The security document according to the inven-
tion may be made by providing a security paper 100 ac-
cording to the invention and laser engraving the security
paper 100 by activating by laser beam the antimony-ox-
ide-doped tin dioxide laser-marking pigment in the coat-
ing layer 120 and in the paper substrate layer 110.
[0029] In one embodiment of the method according to
the invention, an Nd:YAG 1064 nm laser is used for ac-
tivating the antimony-oxide-doped tin dioxide laser-mark-
ing pigment. In this embodiment, the impulse duration of
the laser is set to 15ns.

[0030] In order to obtain plain, shaded image, the fol-
lowing laser beam parameters may be used: impulse
power from 1,2*1014 to 1,8*1014 [W/m2], speed 20000
mm/s, impulse frequency from 700 to 1500 Hz. The
shade of the marking may be varied by varying the im-
pulse power and frequency: the higher the impulse power
and frequency, the darker the shade of the obtained
marking.

[0031] Inorder to obtain markings of high quality, such
as vector graphics or microlettering, the following laser
beam parameters may be used: impulse power from
1,1*10"4 to 1,4*1014 [W/m?], speed from 30 to 60 mm/s,
impulse frequency 1500 Hz.

[0032] In order to obtain raised markings, the following
laser beam parameters may be used: impulse power
from 2,2*1014 to 2,4*1014 [W/m?], speed from 50 to 160
mm/s, impulse frequency 1500 Hz. A higher impulse
power leads to higher amount of absorbed energy by the
antimony-oxide-doped tin dioxide laser-marking pigment
and raising of marking above the surface of the coating
layer.

Claims

1. A security paper for laser engraving, comprising a
paper substrate layer (110) comprising an antimony-
oxide-doped tin dioxide laser-marking pigment and
titanium white, the paper substrate layer (110) being
coated with a coating layer (120) comprising the an-
timony-oxide-doped tin dioxide laser-marking pig-
ment, such thatwhen the security paper (100) is sub-
ject to a laser beam, the antimony-oxide-doped tin
dioxide laser-marking pigment absorbs the laser
beam energy, which is transferred into thermal en-
ergy and leading to a change of color of the security
paper (100) both within the paper substrate layer
(110) and the coating layer (120).

2. The security paper according to claim 1, character-
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ized in that the antimony-oxide-doped tin dioxide
laser-marking pigment comprises from 95% to 99%
by weight of tin dioxide (SnO,) and from 1 % to 5%
by weight of antimony oxide (Sb,03).

The security paper according to claim 1 or 2, char-
acterized in that titanium white comprises rutile
form of titanium dioxide (TiO,).

The security paper according to any previous claim,
characterized in that the paper substrate layer
(110) comprises from 2,5% to 10%, preferably 5%,
by weight of the antimony-oxide-doped tin dioxide
laser-marking pigment.

The security paper according to any previous claim,
characterized in that the paper substrate layer
(110) comprises from 2,5% to 10%, preferably 3,5%,
by weight of titanium white.

The security paper according to any previous claim,
characterized in that the coating layer (120) com-
prises from 0,5% to 3%, preferably 2%, by weight of
the antimony-oxide-doped tin dioxide laser-marking
pigment.

A security document comprising the security paper
according to any of claims 1 to 6 and comprising
laser-engraved markings (231, 232, 233) having in-
creased visibility in transmitted light, made by acti-
vating the antimony-oxide-doped tin dioxide laser-
marking pigment in the coating layer (220) and in the
paper substrate layer (210) by a laser beam of pa-
rameters such that when the laser beam energy is
absorbed by the antimony-oxide-doped tin dioxide
laser-marking pigment and transformed into thermal
energy, this leads to a change of color of the security
paper (100) both within the paper substrate layer
(110) and the coating layer (120).

The security document according to claim 7, char-
acterized in that at least part (234) of the laser-en-
graved markings (233) are made by activating the
antimony-oxide-doped tin dioxide laser-marking pig-
ment in the coating layer (220) and in the paper sub-
strate layer (210) by a laser beam having impulse
power from 2,2*1014 to 2,4*1014 [W/m2], speed from
50 to 160 mm/s, impulse frequency 1500 Hz that
causes raising of markings above the surface of the
coating layer.

The security document according to claim 7 or 8,
characterized in that the laser-engraved markings
(232) are made by activating the antimony-oxide-
doped tin dioxide laser-marking pigment in the coat-
ing layer (220) and in the paper substrate layer (210)
by a laser beam having impulse power from 1,1*1014
to 1,4*1014 [W/m2], speed from 30 to 60 mm/s, im-
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10.

1.

12.

13.

14.

pulse frequency 1500 Hz that causes forming of mi-
crolettering markings.

The security document according to any of claims 7
to 9, characterized in that at least part of the laser-
engraved markings (231) are made by activating the
antimony-oxide-doped tin dioxide laser-marking pig-
ment in the coating layer (220) and in the paper sub-
strate layer (210) by a laser beam of variable power
and speed and having impulse power from 1,2*1014
to 1,8*1014 [W/m2], speed 20000 mm/s, impulse fre-
quency from 700 to 1500 Hz such that causes form-
ing of shade-variable markings.

A method for making security documents, compris-
ing the steps of providing a security paper (100) ac-
cording to any of claims 1 to 6 and making markings
(231, 232, 233) having increased visibility in trans-
mitted light by laser engraving the security paper
(100) by activating by laser beam the antimony-ox-
ide-doped tin dioxide laser-marking pigment in the
coating layer (120) and in the paper substrate layer
(110).

The method according to claim 11, comprising the
step of laser engraving the security paper (100) with
a laser beam having impulse power from 2,2*1014
to 2,4*1014 [W/m2], speed from 50 to 160 mm/s, im-
pulse frequency 1500 Hz such that causes raising
of markings above the surface of the coating layer.

The method according to claim 11 or 12, comprising
the step of laser engraving the security paper by a
laser beam having impulse power from 1,1*1014 to
1,4*1014[W/m2], speed from 30 to 60 mm/s, impulse
frequency 1500 Hz such that causes forming of mi-
crolettering markings..

The method according to any of claims 11 to 13,
comprising the step of varying the laser beam pa-
rameters, having impulse power from 1,2*10%4 to
1,8*1014 [W/m2], speed 20000 mm/s, impulse fre-
quency from 700 to 1500 Hz, so as to obtain mark-
ings of different shades (231).

Patentanspriiche

1.

Sicherheitspapier fiir die Lasergravur, das eine Pa-
piersubstratschicht (110) umfasst, die ein mit Anti-
monoxid dotiertes Zinndioxid-Lasermarkierungspig-
ment und Titanweill umfasst, wobei die Papiersub-
stratschicht (110) mit einer Beschichtungsschicht
(120) beschichtet ist, die das mit Antimonoxid dotier-
te Zinndioxid-Lasermarkierungspigment umfasst,
sodass, wenndas Sicherheitspapier (100) einem La-
serstrahl ausgesetzt wird, das mit Antimonoxid do-
tierte Zinndioxid-Lasermarkierungspigment die En-
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ergie des Laserstrahls absorbiert, die in thermische
Energie umgewandelt wird, was zu einer Farbande-
rung des Sicherheitspapiers (100), sowohlinnerhalb
der Papiersubstratschicht (110) als auch innerhalb
der Beschichtungsschicht (120), fuhrt.

Sicherheitspapier nach Anspruch 1, dadurch ge-
kennzeichnet, dass das mit Antimonoxid dotierte
Zinndioxid-Lasermarkierungspigment zwischen 95
und 99 Gewichtsprozent Zinndioxid (SnO,) sowie
zwischen 1 und 5 Gewichtsprozent Antimonoxid
(Sb,03) umfasst.

Sicherheitspapier nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass das Titanweil} die Rutilform
des Titandioxids (TiO,) umfasst.

Sicherheitspapier nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Papiersubstratschicht (110) zwischen 2,5 und 10
Gewichtsprozent, bevorzugt 5 Gewichtsprozent, mit
Antimonoxid dotiertes  Zinndioxid-Lasermarkie-
rungspigment umfasst.

Sicherheitspapier nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, dass die
Papiersubstratschicht (110) zwischen 2,5 und 10
Gewichtsprozent, bevorzugt 3,5 Gewichtsprozent,
Titanweill umfasst.

Sicherheitspapier nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, dass die
Beschichtungsschicht (120) zwischen 0,5 und 3 Ge-
wichtsprozent, bevorzugt 2 Gewichtsprozent, mit
Antimonoxid dotiertes  Zinndioxid-Lasermarkie-
rungspigment umfasst.

Sicherheitsdokument, das das Sicherheitspapier
nach einem der Anspriiche 1 bis 6 umfasst und das
lasergravierte Markierungen (231, 232, 233) um-
fasst, die eine hohere Sichtbarkeit in Durchlicht auf-
weisen, die durch das Aktivieren des mit Antimono-
xid dotierten Zinndioxid-Lasermarkierungspigments
in der Beschichtungsschicht (220) und in der Papier-
substratschicht (210) durch einen Laserstrahl mit
derartigen Parametern zustande kommt, die, wenn
die Energie des Laserstrahls durch das mit Antimo-
noxid dotierte Zinndioxid-Lasermarkierungspigment
absorbiert und in thermische Energie umgewandelt
wird, zu einer Farbanderung des Sicherheitspapiers
(100), sowohl innerhalb der Papiersubstratschicht
(110) als auch innerhalb der Beschichtungsschicht
(120), fuhren.

Sicherheitsdokument nach Anspruch 7, dadurch
gekennzeichnet, dass zumindest ein Teil (234) der
lasergravierten Markierungen (233) durch das Akti-
vieren des mit Antimonoxid dotierten Zinndioxid-La-
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10.

1.

12.

13.

sermarkierungspigments in der Beschichtungs-
schicht (220) und in der Papiersubstratschicht (210)
durch einen Laserstrahl mit einer Impulskraft von
2,2*10"4 bis 2,4*1014 [W/m?], einer Geschwindigkeit
von 50 bis 160 mm/s und einer Impulsfrequenz von
1500 Hz zustande kommt, der das Bilden von erha-
benen Markierungen Uber der Oberflache der Be-
schichtungsschicht veranlasst.

Sicherheitsdokument nach Anspruch 7 oder 8, da-
durch gekennzeichnet, dass die lasergravierten
Markierungen (232) durch das Aktivieren des mit An-
timonoxid dotierten Zinndioxid-Lasermarkierungs-
pigments in der Beschichtungsschicht (220) und in
der Papiersubstratschicht (210) durch einen Laser-
strahl mit einer Impulskraft von 1,1*1014 bis 1,4*1014
[W/mZ2], einer Geschwindigkeit von 30 bis 60 mm/s
und einer Impulsfrequenz von 1500 Hz zustande
kommen, der das Bilden von Mikrotext-Markierun-
gen veranlasst.

Sicherheitsdokument nach einem der Anspriiche 7
bis 9, dadurch gekennzeichnet, dass die lasergra-
vierten Markierungen (231) zumindest teilweise
durch das Aktivieren des mit Antimonoxid dotierten
Zinndioxid-Lasermarkierungspigments in der Be-
schichtungsschicht (220) und in der Papiersubstrat-
schicht (210) durch einen Laserstrahl mit variabler
Kraft und Geschwindigkeit und einer Impulskraft von
1,2*1014 bis 1,8*1014 [W/m2], einer Geschwindigkeit
von 20000 mm/s und einer Impulsfrequenz von 700
bis 1500 Hz zustande kommen, sodass das Bilden
von Markierungen mit variablen Schattierungen ver-
anlasst wird.

Verfahren zur Herstellung von Sicherheitsdokumen-
ten, das die Schritte des Bereitstellens eines Sicher-
heitspapiers (100) nach einem der Anspriiche 1 bis
6 und des Herstellens von Markierungen (231, 232,
233), die eine héhere Sichtbarkeit in Durchlicht auf-
weisen, durch Lasergravur des Sicherheitspapiers
(100) durch das Aktivieren des mit Antimonoxid do-
tierten Zinndioxid-Lasermarkierungspigments in der
Beschichtungsschicht (120) und in der Papiersubst-
ratschicht (110) mit einem Laserstrahl umfasst.

Verfahren nach Anspruch 11, das den Schritt der
Lasergravur des Sicherheitspapiers (100) mit einem
Laserstrahl mit einer Impulskraft von 2,2*1014 bis
2,4*1014 [W/m2], einer Geschwindigkeit von 50 bis
160 mm/s und einer Impulsfrequenz von 1500 Hz
umfasst, sodass das Bilden von erhabenen Markie-
rungen uUber der Oberflache der Beschichtungs-
schicht veranlasst wird.

Verfahren nach Anspruch 11 oder 12, das den Schritt
der Lasergravur des Sicherheitspapiers mit einem
Laserstrahl mit einer Impulskraft von 1,1*1014 bis
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1,4*1014 [W/mZ2], einer Geschwindigkeit von 30 bis
60 mm/s und einer Impulsfrequenz von 1500 Hz um-
fasst, sodass das Bilden von Mikrotext-Markierun-
gen veranlasst wird.

Verfahren nach einem der Anspriiche 11 bis 13, das
den Schritt des Variierens der Laserstrahlparameter
mit einer Impulskraft von 1,2*10'4 bis 1,8*1014
[W/mZ2], einer Geschwindigkeit von 20000 mm/s und
einer Impulsfrequenz von 700 bis 1500 Hz umfasst,
um Markierungen mit unterschiedlichen Schattie-
rungen (231) zu erhalten.

Revendications

Papier sécurisé pour gravure au laser, comprenant
une couche de substrat de papier (110) comprenant
un pigmentde marquage par laser de dioxyde d’étain
dopé a I'oxyde d’antimoine et du blanc de titane, la
couche de substrat de papier (110) étant appliquée
avec une couche de revétement (120) comprenant
le pigment de marquage par laser de dioxyde d’étain
dopé a 'oxyde d’antimoine , de sorte que lorsque le
papier sécurisé (100) est soumis a un faisceau laser,
le pigment de marquage par laser de dioxyde d’étain
dopé al'oxyde d’antimoine absorbe I'énergie du fais-
ceau laser, qui est transférée en énergie thermique
et qui entraine un changement de couleur du papier
sécurisé (100) aussi bien dans la couche de substrat
de papier (110) que dans la couche de revétement
(120).

Papier sécurisé selon la revendication 1, caractéri-
sé en ce que le pigment de marquage par laser de
dioxyde d’étain dopé a l'oxyde d’antimoine com-
prend de 95 % a 99 % en poids de dioxyde d’étain
(SnO,) etde 1 % a5 % en poids d’oxyde d’antimoine
(Sb20y).

Papier sécurisé selon la revendication 1 ou 2, ca-
ractérisé en ce que le blanc de titane comprend la
forme rutile de dioxyde de titane (TiO,).

Papier sécurisé selon I'une quelconque des reven-
dications précédentes, caractérisé en ce que la
couche de substrat de papier (110) comprend de 2,5
% a 10 %, de préférence 5 % en poids de pigment
de marquage par laser de dioxyde d’étain dopé a
'oxyde d’antimoine.

Papier sécurisé selon I'une quelconque des reven-
dications précédentes, caractérisé en ce que la
couche de substrat de papier (110) comprend de 2,5
% a 10 %, de préférence 3,5 % en poids de blanc
de titane.

Papier sécurisé selon I'une quelconque des reven-

10

15

20

25

30

35

40

45

50

55

10.

dications précédentes, caractérisé en ce que la
couche de revétement (120) comprend de 0,5 % a
3 %, de préférence 2 % en poids de pigment de mar-
quage par laser de dioxyde d’étain dopé a I'oxyde
d’antimoine.

Document sécurisé comprenant le papier sécurisé
selon 'une quelconque des revendications 1 a 6 et
comportant des marques (231, 232, 233) gravées
au laser ayant une visibilité accrue en lumiére trans-
mise, réalisées par activation du pigment de mar-
quage par laser de dioxyde d’étain dopé a I'oxyde
d’antimoine dans la couche de revétement (220) et
dans la couche de substrat de papier (210) par un
faisceau laser de parameétres tels que lorsque I'éner-
gie du faisceau laser est absorbée par le pigment de
marquage par laser de dioxyde d’étain dopé a 'oxy-
de d’antimoine ettransformée en énergie thermique,
ceci conduit a un changement de couleur du papier
sécurisé (100) aussi bien dans la couche de substrat
de papier (110) que dans la couche de revétement
(120).

Document sécurisé selon la revendication 7, carac-
térise en ce qu’au moins une partie (234) des mar-
ques (233) gravées au laser sont réalisées par acti-
vation du pigment de marquage par laser de dioxyde
d’étain dopé a I'oxyde d’antimoine dans la couche
de revétement (220) et dans la couche de substrat
de papier (210) par un faisceau laser ayant une puis-
sance d'impulsions de 2,2x 10144 2,4 x 1014 [W/m?],
une vitesse de 50 a 160 mm/s, une fréquence d’im-
pulsions de 1500 Hz qui provoque une remontée des
marques au-dessus de la surface de la couche de
revétement.

Document sécurisé selon la revendication 7 ou 8,
caractérisé en ce que les marques (232) gravées
au laser sont réalisées par activation du pigment de
marquage par laser de dioxyde d’étain dopé a 'oxy-
de d’antimoine dans la couche de revétement (220)
et dans la couche de substrat de papier (210) par un
faisceau laser ayant une puissance d’impulsions de
1,1x 104 a 1,4 x 104 [W/m?], une vitesse de 30 &
60 mm/s, une fréquence d’'impulsions de 1500 Hz
qui provoque la formation de marques sous forme
de micro-lettres.

Document sécurisé selon I'une quelconque des re-
vendications 7 a 9, caractérisé en ce qu’au moins
une partie des marques (231) gravées au laser sont
réalisées par activation du pigment de marquage par
laser de dioxyde d’étain dopé a I'oxyde d’antimoine
dans la couche de revétement (220) et dans la cou-
che de substrat de papier (210) par un faisceau laser
ayant une puissance et une vitesse variables et
ayant une puissance d'impulsions de 1,2 x 1014 3
1,8 x 1014 [W/mZ2], une vitesse de 20000 mm/s, une
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fréquence d'impulsions de 700 a 1500 Hz telle qu’el-
le provoque la formation de marques variables en
termes de nuance.

Procédé de fabrication de documents sécurisés,
comprenant les étapes consistant a fournir un papier
sécurisé (100) selon I'une quelconque des revendi-
cations 1a 6 etréaliser des marques (231, 232, 233)
ayant une visibilité accrue en lumiére transmise par
gravure au laser du papier sécurisé (100) par acti-
vation par faisceau laser du pigment de marquage
par laser de dioxyde d’étain dopé a I'oxyde d’anti-
moine dans la couche de revétement (120) et dans
la couche du substrat de papier (110).

Procédé selonlarevendication 11, comprenant I'éta-
pe de gravure au laser du papier sécurisé (100) avec
un faisceau laser ayant une puissance d’'impulsions
de2,2x 1014 42,4 x 1014 [W/m?], une vitesse de 50
a 160 mm/s, une fréquence d’impulsions de 1500
Hz telle qu’elle provoque la remontée des marques
au-dessus de la surface de la couche de revétement.

Procédé selon la revendication 11 ou 12, compre-
nant I'étape de gravure au laser du papier sécurisé
par un faisceau laser ayant une puissance d’impul-
sions de 1,1 x 1014 & 1,4 x 1014 [W/m?2], une vitesse
de 30 a 60 mm/s, une fréquence d’impulsions de
1500 Hz telle qu’elle provoque la formation de mar-
ques sous forme de micro-lettres.

Procédé selon I'une quelconque des revendications
11 a 13, comprenant I'étape consistant a faire varier
les parameétres du faisceau laser, ayant une puis-
sance d’impulsionsde 1,2x 10144 1,8 x 1014 [W/m?],
une vitesse de 20000 mm/s, une fréquence d’impul-
sions de 700 a 1500 Hz, de fagon a obtenir des mar-
ques de différentes nuances (231).
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