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PROCEDE D'IMPRESSION D'UNE COUCHE D°'UN CORPS DE SUPPORT
PORTABLE, NOTAMMENT CARTE A MEMOIRE, ET CORPS DE
SUPPORT IMPRIME SELON UN TEL PROCEDE

Ltinvention a trait au domaine de l'impression et
concerne, plus particuliérement, l'impression dfune
couche polymérisée thermoplastigue ou thermodurcissable
apparente d'un corps de support d'information portable.

Le terme impression doit &tre considéré, dans la
présente inventiocn, dans un sens large, comme &tant une
technigue dans laquelle on exerce une action sur un
objet de manidre & laisser une margue visible sur ledit
objet. Ie support d4'informatien portable peut &tre
quelconqgue. Il s'agit toutefois notamment de supports
d'information standards au format ecarte a4 puce auxquels
il sera fait référence dans la description qui suit.

Les cartes & puce et, plus généralement, les cartes
& mémoire comportent un corps de carte thermoplastique
ou thermedurcissable formé d'une ou plusieurs couches.
Deux faces dudit corps sont apparentes. Ces faces
montrent un dessin, un lege, une reproduction
pﬁ@tggraphique ainai gue, bien souvent, des
informations écrites imprimées en série. selon
différents procédés connus.

Certains procédés d'impression font intervenir un
simple dépsét d'encre classique. D'autres procédés,
généralement plus rapides et précis, font intervenir
des lasers. '

Parmi ces derniers, on connalt des procédés dans
lesguels on effectue un transfert thermigue d'une encre
colorée au moyen d'un laser et & partir d'un film de
transfert thermorésistant appligqué sur une face du
corps de carte polymérisé. Avec différents films ou



METHOD FOR PRI NTI NG A LAYER ON A PORTABLE CARRI ER BODY, NOTABLY A MEMORY
CARD, . AND A CARRI ER BODY PRI NTED ACCORDI NG TO SUCH A METHOD The -
i nvention rePR e the field of printing and concerns nore pREEFRIVAIASY
the printing of a visible theroplastic or thernosetttng polynerised | ayer
of a portable information carrier body. The termprinting nust be
considered,. in the present invention,. in broad sense, as being a
technique in which an action is exerted on %n obj ect so as to |l eave a
visible mark on the sai d obéect The portable |nfgrnat|on carrler can be

of any types. PLELSTeREkS o SegmepkEe diGapBERer £ilmg SOPRSEEANE orR8Ei on
carrier in theegbrescald 8dFférenteshi cdul@iesenen Wwihtieet magde dorgdede
fol l ow ng descrlg%l Onm@ntran’c un motif coloré selon le parcours d&u
ray@nnam@nt laser sur le ou les films. Toutefois, de
g tels procédés, dits indirects, exigent 1'intermédiaire
d'un film & partir duguel vont diffuser les encres et
sent donc lents. De plus, étant donné gue le diamétre
du rayonnement laser appligué sur le ou les £ilms doit
étre suffisant de manidre & ee gue les encres puissent
ip étre transférées & la surface et/ou dans le corps de
carte et que, par ailleurs, les encres colorées, qui
n'étaient pas initialement présentes dans le corps de
carte, sont susceptibles de diffuser dans ledit corps,
la définition du motif cbtenu est médiccre.
1s Dans d'autres procédés connus, on enlédve, gréce &
un laser de type YAG réglé de maniére & émettre un
rayonnement &lectromagnétigue dans 1'infra-rouge, une
zone déterminée d'une couche supérieure d'un corps de |
carte multicouches de fagon a8 ce gu'une socus-~couche
20 dudit corps, dont la couleur est différente de celle la
eouche supérieure, apparaisse. Avec plusieurs couches
superposées de différentes couleurs, i1 est possible
d’obtenir un corps de-carte multicolore dont le motif
est défini par un balayage dirigé du rayonnement laser.
25 Cependant, l'ablation de toutes les couches ou sous-
couches gqui recouvrent une sous~-couche pour obtenir une
couleur donnée d'une zone déterminée de ladite sous-
couche nécessite, en théorie, plusieurs passages du
laser, ce gqui allonge la durée des procédés. En outre,
30 des produits sont gaspillés et la surface du corps de
carte imprimé ne reste pas intacte puisqu’elle montre
des différences de relief. De ce fait, il n'est pas
toujours possible de placer correctement, sur ledit
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2 Chip cards and, nore generally, nmenory cards, have a

t her nopl astic or therm)settl ng card body forned by one or nore |ayers.

Two f.aces of tWOYMMi%ody are visible.” These faces show a FROHG1044
a logo, a photographic reproduction and, very often, witten
inforntion printed in series, according to. various known nethods.

Some printing nmethods use the sinple depositizon of a conventional ink.
O her nmethods, generally nore rapid and precise, use |asers.

A he |
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parfaitement plan. _
D'autres procédés encore proposent solit une
évaporation de zones particulidres de la surface du
5 corps de carte, soit un moussage desdites zones. Cette
évaporation ou ce moussage sont induits par la chaleur
dégagée d'un rayonnement laser. L'é&vaporation laisse un
trou et peut faire apparalitre ‘une sous-couche coclorée
du corps de carte. Le moussage change la nature de la
10 surface du corps de carte gui montre par exemple des
différences d'indice de réfraction & l'origine des
motifs. Ces procédés sont en général lents et la
définition du motif, ainsi gque son contraste, sont
médioccres. En outre, comme précé&demment, la surface du
15 corps de carte ne reste pas intacte.

Enfin, des procédés dits de blanchiment proposent
une destruction dirigée et sélective de pigments ou
autres molécules colorées contenus dans une couche du
corps de carte par un laser dont le rayonnement est

20 émis dans le domaine visible. YXa couleur apparait de
maniére négative. Aussi, pour faire apparaitre une
couleur donnée, deux irradiations laser sont
Lmécgssaires. Par exemple, pouy faire apparaitre du bleu
4 la surface d'une couche noire d'un corps de carte

25 comportant 8 la fois des pigments bleus, rouges et
jaunes, deux rayonnements lasers détruisent localement
1fun, les pigments rouges, l'autre, les pigments
jaunes. S3i l'on souhaite obtenir du blanc, on irradie
la couche noire du corps d%f'" carte de trois rayonnements

30 laser de différentes lg@%ueurs d'onde. Ces procédés
sont lents puisqﬁe. l'chtention d'une couleur en un
peint donné nécessite plusieurs irradiations. De plus, .
" le blanc obtenu est imparfait puisgue 1la destruction
das pigments ou molécules colorées n'est jamais totale



a laser and froma heat-resistance transfer filmapplied to one face of the
pol ynerised card body. Wth different filnms or different segnents of the"

saire film cOMYM48y i nks of different colours, a card body | ECEBRITAEM

showi ng a col oured pattern according to the travel of the |aser radiation
on the filmor filnms. However, such nethods, referred to as indirect,
require am internediary filmfromwhich the inks will be diffused, and are
therefore slow, In addition, given that t*he dianmeter of the |aser
radiation applied to the filmor filns nust be sufficient so that the inks
can be transf®%re8ht PRafeigue acn MNNIFatat quehcdesr doBdeprsndhtenuesn
addi tion, thes®@topgedsi.nks, which were not initially present in the card

body, di ff . . 3
oay. MYy QTS Cebnsiderant 1'état de 1la technique précité, un

probléme que. se propose de résoudre 1'invention est de
8 propeser un nouveau procédé 4'impression en série d'une
couche polymérisée thermoplastigque ou durcissable
- apparente d'un corps de support d'information portable,
gui seit rapide et gqui laisse la surface de ladite
couche intacte. |
i0 La solution revendiquéé de l'invention a pour cbijet
un procédé ‘d'impression diune couche polymérisée
thermoplastique ou durcissable apparente d’un corps de
support d'information portable, caractérisé en ce gu'ili
comporte des é&tapes suivantes :
is - de mélange
d'un liant polymérisable thermoplastique ou
durcissable, et
d'au moins un composé photochromique sensible
& un rayonnement laser de longueur d'onde donnée de
20 maniére & passer d'un premier &tat 4 un second é&tat
coloré, '
en vue de former un mélange ;
- d'irradiation du mélange par le rayonnemént laser
de longueur d'onde donnée ; |
25 - de fixation du sec@fmd_ état coloré ; et,
- de polymérisation du mélange de manidre & former
la couche polymérisée du corps de suppert.
Ainsi, pour obtenir une couleur donnée, on procéde
de maniére positive ¢t on irradie le composé
30 photechromique adéguat avec un unigue rayonnement laser
de longueur d'onde choisie.
Par ailleurs, l'invention a pour objet un support
d'information portable comportant une couche
polymérisée thermoplastique ou durcissable imprimée



}he Sﬁid Eody, the definition of the pattern obtained is nediocré. :
-n other known methods, a given area of a top |ayer of a multi- ,
body is rermv@@,ww@% rtue of a laser of the YAG type adjusted:SG as t@i&d
enmt an electromagnetic radiation in the infrared region, so that a
sub-layer of the said body, whose colour is different fromthat of the top
| ayer, appears. Wth several superinposed lgpyers of different colours, it
i)s pozslble 1ao obtain a multi-colour card body where the pattern is defined
y a directed scanning of the laser radiation. . Howev enquv o) |
the layers or W?ﬁﬁg?"@ 1WBh GBTRE A% FUPROEF .| ?%f%%?é%b%s%b al %’l&a |§en
col Ourl In a prel@@ftmh@edm&@aﬁymmmdsempsrtweﬂ requires in theory
several passages of _t e‘%fser Whi.ch e ' fs e

tl\g%c V\gé%gﬁgg%g Eﬁég'gggias%;qu@ eu

processes. I n addition, odu%’ s are the sur of thHe pritted
card body does dmtrcisgsabie it ®8 since it shows differences in relief.

e ey, &bt roct| U ApHUNE SR BES, | nsescasoli lerorixen dubs sahe
second é&tat coloré obtenu a partir d'un premier é&tat
par irradiation par un rayonnement laser de longueur
d'onde donnée. _

1a description gqui wva suivre permettra de mieux

10 comprendre la manidre dont l'invention peut étre mise
en pratique. Elle est rédigée au regard d'un exemple
non limitatif de réalisation relatif & un support &
mémoire an format carte du type carte & puce.
Toutefois, i1 est bien entendu gque Ll'invention

i85 s'applique a4 tout support dtinformation, quel gqu‘il
soit, dans la mesure ol ledit support comporte une
couche apparente pelymérisée thermoplastique ou
durcissable. |

Les cartes & puce' comportent principalement un

20 nicromedule incius dans un corps de carte.

e micromodule se compose d'une puce & circuits
intégrés connectée 3 des plots métalligques fgmant des
‘métallisations affleurantes & la surface du corps de
carte etfou & une antenne noyée dans ledit corps. Selon

-, 25 gque le micromodule est connecté & un'e; antenne ou & des
plots, la carte & puce est dite, respectivement, &
fonctionnement sans contact ou & foncticnnement avec
contacts. Dans le cas ol la carte 'dispose des deux
modalités de foncticnnement, elle est dite hybride.

30 Le corps de carte est un parallélépipdde rectangle
de faible é&épaisseur dont les dimensions, telles que
définies notamment .par la norme 7810, sont de 1rordre
de 85 mm de longueur, 54 mm de largeur et de 0,76 mm
d'épaisseur. Le corps de carte montre de ce fait six

g,



Yet other nethods propose either an evaporation of particular areas of t he
~surface of the card body, or a foamng of the said areas. This evaporation
or “f oam ng ay' o HFUE by the heat released froma |aser radi atRPCIHFRIIMEI064

evaporation | eaves a hole and can cause a col oured

4 sub-layer on the card body to appear. Foanm ng changes the nature of
the surface of the card body, which for exanple shows differences in
refractive index giving rise to the patterns. These nmethods are in general

slow and the defipition of the pattern, and its contrast, are
medi ocre. | n a88FESofontd B‘B?‘og?an@ﬁ‘@ £a¢a8c paralidles debop)atess bt

remain intact se compose d'‘une ou de plusieurs &couches superposées,

une couche dudit c@rps apparaissant & chacune des

grandes faces. Ces couches apparentes sont imprimées et

5 montrent un motif quelconque coloré cu non. Elles sont

éventuellement recouvertes d°un film de protection
transparent.

Les différentes couches du corps de carte et, en

particulier, les couches apparentes dudit corps, sont

i0 p@lymériséefs_ thermoplastigques ou thermo- ou photo-

durcissables. Elles comprennent done un ?olymére é'un-

ou plusieurs monoméres. Des polyméres sont par exemple

H 1“acrylcmitr;leebutadxéneeﬁtyréxm (ABS), le
polycarbenate (PC), le polyéthylaéne téréphtalate (PET),
15 le polyechlorure de vinyle {pVC), le

polyméthylméthacrylate (PMMA), ou tout autre dJérivé
polymérique du systéme acryligue ou méthacrylique.
La ou les couches du corps de carte sont de couleur
blanche ou blanchitre. Cette couleur peut &tre
20 améliorée par l'ajout, dans la composition du corps de
carte, d”img charge minérale, par exemple, du carbonate
de calcium ou du dioxyde de titane. A noter gque lé
couleur blanche n'est pas limitative et gue tertains
corps de carte sont, avant Iimpression, colorés voire
28 méne transparents dans le cas d'un corps de carte en
PMMA par exemple.
Le procédé d'impression de 1'invention comporte
différentes étapes. : '
Une premidre éﬁ,,t’{ape. est relative & un mélange en
30 phase liguide d'ayf moins un liant polymérisable, d’au
moing wun cgmpcsé photochromique et, avantageusement
d'au meins un réactif. Le mélange obtenu est Mqulde,
plus ou moins visquauxe -



gi n?I ly, so-c?l | ed bl eachi ng nmet hods propose a directed and selective
estruction of pignments or other coloured nolecules contained in a laver of
the card bodyWB\P7#B8A8s of | aser whose radiation is emtted int Wi’?’m‘@
range. The col our appears negatively. Thus, in order to cause a given
colour to appear, two |aser irradiations are. necessary. For exanpl e,
In order to_cause blue to appear on the sur_%nz:ce of a black |ayer of a
card body having blue, red and yellow pighents all together, two |aser
radi ations locally destroy, one of themthe red pignents and the other the
yel | ow pi gnents. ~IBeitlianti shelynérigebie weste, Whe biakk | 498ELBR t e

card body is ir%'é}eia‘“‘ $Eribtere! FAynsSthas e rebeadl fHELPRErigu
wavel engt hs. ese net hods are sl ow syi nce gbt ai 3£n%§a col %r %?'_a gi gen
t

poi nt requi res GfevdRalod rfad fAGRES PRPATEHG, © TR t oA TR d® s
I nper fect sincgdde ffsidsIClaitinds t udgignaedspsr ciloucedpowteculins bs

Torer COMPEEle ks aded” WbhSaras ' du' “81dgbliRirdd® W OUE PikiEH-E"
polymédres, un réactif de la polymérisation desdits
monoméres ou oligomdres, un réactif destiné & une
polymérisation voire & une post-polymérisation des
polyméres, ainsi que divers autres composés ou

10 additifs, par exemple une charge minérale destinée au
blanchiment de la carte et un solvant. _

Les composés photochromiques sont des composés
susceptibles de subir une transformation réversible
induite par une radiatien &lectromagnétique entre deux

15 états possédant des spectres d'absocrption différents.
| Un premier &tat est caractérisé par un premier spectre
d¢absorption qui comporte au moins une  bande
d‘absorption et un second état est caractérisé par un
second spectre d'absorption gui comporte, lui aussi, au
20 moins une bande d'absorption. Dans leur pﬁami@r état,
les composés photochromigues sont normalement incolores
et leur spectre d'absorption n'appartient pas au
ci@m;ain@ visible, c'est-d-dire au domaine dont les
longueurs d'onde sont comprises entre 400 et 780 nm.
25 Poutefois, une bande d'abscrption dudit spectre se
situe hors du domaine visible, dans le domaine des
Ultra-Viclets, c'est-d-dire dans le domaine dont Iles
longueurs d'onde sont comprises entre 20 et 400 nm.
Pré&férentiellement, ladite bande se situe dans un
30 domaine allant de 200 & 400 nm. Aussi, un rayonnement
8lectromagnétique dont la longueur d'cnde se situe dans
la bande d'absorption précitée est susceptible de
provoguer une transformation du composé photochromigque,
du premier &tat vers le second. Cette transformation



Consi dering the aforenenti oned state of the art, a problem which the
i'nvention sets out to resolve is to propose a novel nmethod of printing in-
series a visW@?%ﬂﬁm@@nDplastic or setting polynerised | ayePCIERSTHI0HN
portable information carrier body, which is fast and which | eaves the
surface of the said |ayer intact. The object of the clained
solution «of the invention is a nethod of printing a visible

t her nopl astic or setting polymerised | ayer 8on a portable information
carrier body, characterised in that it includes the follow ng steps:

-m xi ng peut étre unimoléculaire ocu bimocléculaire. Le temps de

passage du premier é&tat au second est trés court,
inférieur & une valeur de lordre de 20 ns., dans un
exemple de 40 & 50 ps. pour des spironaphtooxazines.
5 Sous leur second é&tat, les composés phetéchr@miques
absorbent une partie de la lumiére qu'ils regeivent,
puisgue leur spectre d‘’absorption comporte, dans ce
second &tat, des bandes situées dans le domaine
visible. Lesdits composés photochromiques apparaissent
10 donc colorés. La transformation est réversible et,
étant donné gque le second é&tat est métastable, un
composé photochromique dans son second é&tat est
susceptible de se transformer dans son premier &tat
plus stable. Selon 1la maniére dont s'effectue la
15 transformation des compcsés photochromigues du second
état vers le premier &tat, lesdits composés sont soit
photoréversibles, . soit thermoréversibles, soit
photothermoréversibles, soit multiphotochromes ou soit
électrochimiques. |
20 - Les composés photochromiques de 1tinvention peuvent
étre simplement dissous dans le solvant du mélange ocu
aﬁantageusament contenus dans dJes micro-particules ou
micgaecapsulas qui se dissclvent dans ledit solvant,
libérant ainsi lesdits compesés dans le mélange. Iis
25 sont solubles dans le liant polymérisable. A cet effet,
des chaines, par exenple hydrophiles, peuvent
avantageusement &tre greffées sur lesdits composés.
En pratigue, le mélange de L1l'invention comporte
trois composés photochromiques incolores différents :
30 un premier, wui second et un troisidme composés. ILe 5
premier composé apparait, dans son second &tat, <Jjaune
-ou vert, le second composé apparalt, dans son second
état, rouge magenta et le troisiéme composé apparait,
dans son second é&tat, bleu cyan. On choisit ces



a thernoplastic or setting polynerisable binder, and - at

| east one photochrom c conpound sensitive to l|aser radiation of a given
wavel engt h  soWQ@7/488l& hange froma first state to a second col owcavFrs e
with a view'to formng a mixture; - irradiating the mxture by
means of a |aser radiation of a given wavel engt h, - fixing the
second col owed state; and o

composés de manidre & ce que, dans le mélange, la bande
d'absorption du premigr composé dans son premier é&tat
se distingue suffisamment de la bande d'absocrption du
second c@mpésé dans son premier &tat » lesdites bandes
5 se distinguant en outre suffisamment de la bande
d'absorption du treisiéme composé dans son premier
état. Aussi, dans 1le mélange, il est possible.
d'irradier sélectivement un des composés dans sa bande
dfabsorption pour provoguer sa transformation, sans que
10 la transformation des autres composés se produise.
. Des conposés photochromiques, qui peuveht
- avantageusement é&tre ‘mis en oceuvre dans le precédé de
l'invention, sont des composés spirannigues bi ou
polycycliques possédant un atome de carbone commun &
is deux cycles : l'atome spirannigue. Parmi ces composés,
les spirooxazines et les spiropyranes et composés
dérivés réagissent, sous l'effet d'un rayonnement
électromagnétigque h , selon la réaction suivante :

20

premier &tat second é&tat

* 25 forme non plane forme plane
Dans leur premier &tat, les cycles de 1’atome
spirannique des spirooxazines et spiropyranes se
répartigssent dans 1l'espace de manidre orthogonale et
apparaissent incolores. cép”éndant, dans leur second .
3¢ 8tat, ces cycles fgment{ un plan et apparaissent
colorés. De plus, ces composés ont la propriété de
pouvoir étre mélangés dans un milieu polymérigue tout

en conservant, dans un tel miligu, leur propriétés
photochromigues. Bien entendu, en fonction Qe la



pol ynerising the m xture so as to formthe pol nerised | ayer of the carrier
body. Thus, in order to obtain a given colour, a positive ~
process isPRHMEPI®] out the suitable photchrom ¢ conpouRGTERIT61044
irradiated with a single laser radiation with a chosen wavel engt h.

In addition, an object of the invention is a portable information carrier
having a visible printed thernoplastic or setting polynerised | ayer on a
carrier body, characterised in that the sat® pol ymeri sed | ayer contains:

- a thernoplastic or setting polynerised binder:
nature, par exesnple la polarité ou la viscosité du

mélange, lesdites propriétés peuvent &tre modifiées,

et, notamment, on peut observer, sur la forme colorée

du second é&tat, des effets hypsochromes ou bathochromes

g gui peuvent aller jusqu'd 80nm.. ' _

Bien @ntendu, dtautres 'cczmposés photochromigques

peuvent &tre utilisés. Il s'agit, par exemple, des
chroménes dont les formules générales sont du type :

10

15

20

25

Le ou les réactifs sont destinés & fixer le second
état coloré et l”état- coloré uniguement du ou des
composés photochromiques présents dans le mélange et

36 uniquement ce second &tat coloré. Il s'agit, dans un
exemple, de sels de métaux divalents tels gue Mn2¥, |
NiZ%" zﬂZf%" Caﬁ%" PhZQS! Cd2+, Mg2+' C@z*, cult

NO4~, €17, Br~, Cl0,~, mais aussi & un contre ion



and - at | east one photochrom c conpound fixed in a second col oured
state obtained froma first state by irradiation by neans of a | aser

radi'ation of JWPET4RBel engt h. The following descripti SFTERS7CI044
give a better understanding of the way in which the invention can be put
into practice. It is drafted with regard to a non- limtative exanple

ebpdinent relating to a nenory carrier iii a card format of the
chip card type. : 7
organique tel que les anions l-hydroxy-2-naphtocate, 2-
hydroxybenzoate, 2~hydroxycarbazole-l-carboxylate, ou
encore de complexes organo-métalligues tels gué (Ni,
~ acétylacétone, ' ' N,N,N',N!-
8 tétraméthyléthylénedianine]Cl0,,
[Ni.acétylacétone.N,N,N? N~
tétraméthyléthylénedianine]BPh,,
ENiabenzoylacétoneoN,N,N“,N"e-
tétraméthyléthylénediamine]C10,. _ _ _
io0 Le mélange comportera <toutefois avantageusemant
d‘autres composés.

Il s'agit notamment dfadditifs, par exemple des
solvants, permettant de séparer les spectres, les
bandes d'absoxption des  counposés photochromiques

18 présents dans le mélange de maniére & ce gu'un
rayonnement laser agisse sur un composé photochromigue
donné et uniguement sur ce c@mpasé photochromigque sans
possibilité d4'interférence.

Il s“agit en outre de différents additifs, tels gue

20 des stabilisants anti~UV destinés & protéger le support
gu vieilllissement. )

_ Le mélange obtenu, ccmp@§t§nt les conposés
pnat@ghxcmiqugs est alors, selon ll'invention, ré&pandu
sur un support de fabrication de la couche & imprimer

25 due corps de carte. Ce support est constitué, dans un
exemple, dfun fond et de cbtés latéraux fermant un
cadre. Cette cavité peut contenir une ou plusieurs

. couches eu_ sous—couches polymérisées ou pré-
7 polymérisées du  corps de carte ainsi que,

-30 éventuellement, un mnicromodule inséré dans lesdites
couches ou sous-couches.

On irradie ensuite le mélange répandu sur le
support de fabrication de la couche 3 imprimer par un
rayonnement &lectromagnétique laser dont la longueur



However, it is to be understood that the invention applies to any

- -tnformation carrier, of any kind, in so far as the said carrier has a

" visible theWBHEB®E ¢ or setting polynerised |ayer. -

principally contain ‘a mcronodule included in a card body. The
m cromodule is conposed of an integrated circuit chip connected to
metallic .pads formng netallisaticans sﬁNm’ng on the surface of the body
of the card and/or an antenna enbedded i n"the said body. Dependi ng on

whet her the micronodul e is connected to an antenna or to pads, the chip
card is said @2SpEst i veppragtigat of awpnt adlamaidie operd®¥on W opR%ation

\r/]m' L h gont act spréfigenti@10ntbdtds 4U0 dowidGiricoNé Netendant ide i So62aiad 4@ be
ybri d.

O e w8 B it Ao§han il bl bdstebbed.oh L un
seul composé photochromigue présent dans le mélange, de
L maniére & ce que ledit composé se transforme dans la
forme colorée de son second &état. On notera gque 1la
puissance des irradiations laser peut étre modulsde,
notamment en fonction de la leongueur d'onde, de manidre
& ce que, par exemple, la réponse photechromique soit
10 elle-méme modulée, les couleurs obtenues étant de ce
fait nuancées. _ '

Ainsi, lorsgque le  mélange comporte n composés
ph@tochr@miqugs différents ol n est un nombre entier,
i1 peut étre irradié par n rayonnements lase_r, chague

15 rayonnement laser ayant une longueur dfonde donnée
susceptible d'induire la transformation d’un et un seul
compogé ph@t@chrgmiqmg parmi les n composés. Autrement
dit, les n c@mycsés photochromigues sont sensibles
régpactivem@nt et uniguement aux n longueurs d'onde des

20 rayonnements lasexr irradiant le support. Plus
. particuliérement, dans le cas ol le corps de carte
comporte trois composés photochromigues incolores dans
léuz' prenier é&tat et, respectivement, vert ou Jjaune,
rouge nagenta et bleu cyan dans leur second état,

25 ltirradiation s'effectue par trois rayonnements de
lengueur d'onde différente du domaine des UV, en
particulier du domaine précité allant de 200 & 400 nm,
un premier rayonnement: é&tant & ll'origine de 1la
transformation d’u premier composé sous sa forme verte

30 oy jaune, un sg’éan& rayonnement é&tant & l'origine de la
transformation du second composé sous sa forme rouge
magenta et un troisiéme rayonnement é&tant 4 llorigine
de la transformation du troisidme composé sous sa forme

bleuve cyan. L'impression est alors polychromigue.



standard 7810, are around 85 mmin length, 54 nmin wdth and 0.76 nmin
t hi cknéss. T% %‘%ﬂmﬁwy shows thereby six faces, including twolarge
paral | el flat paces. It is conposed of one or nore, superinposed |c
one |l ayer of the said body appearing on each of the 1L4Ze faces. These
visible |ayers are printed and show any pattern, coloured or otherw se.
They are possibly covered with a transparegpg protectlive film

The different |ayers of the card body and, in particular, the visible
:Oﬁgte {):e? I i ;gg Sél dliﬁgs%éad%hraetipoorl yrgasrtl Seedf ehcetrurgg | ?éxl' ¢ ,loers t %earirrg%me%ents

laser, successivement ou  simultanément. Elle est
dirigée sur des points précis de la surface de la
couche & imprimer, selon le motif désiré. A cet effet,
8 ltirradiation est effectuBe peoint par point, par un
faisceau laser de diam@tre déterminé, ou alors, au
travers d'un filtre. S'agissant du déplacement relatif
des rayennements laser par rapport & la couche &
imprimer du corps de carte, différents cas sont
ig9 possibles : soit le support de fabricatien de la couche
se déplace 'paf' rapport aust rayonnements laser qui
conservent une positien fixe, soit les rayonnements
laser se déplacent par rapport audit support fixe, soit
le support de fabrication et les rayonnements laser se
is déplacent en méme temps. Ces déplacements sont
commandés et coordonnés par un ordinazteur muni d'un
logiciel adapté.
L'irradiation s'effectue avant ou aprés une é&tape
de pré-polymérisation ou de polymérisation du mélange
20 répandu et/ou d'évaporation du solvant, dans le cas des
thermoplastiques. Aussi, selen les ecas, l'irradiation
s'effectue sur le mélange répandu dans un état liguide
iplus ou moins visgueux, ou alers dans un é&tat solide
pré-polymérisé, c'est-d-dire partiellement polymérisé,
<25 eu pélymériséo
Dans le cas ol l'étape de polymérisation et/eou
d'évaporation du solvant n'a pas été effectuée avant
ltirradiation, elle est effectuée aprés. Cette
pelymérisation peut 8e compléter par une post-
30 polymérisation ou post-réticulatiocn qui aboutit & une
fabrication de réseaux réticulés, interpénétrés ou
semi-interpénétrés, -& partir d'une combinaison de deux
types de réactions successives procédant de mécanismes
différents.



They therefore Conprise a polynmer with one or nore nononers. Mnoners are

for _ exanpl g; rylonitril e butadiene styrene (ABS), gl ycar bonat'e
(PO, pol yeﬁ@?@@g{ terephthal ate - (PET), polyvinyl <chlorid 7"‘;‘"‘“‘“

pol ynmet hyl met hacryl ate (PMVA) or any other polyneric derivative of the
acrylic or nethacrylic system The | ayer or layers of the card body
are white.or whitish in col our. This ¢ ur can be inproved by adding, to
t he conposition of the card body, a mneral filler, for exanple cal cium
carbonate or titaniumdioxide. It should be_noted that the white colour is

not limtative an¥nehaAuEEet A4PRe% QuH RAULAE e A et SLBVENLAGIMg8SE0I T ed
or even transpakation) th@eCaspaniagecar irpavuridin«ef PMds f oconpuide.
e T ot 2", UGS ST Qo B, ad
pol yneri sabl embndéer &tceecagie le motif d°'impression se conserve et
5 ne puisse pas, notamment, changer avec le soleil. Le
retour & la forme transparente initiale est ainsi
empéché. Cette fixation est réalisée, par exemple, par

le réactif de fixation.

Dans uﬁ exenple, un spirooxazine, le

10 spironaphtooxazine, est blogué&, dans son second état,
par un complexe métalligque Zng /2COZR0H de la manidre
suivante :

15

20

Dans une autre é&tape du procédé de l'inventien, on
five, de manidre irréversible, la forme incolore des
cémposés photochromigques qui n'ont pas changé d'état.

_ Catte fixation peut s'effectuer par un réactif. on peut
25 aussi détruire la forme incelore par une élévatien de

an

température et scus UV, de lengueur d’'ocnde inférieure &

200 nm environ. Par exemple, dans le cas des
spircoxazines, des UV trés courts, de l'ordre de 100
nm, permettent dlaboutir & une destruction Adés
30 liaisons. De méme que précédemment, la puissance deé uv
peut é&tre modulée de maniére 8 moduler la fixation de

la forme incolore des. composés photochromiques.
La fixation définitive ou blocage des formes
colorées et non colorées des composés photochromigues



one phot ochrom ¢ conpound and, advantageously, at | east one
reagent- The-x@-—.mM@pbtalned is liquid, nore or |ess viscous .

pol yneri sable binder is a binder intended to fomthe pol ynerised s CFruc?ure
or polyneric lattice of the visible layer or layers of the card body and
the other |layers of the said body. It contains one or nore nonomers or

ol i goners, one or nore polyners, a reagent fps the polynerisation of the
said nononmers or oligomers, a reagent intended for a polynerisation or even

a post-pol yneri sghi;e" &frdnesaqli%ER Sou 284he3dr¥E par la polymérisation
ou de la postspclymérisati@n du mélange, par exemple,
sous l'effet d'une insclation UV de faible ' longueur
d’onde. Cette inselation UV peut aussi déclencher le
blocage par les réactifs de fixation sans déclencher de

]

post-polymérisation.

Les étapes de ﬁixaﬁigm et/ou blocage précitées
peuvent é&tre réalisées en méme temps. Le blocage des
formes colorées et non colorées peut par ailleurs étre

10 simplement mécanigue, par évaporation des sclvants.
Ainsi, les motifs imprimés ne montrent pas de
dégradation dans le temps ou sous l'effet de la chaleur
cu de la lumidre. '
La post-polymérisation pourra é&tre localisée. Elle
i3 déplacera des produits et sera i l“érigine d‘une
différence d*indice de réfractien, le produit
apparaissant alors en relief polychromique.

Eﬂfin, on peut procéder au séchage de la carte
imprimée avec évapcrati@n de solvants de maniére 3

20 obtenir un prcdult £ini.

Gréce au procédé de 1’invention, il est possible

d'imprimer, de maniére directe et positive, envircn

L2@,©00 couches apparentes ou faces de carte par heure,

gui restent intactes aprés impression. En outre, 1la

25 définition des motifs Iimprimés est, en théorie,

moléculaire. En pratique, elle est limitée, dans le cas

ol llirradiation est effectuée au travers d'un filtre,

aux dimensions de la trame dudit filtre et, dans le cas

ol lt'irradiation est effectu%é peint par point, aux

30 dimensions  du faisceau A& gé surface de la couche
irradiée.



conpounds or additives, for exanple a mneral filler intended for
bl.eaching the card and a sol vent. The phot ochrom ¢ conpounds are
conpounds abP&¥¥8eder go a reversible transformation caused byCAAFRITIGM
el ectromagnetic -radiation between two states having different
absorption spectra. A first state is characterised by a first
absorption. spectrum which contains at _|east one absorption band and a

second state is characterised by a seconaﬁabsorption spectrum whi ch al so

contains at | east one absorption band. |In their first stata, the
phot ochromi ¢ conpounds are nor al IRECBNBLEREEIONSND t heir absorption
spectrum does not belong to the visible range, i.e. to the range whose

wavel engt hs are between 400 and 780 nm However, an absorption band of
the said spectrumis situated outside the visible range, in the ultraviolet
range, 1. Procédé d‘'impression d'une couche polymérisée

thermoplastique ou durcissable apparente d'un corps de
support d'information portable, caractérisé en ce gu'il
comporte des étapes suivantes :

5 - de mélange

d4'un liant polymérisable thermoplastique ou
durcissable, et

d'au moins un composé photochromique sensible & un
rayonnement laser de longueur d'onde donnée de maniére

10 & passer d'un premier état & un second état coloré, et

en vue de former un mélange ;

~ d'irradiation du mélange par le rayvonnement laser
de longueur dlende donnée ; _

- de fixation du second &tat coloré ; et,

15 - de polymérisation du mélange de maniére & former
la couche polymérisée du corps de support.

2. Procédé selon la revendication 1, caractérisé en
ce gue l'étape de 'mélange comprend le mélange d*un
réactif destiné & fixer le second é&tat coloré du

20 ceﬁp&sé photochromigque, la £fixation du second é&tat
coloré étant ainsi induite par le réactif.

. 3. Procédé selon la revendication 1, caractérisé en
ce gue le premier é&tat du composé photochreomigue est
ineolere.

25 4., Procédé selon li'une des revendications 1, 2 ou
3, caractérisé en ce gue l'étape de mélange s'effectue
avec n conposés photochromiques différents o n est un
nombre entier, et en ce gue 1'étape d'irradiation
s'effectue par irradiation laser & n longueurs d'onde

36 ~ différentes, chague longueur d'onde &tant destinée &




i.e. in the range where the wavel engths are between 20 and 400 nm
Prefe[entieﬂlﬁé, the said band is situated in a range from 200 to 400nm
Thus an el ect¥OPaMBYEi ¢ radiati on whose wavelength is situREEFRI7DL044
t he af orenmenti oned absorption band is able to cause a transfomation of the
phot achromi ¢ conpound, fromthe first state to the second. This
transformation can be uninol ebular or . bimml ecul ar. The time taken
for passing fromthe first state to the second state is very short, |ess
than around 20 ns, in one exanple 40 to 50 ps, for sggégpa ht hopxazi nes.

In their seconfladrst RAIIRY PHBL 6EHWhi BeRITRRRRSAD AT 9| MEnt

second stale, Bomeer e 1 ange The oad Bhotachramc

conpounds t her ef or 8« AFREH éc%?%?ﬁeé%askg?%?j@%%%?&eﬁ;ﬂc ac%él%%%%%%bl e

and, given téat gudien setonéigabt &t e - &5 met asealyw!un phetdchr ondboposé

mor6 stabit st ApESedl’ i iapla”dede GoLEPE Vebe (8| faldhlf, Wi Sebsha
composé possdde un second état coloré rouge magenta, et
un troisiéme composé posséde un second &tat coloré bleu
eyan. ' |

6. Procédé selon .l'une des revendications 4 ou §,

i0 caractérisé en ce gue l'irradiation des n composés
photochromigques par les n rayonnements laser s'effectue
de maniére simultanée.
' 7. Procédé selon l'une des revendications 4 ou 5,
caractériséd en ce gue 1l'irradiation des n composés
is photochromigues par les n rayonnement laser s'effectue
de maniére successive.

8. Procédé selon 1'une des revendications
précédentes, caractérisé en ce que le mélange comporte
en outre des additifs permettant de séparer les bandes

20 d'excitation des composés photochromiques présents dans
ie mélange de manidre & ce qufil n'y ait pas
é'interférence. |
: 2 Procédé selon ltune des revendications
précédeﬁtes, caractérisé en ce gue " 1tirradiation

25 s‘effectue dans le domaine des Ultra-Violets.

10. Procédé selon 1'une .deS" revendicatiens
précédentes, caractérisé en ce gu'il comporte en outre
une &tape de post-polymérisation.

_ 11. Application du. procédé = selon l'une des
30 revendications précédentes & 1’'impression de cartes &
mémoire, notamment cartes i puce. ' '

12. Support d'information portable, comportant une
couche polymérisée thermoplastique ou durcissable

™
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“transforntion of the photochrom c conpounds takes place fromthe second
state to the first state, the said conpounds are either

phot or ever si WB7/4B8é t her nor ever si bl e, or phot ot her nor eveP&EHRS7/010491
mul ti phot ochroni ¢ or ‘el ectrochemi cal. The phot ochroni ¢ conpounds of
the invention can sinply be dissolved in the solvent of the m xture or

advant ageousl y cont ai ned I n m croparticles or m orcoapsul es which

disolve in the said solvent, thus rel easii¥® the said conpounds into the
m xture. They are soluble in the polynerisable binder. To this end,

imprimée apparente d'un corps de support, caractérisé
en ce gque ladite couche polymérisée comporte : _
- un lLiant polymérisé thermoplastiQue ou
thermodurcissable ; et
5 - au moins un composé photochromigue fixé dans un
second &tat coloré obtenu & partir 4d'un premier état
par irradiation par un rayonnement laser de longueur
d'onde donnée.
13. support d'information portable selon la
io revendication 12, caractérisé en ce qu'il constitue une

@

carte & puce, noctamment carte & mémoire.
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. chai ns; for exanpl e hydrophi lic chai ns, can advant ageously be

'-gﬁaffed onto the said conpounds. In practi.ce, the m xture of the
-dnvention contains three different col ourl ess photochrom ¢ conpounds: a
first ,. a second and a third conpgund. The first conpound appears,
in.its second state, yellow or green, the second conpound appears, in
its second. state, nmagents red, and a third conpound appears, in its
second state, cyan blue. These conpounds are chosen so that, in the
m xture, the absorption band of the first conpound in - its first

state is di stingui shed sufficiently fromthe absorption band of the
second conpound in its first state, the said bands al so bei ng distingui shed
sufficiently fromthe absorption band of the third conpound in its first
'state. Thus, in the mxture, it is possible to selectively irradi ate one
of the compounds in its absorption band .in order to cause itS
transformati on, wthout the transformation of the other conpound occuri ng.
Phot octromi ¢ conpounds whi ch can advant ageously be used in the nethod of
the invention are bi- or

METHOD FOR PBRINTING A LAYER ON A PORTABLE CARRIER
BCDY, NOTABLY A MEMORY CARDB, AND A CARRIER BODY PRINTED
ACCORDING TC SUCHE A METHOD

The invention relates to the field of printing and
concerns more particularly the printing of a wisible
thermoplastic or thermosetting polymerised layer of a

portable information carrier body.

The term printing must be considered, in the
presenpt invention, in a broad sensé, as being a
technique in which an action is exerted on an objsct so
as to lsave 2 visible mark on the said ebject. The
portable information carrier can be of any type. It is
however a case notably of a standard information
carrier in the chip card format to which reference will
be made in the follewing description.




LN

pol Yycycli¢ spirannic conmpounds having one carbon atom cOmon
to two rings: the spirannic atom Anmongst these conpounds, the

spi rooxazi nes and the spiropyranes and derived conpounds react, under the
affect of an el ecttomagnetic radiation hv, according to the foll ow ng
reaction: . :

Chip cards and, more generally, memory cards, have
a thermoplastic or thermosetting card body formed by
ene or more layvers. Two faces of the éaid bedy are
o viaible. These faces show a drawing, a Jloge, a
photographic reproduction and, very often, written
information printed in series according te varlicus
known methods. o
Some printing methads use the simple deposition of
a conventlonal ink. Other methods, genémally more

rapid and precise, use lasers.

Amongst the latter, methéds are known in which a
heat transfer of a coloured ink is effected by means of.
s laser and from a heat-resistance transfer film
applied to cne face of the polymerised card body. With
differant films or different segments of the same £llm
containing inks of different colours, a card body is
ocbtained sghowing a coloured pattern according to the
travel of the laser radlation on the f£ilm or £ilms.
However, such methods, referred te as indirect, require
an intermediary f£ilm from which the inks will be
diffusad, and are therefore slow. In addition, given
that the diameter of the laser radiation ap?lied to the
film or films pust be sufficlent so that the inks can
be transferred to the surface and/or inte the cazd body
and that; in addition, the coloured inks, which were
net initiallyfpzesant in the card body, may diffuse in |

} Y
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[err] In their first state, the rings of the spirannic atom of the
Spi rooxazi nes and spiropyranes are distributed in space at
right-angles and appear col ourl ess. However, in their second
state, these rings forma plane and appear coloured. In addition, these
conpounds have the property of being abl® to be nmixed in a polyneric nmedium -
whi | st preserving, in such a medium their photochromic properties.
Naturally, according to the nature, for exanple the polarity or viscosity
of the m xture, the said properties can be nodified and, notably, it is

possible to epgery®id oacﬁgﬁ e UdeEi A DE1B:0T of hehee gtk edirit SbtAYREQchr om ¢
or bathochromc effects Ich may range up to 80 nm
REPLACENFi 4T igHEEHioccze. .9 Nov VO ]

In other known methods, a given area of a top
layer cf'a multiﬁlayex card body is removed, by virtue
of a laser of the YAG type adjusted so as to emit an
electromagnetic radiaticn in the infrared xesgion, so
that a sub-laver of the said bedy, whose colour -is
different from that of the top layer, é@paazs. With
several superimposed layers of different colours, it is
possible to obtain a multi-colour card body where the
pattern is defined by a directed scanning of the laser

',radiati@nm However, the removal of all the layers or
sub-layers which cover a sub-layer in order tc cbtain a
given colour in a predetermined area of thé sald sub-

- layer rsquires in theory several passages of the laser,
which extends the duration of <the processes. In
additien, produets'are wasted and the surface of the
printed card body doces not remain intact since it shows
differencses in relief. Because of this, it is not
always possible te correctly place, on the sald card
bedy, a perfectly flat tﬁanspazent Eilm. -

Yet other methods propose either an evaporation of

" particular areas of the surface of the card boedy, or a |
feaming of the sald areas. This evapéﬁati@n or foaming
are caused by the heat released from a laser radiatien.

The evaporation leaves a hole and can cause a coloured



. \:,‘

(13 : Natural |y, other photochrom c conpouds can- be wused. These
may for exanple be chronenes whose general fornula are of the type:

4

o 5@@1@%3 on the card body to appear. Foaming changes
the nature of the surface of the cazd body, which for
sxample éh@ws differencas in refractive index giving
rise tc the patteﬁms. These methods are in general
alow and the definition of the pattern, and its
contrast, are mediccre. In addition, as before, the

surface of the card body does not remain intact.

'Finally, sc-called bleaching methods propose a
éimcted_and selective destruction of pigments or other
celoured molecules contained in a layer of the card
bedy by meaps of laser whose radiation is smitted in
the visible range. The colour appears negatively.
Thus, in order te cause a given colour to appear, two
lassr irradiations are necéssary. For example, in
order to cause blue to appear on the surface of a black
layer of a card body having blue, red and yellow
plgments all together, twé laser radiations loecally
destrcy, one of them the red pigments and the other the
yellow plgments. If it is wished to cbtain white, the
black layer of the card body is itradiatéd with three
laser radiations of different wavelengths. Thess

- wetheds are slow since obtaining a colour at a given
point requires meveral irradiations. In addition, the
white obtained is imperfect since the destruction of
the pimenﬁs or coloured molecules is never complete
and, in practice, it is found that the colours cbtained

are pale,



The reagent or reagents are intended to fix the second coloured state and
sthe coloured state solely of the photochrom c conpound or conpounds
present in the mixure and solely this second coloured state. It is a
case, in'one exanple, of divalent netal salts such as M[err] '
,Ni[err],Zn[err],Ca[err],Pb[err],Cd[err].Mg[err] or Co[err] -or Cu[err]

considering the aforementioned state of the art, a
preblem which the invention sets out to resolve is to
propose a novel mathod of printing in series a .visible_
thezmoplastic or setting poclymerised layer on a
portable information carrier bedy, which is fast and
which leaves the surface of the said layer intact.

The object of the claimed solution of the
invention 4s & method of printing a visible
thermopliastic or satﬁing polymerised layer on a
portable informaticn carrier b_ody, characterised in
that it inciudes the following steps:

- nixing

a thermoplastie or setting polymerisable
bindexr, and

at least one phetochromic compound sensitive
te laser radiation of a given wavelength so as to
change from a first state tc a second coloured state,

with 8 view to forming a mixture;

- dirradiating the mixture by means of a laser
radiation of a given wavelength,

- fixing the second coloured state; and



.generally associated with a mneral counter-ion of the type No[err], O, Br
or ClO[err] , but also with an organic counter-ion such as
| - hydr oxy2- napht hoat e, 2 14.
hydr oxybenzoat e, 2-hydroxycarbazol e-|-carboxylate, or organo-netallic
conpl exes sueh as [Ni, acetyl acetone,
N, NN, Nerr]-tetranthyl et hyl enedi am nel QHO, [Ni . acetyl acetone-N, N N , N -
tetranet hyl et hyl enedi aimmel . BPh[err] [N . benzol acetone-N,.N,N N -.
t et ramet hyl at hyl enedi am nel Cl0[err] : .

= polymerising the mixture so as to form the
polymerised layer @f_the carrier body.

~ Thus, in order to obtain a 'given colouzr, a
pesitive process is carried out: the suitable
photochropic compound is irradiated with a single laser

radiation with a chosen wavelength.

In addition, an object of the inventien is a
portable information carrier havinmg a visible printed
thermoplastic or setting peolymerised layer on a carziler
body, characterised in that the sald polymerised layer

contains:

- a thermoplastis or setting pelymerised binder:;
and '

= at least one photochromic compound fixed in a
second coloured state cbtained from a f£irst state by
irradiation by means of a laser radiation of given

wavelength.

' Thé following daségiptign will give a better
understanding of ihe'way in which the invention can be
put inte practice. It is.dﬁafted with regard to a non-
limitative example embodiment relating tc a memory
carrier ‘in a oard format of the chip card type.



The m xture will however advantageously include other conpounds. - It
"ts a case notably of additives, for exanple solvents, for separating the
spectra, the absorption bands of the photochrom c conmpouds present in the
m xture so that a |laser radiation acts on a given photochromnm c conpound
and solely. on this photochrom c.conpound githout the possibility of

I nterference. It is also a case of' different additives, such as
anti-UV stabilisers intended to protect the carrier from ageing.

The m xture obtained, containing the photothrom c conpounds is then,
according to the invention, spread on a support for_ nanufacturing the |ayer

to bel. pri n]'E ed @@WQY%a _é‘éﬁfd%d?? beTm@e@th§§ns§h§s,i§W§@@m |
cont i 1" one oreer s8R ARY. dildR el LA GL AT R O X R | o

the card body @gr as the said parrier has a visible thermeplastic or

setting polymerised layer.

Chip .cards principslly contain a micromedule
ineluded in a card body.

The micromodule is compssed of an integrated
circuit «chip nonnected to metallic pads ﬁgrming
mgtallisatiqns showing on the surface sf the body of
the capd and/or an antenna embedded in the said body.
Depanding on whether the micromodule is connectad to an
antenna or to pads, the chip card iz sald respectively
to be of contactless operation or operation with
.contacts. Where the card has twe functloning modes, it
iz said to be hybrid. |

The card body is a resctangular paréllelepiped.ef
-amall thi@kness'whose dimensicns, as defined notably by
standard 7810, are around B85 mm in length, ‘54 mm in
width and 0.76 mm in thickness. The card body shows
thereby six faces, including two large parallel €£lat
faces, It is cgﬁp@sed of cne or more superimposed
layers, ome layer of the said body appearing on each of
the layge faces. These visible lavers are printed and
show any pattern, coloured or etherwise. They are
posslbly covered with a transparent protecti#a £ilm.



wel | as, optibnal1y, a mcronodul e inserted in the said |ayers or

sub- | ayers. ~ Next'- the mxture spread on the manufacturing
support for the layer to be printed is irradiated with A |aser

el ectromagnetic radiation whose wavel ength belongs to the UV range and,
preferably, to the range extendi.ng fron12q9 to 400 nm and correspondi ng
to an absorption band. of one and only  one - photochrom c conpound.
present in the mxture, so that the said conpound is transforned into
the coloured formof its second state. It should be noted that the power -of
t he : .

The different layers of the ocard body and, in
particular, the wvisible layers of the sald body, are
polymerised thermoplastic or thermo- ox photosetting.
‘They thersfore comprise a polymer with one or more
mopamers.  Monomers axe for example: acrylonitrile
putadiene styrene  (ABS),  polycarbonate (BC),
p@lyéthylene terephthalate (PET), polyvinyl chloride
{BVC), polymethyl methacrylate (PMMA) or any other
polymeric derivative of the acrylic eor methacrylic

system.

The layer cr layers of the'eagd body are white or
whitish in colouyr.  This colour can be improved by
adding, te the composition of the card bedy, a nineral
filler, <for example calcium carbomate or titanium
dioxide. It should be noted that the white colour is
not limitative and that certain card bodies are, before
printing, coloured or evan transparent in the case of a

card body made of PMMA for example.

The printing methed. of the invention includes
different steps. ' '

A first step relates to a mixing, in the liquid
phase, of at least one poclymerisable binder, at least
one photeochremic compound and, advantageausly, at least



| aser irradiations can be nodul ated, notably according to the wavel ength,
so that, for exanple, the photochrom c response is itself nodul ated,

t he col ours obtai ned bei ng thereby shaded. Thus, -when the

m xture contains n different photochrom c conpounds. where n is an
integer number, it can be irradiated by n Baser radiations, each radiation
having a gi ven wavel ength able to cause the tranrsformati on of
one and only one photochrom c conpound anongst the n conpounds. In

ot her words, the n photochrom c conpounds are sensitive respectively and
solely to the ngnaveeagehhs of Théaemiztarer affitatineds & rbdknstd hgmblre ox

carrier, nore particulary, where the-card body contains three _ -
col ourl ess phol®sfreh®eC®@®npounds in their first state and, respectively,
green :
The polymerisable binder is a binder intended to
form the polymerised structure or polymeric lattice of
the visible layer or layers of the card body and the .
* - other layers of the said bedy. It eontains one or more
mgngmexs or cligomers, one or more polymers, a reaganﬁ
for +the ©polymerisation of the said monomers or
cligemers, a reagent intended for a polymerisation or
even a gast~pelymexisatian of the polymers, and various
c@mpaundé or additives, for example a wmineral f£iller
inteﬁdad for bieachiﬁg the card and a solvent. |

The photochremic compounds are compounds able to
'undezga a reversible transformaticon caused by an
@lect:@magnetic radiation between twe states 'having
different absorption spectra. A first state is
characterised by a first abserption spectrum which

| eontains at least one absorption band and a3 second
state is characterised by a second abserption spectrum
which alsc containz at least cne abscxptien'bandn In
thelir first staté, the photochromic compounds are

normally colourless and their absorption spectrum doss
not beleng to the -visible range, i.e. to the range

whose wavelengths are bétween 400 end 780 nm. However,

an absorption band of the said spectrum is situated

outgide the visible range, im the ultraviclet range,



~or yellow, nmagenta red and cyan blue in their second state, the irradiation
"is effected by three radiations of different wavelengths in the W
regi on, in particular the aforenentioned region ranging from 200 to 400
nm a first radiation causing the transformation of the first conpound into
its green or.yellow form.a second radi atjgon causing the transformati on of
the second conmpound into its nagenta red formand a third radiation :
causing the transformation of the third conpound into its cyan bl ue
form The printing is then pol yohrom c. The irradiation’is effected

by | aser radiations;,. sUggaesskyal Ll gagﬁaﬁé o LS. diregted to
preci se poin?%”%ﬁl%%eﬂﬁéugégﬁg xggﬁ%%éﬂﬁ%fér 0 %?ﬁw?#ée%%éggﬁérghng to .
the desired paider430 nmo t HrefEvbntdiRg ly,’ adiets o ivacd f £t ad+pakal by
point, using a | aser beam of given dianeter, or through a filter. It being
a case of the ¥®|atFargeofeemn0df tené0fapsr Thus an electromagnetic

radiation whose wavelength is situated in the
aforementioned absorption band is able to cause a
transformation of the photochromic compound, from the
 first atate to the éeconda This transformation can be
unimoleéular or bimclecular. The time taken £Lor
passing from the first state to the second state is
very short, leass than around 20 ns, in one example 40
to 50 ps, for spircnaphthooxazines. In their second
state, ﬁh@ photochromic compounds absgorb some of the
light which they =zecelve, since their absorption
gpéétrum contains, in this second state, bands situated
in the wvisible range., The said photochromic compounds
thepefore appear coloured. The transformation is
reverszible -apd, given .that. the  second state is
metastable, a photochromic compound in lts second state
is able to transform itself into its first, more stable
state. Accerding to the way 4n  which +he
transformation of the photochromic compounds takes
place from the Seccnd'state te the first state, the
said cowpounds are either photoreversible, or
thermoreversible, or photothermorsversibla, - er
multiphotochromic or electrochemical.

The photochromic compounds of the invention can
simply be dissolved in the sclvent of the mixture or



; .

.. radiations with respect to the Iayer to be printed'on'the card body,

different cases are possible:

| ayer

fi xed support, or the manufacturing suppbkt and the radiations nove

t he

sane

ti me.

conput er provided with suitable software.

17

The irradiation is effected before or after a step
advantagecusly contained in microparticlas exr

micrccapsules which“dissalve'in'ﬁhe said solwvent, thus
releasing the said compounds inte the mixture. They

are scluble in the palyﬁexiséhl@ binder. To this end, -

chains, for  ezaupl hydrophilie  chains,  cao

advantagacusly he grafted onto the said compounds.

In practice, the mixture of the invention contains

three differant colourless photochremic compounds: a.

£irst, a second and a third compound. The £irst
couwpound appeard, in its second state, yellew or green,
the Bsecond - compound appears, irn its second state,
magenta red, and & third compound appears, in its
seccnd state, cyan blue. These compounds are chosen so
that, in the mixture, the absorption band of the Ffirst
compeund in  its firs: sﬁate is distinquished
sufficiently from the absecrpticn bénd of the second
compound ‘in its f£irst state, the said bands alsc being
distinguishgﬁ sufficiently from the abscxption band of

-the third compound in .its first state. Thus, in the

mixture, it is possible to selectively irradiate one aof
the cempounds in its absorptien band in order to cause
its transformation, without the transformation of the
other compound eccurring.

Bhctochromic compounds which can advantageously be

used in the method of the inventlion are bi-~ or

- pelycyolic spirannic compounds having ene carbon atem

ei ther the manufacturing support for the
moves with respect to the laser radiations which remain .in
fixed positi-on, or the |laser radiations nove with respect to the said

These- novenents are controlled and coordi nated by a

a

at



of pre-polynerisation or polynerisation of the spread mi'xture and/or

" evaporation of the solvent, in the case of thernnplastics: Thus,
according-to circunstances, the irradiation is effected on the m xture
spread in a nore or less viscous liquid state, or in a pre- polynerised
solid state; that-is to say partidly polynerlsed or polynmerised.
Were the . polynerisatjon . and/or sol vent evaporation step has
not been effected before irradiation, it is ef fected aft erwazds.
Thi's polymerisation can be suppl emented by a post pol ynerisation
Or post - Cr 0S gbimionN & oMiwedh Fiagrs ¢ sthie splr@mifaction d{mmgs&slﬁm@sé
interpenetrated or- sem - interpenetrated lattices, startln froma

conbi nati on cbmpasndgpestion §§é§@§§%@én§éaé¥¥%n§°%r a%@%h1ﬁ@@ferent

mechani sns. u not her st nme of «50e i on,4 S
fixing, irref8rd ﬁ@g ”r”WQéﬁéaz $§h1 &%gg%oun g |%%?%%%r r&;sjéecon
coloured st ah@erydtha e tﬂﬁiﬁﬂdﬂ 0 RAidRiihg ito tHesLsYPewiagd
notably cannot chan In . '

' reaction:

first state second state
non-plane shape ‘plane shapse

In thelr fir#t state, the rings of the spirannic
atom of the spirooxazines and gpizd?yraneg are
distributed in space at <right-angles and appear
solourless. However, in their second state, these
zings form a plane and appear coloured. In additien,

. these compounds have the property of being able to be
mized in a polymeric medium whilst presexrving, in’ such
a mgd;ium, their photochremic properties.  Naturally,
according to the nature, for example the polarity or
viscosity ©f the mixture, - the said-pgapertiés can be

- wodified and, notably, i1t is possible te @bserva; on
the coloured form of the_sécond'state, hypsochramic or

 bathechromic effects which may range up.tc B0 nm.

This Sheet Has Been K ' ) :
III T -
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. sunlight. Return to the initial transparent formis thus preventéd. This

fixing is effected, for exanple, by the fixing reagent.

. -one
" bl ocked,

inits second state,
the followi.ng fashjon:!.

exanpl e, a spi rooxazi ne; spironapht hooxazi ne,

13

Naturally,  ather photochremic compounds can be -

used. These may for example be chsmgnes? whosa geaneral
forpulae are of the type: |

The reagent or reagents are intended to fix the
second coloured state and the coloured state sclely of

the photechromic cm@uné or compounds present in the

. mixture and solely this second coleured state. It is a

‘casze, in one exampls, of divalent metal salts such as

Ma®*, Ni%*, zn®', ca®, m?, cd®, Mg™ or Co® or it
gensrally asscciated with a mineral csmtgreién of the
type NG,™, €17, Br" ox Cl0,", but alse with an oxganic
counter~jon  such as  l-hydroxy~-2-naphthoate, 2~

is

In

by a metallic conplex zn[err]CJerr]ROH in



[err] I'n anot her step of the met hod of the invention, the

‘col ourl ess form of the phat-ochrom ¢ conpounds whi ch have not changed state
is fixed irreversibly. ~  This fixing can be effected by neans of a
reagent.  The colourless formcan al so be destroyed by a rise in
temperature and - under W, with a wavelepgth |ess than approximately 200
nm For exanple, in the case of apirooxazines, very short. W rays,-
around 100 nm result in a destruction of the bonds. As previously, the
power of the UV can be nodul ated so as to nodul ate the fixing of .the

AR o S S R S P b B C e - AL
conpounds - sregns-metallic complexes such as [Ni, -acetylacetcune,
N,&,N“,Nteteﬁrameﬁhylethylenediamine3 ClC¢s
ENi«acetgleeeteneéﬁ;N,Nt,N's_'
tetramsthylathylenediamine] BFh,,
[¥i.benzoylacetene~N,N,N' N~
tetramethylethylenediamine]Cl0,.
The mixture will .hcwever advantagecusly include

cther compounds.

It is a case notably of additives, for example
solvents, fbt ‘aseparating the spectra, the absorpticen
bands o©f the photocchromic compounds present in the

-mixtuge- 20 that a laser zradiation acts on a given
phetochromic compound and sglely con this @h@tcchrcmic_
cempeund without the possibility of interference.

It is also a case of different additives, such as
anti-UV stabilisers intended to protect the carriex
£rom agelng.

The mixture cobtained, containing the photochromic
c@mgeundg; is then, according to the invent ion, apread
on a suppeit for manufacturing the lager.t@ be printed
of the card bedy. This -support ceﬂsiete, in one
example, of a base and lateral sides forming a frame.
This cavity can contain one or more polymerised cr pre-~

pelymerised layers or sub-layers of .the card bedy as



. can be effected or inproved by the pol ynerisation or

19 post - pol yneri sation of the m xture, for exanple under the effect of
WV insol ati on of short wavel ength. This UV insolation can-also trigger
t he bl ocking by the fixing reagents wi thout triggering post-polynerisation.
The af ornent.i oned fi xi ng -and/ or. bl ockin teps can be perforned at the sane
time. The bl ocking of the col oured and “ffon- col our ed forns can al so be

si nply mechani cal, by evaporation of the solvents.

well as, optionally, a micromedule inserted in the said

layeras or sub-laysrs.

Next the mixture spgead on the manufacturing
support for the layer te be pzinteﬁ is irradiated with
a laser electromagnetic radiation whose wavelength .
b@lcngs to the UV range and, preferably, tec the range
eﬁtendiné_ffam 200 to 400 nm, and correspending to an

absorptien band cf one and only one photochromic
compound present in the mixture, so that the said
compeund is transformed into the coloured form of its
sacond state. It should be noted that the power of the
laser irradiations can be modiulated, notably according
te the wavelength, so that, for example, the
photochromic response is itself modulated, the colours
ebtained being thereby shaded. |

Thus, when the mixture contains n different -
photechromic compounds wherxe n is an integer number, it
can be irradiated by n laser radiaticme, each radiation
having a given wavelength able te - cause the
tzansfgrmati@n- of one and only one photochromic
@@mp@un@ amongst the n compounds. In other words, the
n ph@t@chxnmic compounds are sensitive'resge@tivaly and
sclely to the n wavelengths of the laser radiatians
izzadiating tha carrier. More particulazly, where the
card body contains three colourless photochronic
compounds in thelr first state and, respectively, green



Thus the printed patterns do not show any.degradation-over tinme or
‘under the effect of heat or |ight. . The post-pol ynerisation can be
| ocalised. It will nove substances and will give rise to a difference in
refractive index, the substance then appearing in polychromatic
relief. . . Finally, the printed card can be dried wth
evaporation of solvents so'as to obtain Bfinished product. ' By
virtue of the method of the invention, it is possible to print,
directly and positively, -approxi mately 20,000 visible |layers or card
faces per hour, which remain intact after printing. In addition, the

definition ofgfNQeRfibhl, Cintfdieh NSeliS add) &PAOM Bilue in their second
state} the  irradiation is effected by three radiaticns
of different wavelengths 4in the UV reglom, in
particular the aforementioned regien ranging from 200
to 400 nm, a £irst radiation causing the transformation
of the first compound inte its green or yellow form, a
ga@@ﬁd radiation @amsing +the transformatien of the
second compound into its magenta red form and a third
radiation causing the transfcrmati@n of <the <third
cempound into its cyan blue form. The printing &slthen
polychromic. '

The irradiation l1s effected by laser radiations,
syccesaively or simulﬁaneously, It is dizected to
.pre@ige pciﬁta en the surface of the layer toc be
printed, according to the desired patterm. To this
end, the irradiation is effected point by point, using
8 laser besm of given diameter, or through a filter.
It being a case of the relative mevement of the lasex
radiations with respect %c the layer to be printed on
the cazrd body, different cases are possible: either the
manufactyring support for the layer moves with respect
te the laser radiations which remain in a f£isxed
positien, or the laser radiations move with respect to
the sald fixed support, or the manufacturing support
and the radiations move at the same time. These
movements are centrolled and c@c;dinated.by a computer
provided with sultable software.



. -

20 - nol ecul ar. In practice, it is limted, where the irrndiation
"is carried out through a filter, to the dinmensions of the frame of the said
filter and, where the irradiation is effected point by point. to the

di rensions of the beamat the surface of the irradiated | ayers

21 . . : 17

_ The irradiation ls effected befoxe or after a step
of pre-polymerisatiocn or polymerisation of‘ the spread
'mixtum and/or evaporation of the sclvent, in the case
of thermoplastics. Thus, according to circumstances,
the irradiation is effected on the mixture spread in a
more or less viscous liguid state, or in & pre-
polymerised solid state, that is to say partially

polymerised, or polymerised.

Where the polymerisation and/or solvent
evaporation step has not been effected before
irradiation, it is effected afterwards. This
polymerisation can be supplamented' by a post
polymerisation or post-crosslinking which results in a
manufacture of crosslinked, interpenetrated or semi-
inteypenetrated lattices, starting froem a combination
of two types of successive reactions proceeding fzrom

different mechanisms.

Another step of the method of the invention is the
fixing, irreversible, of the photochromic compounds in
their secpend coloured state, so that the printing
pattern is preserved and notably cannot change in
sunlight. Return to the initial t#ansparent form is
thus pm%nﬁede This fixing is effected, for example,
by the fixing reagent. '



CLAI V5 1. A nmethod for printing a visible thernoplastic or setting
*pol yneri sed | ayer on a portable information carrier body, characterized in
that it includes the follow ng steps; : m xi ng o ' a

t hemopl astic or setting pol ynerisable binder, and at | east one

phot ochrom ¢ conpound sensitive to |aser.gadiation of a given wavel ength so
as to change froma first state to a second col oured state,.

Iin . oane example, a spimnkazme,
spizenaphthocxazine, 18 blocked, in its second state,
by 2 meﬁallic.'c@mplex Zng ;5 C0,ROH in the folleowing

fashiocn:

In another step of the mathed of the invention,

the colourless form of the photochromic compounds which

hgve not changed sgtate is fixed irreversibly. This
fixi-,ng. sap be effected by means of a reagent. The
colourleass feorm can alsc be déétmyed by a rise in
temperature and under UV, with a wavelength less than
approxzimately 200 nm. . For example, in the case of
spirooxazinas, very short UV rays, arcund 100 nm,
result -in a destruction of the bonda. As praviocusly,
the power of the UV ecan be modulated so as to modulate
th% fixing of the colourlese formn of the photochromic

compounds.

The definitive fixing or blocking of the celeoured
and non-coloured ferms of the photechremie compounds

can pe effected or improved by the polymerisatiocn or



vvit.h a viewto formng a mxture;

irradiating the m xture by

" .nmeans of a |aser radiation of a given wavel engt h, ' -fixing the
second col oured state; and pol ynerising the mxture so as to form
the polynerised |ayer of the carrier body. 2. A nethod according

to Clain11,_characterised in
[err]

of a

post-polymerisaticn of the mixture, for example under
the effect of UV insolatien of short wavelength. This
UV insolation can alsc trigger the blocking by the
fixing reagents without triggering post-polymezisation,

.The aforementioned £ixing and/or blocking steps
can be performed at the same time. The blecking of the
coleured and non-coloured forms can alsc be simply

mechanical, by evaporation of the solvents.

Thus the printed patterns do not - show any
degradation over time or under the effect of heat ox
light.

The post-polymerisation can be localised. It will
move substances and will give rise te a difference in
refractive Iindex, the substance then appearing in
polychramatic relief.

Finally, ¢the printed card can be dried with

evaperation of solvents so as to obtain a finished

preduct.

Ey'virtue of the method of the invention, it is
possikble te print, directly and  positively,
appr@ximaﬁely_zu,aﬁa visible layers_br card faces per

~hour, which remain intact after printing. In additien,

the definition of the printed patterns is, in theory,

that- the féxing step conprises the m xing



22 reagent intended to fix the second coloured state of the photochromc
" «conpound, the fixing of the second col oured state thus being caused by the
reagent. - 3. A nmethod according to. Claim1, characterised in that
the first state of the-photochrom c compound is col ourless. 4. A
met hod according to one of Cains 1, 2 or 3, characterised in that the
mxing step is effected with n differep;¢g photochrom c conpounds where
n is an

molecular. In pgactice, it dis limited, where the
irradiatien is carrzied out through a f£ilter, to the
dimenasions of the frame of the said filter and, where
the irradiation is effected point by 'péiﬁt; te the
dimensions of the beam at the surface of the irradiated
lavex. - ' |



I nteger nunber, and in that the irradiation step is effected by |[aser
irradiation with n different wavel engths, each wavel ength being intended
to cause one and only one photochrom c- conpound to change froma first
state to a second col oured state. d? A nmet hod according to O aim4,
characterised in that n is.equal . to 3 an }n that a first conpound has a
second green or yellow col oured state, a second conpound has a second
magenta red coloured state and a third conmpound has a second cyan bl ue
colqured state, - 6. A nethod according to one of Clains 4 or 5,
characterised C¥™%hat the irradiation of - the n. photochronic
conpounds by neans of the n laser radiations is effected sinultaneously.

, i. A method for printing a visible thermoplastic
~or setting polymerised lé.yer on a portable information
carrier body, characterised in that it includes the
'f@llawinagé‘tepﬂ | |

- pixing

a thermoplastiec or setting  polymerisable
binder, and '

at least cone photocchromic compound sensitive to
laser radiation of & given wavelength soc as to change
from a first state to a zeccnd coloured state,

with a view to forming a mizture;

= drzadiating the mixture by means of 2 laser
radiation of a given wavelength,

- fixing the second colouyred state; and

- polymerising the mixture soc as to form the
polymerised layer of the carrier body.

2. A method accezding to Claim 1, characterised
in that the mixzing step comprises the mixing of a



[eFf]

23 7. A nmethod according

"to one of. Cains 4 or 5 characterised in that the irradiation of
n photochrom c -conpounds by the n |aser radiations is affected

successi vel y.

8. A nethod according to one of the preceding

. claj ns, characterised in that the m xture_al so contains additives for

" separating the excitation bands of the p

the m xture so that

resgent intended to fix the second coloured state of
the photochromic cémpaund, the fixing' of the second
celoured state thus being caused by the reagent.

3, A method accerding te Claim 1, characterised
in that the first state of the photochromic compound is

asoloyrless.

4. A methocd according to one eof Claims 1, 2 or 3,
characterised in that the mixing step is effected with

n different photochromic camp@uﬁds where n 4is an

 integer number, and in that the irradiatiocn step is

effected by laser irradiation with n different
wavelengths, each wavelangth being intended to cause
cne and only one photochromic compound to change froem g

first state to 2 second coloured state.

5. A method according te Claim 4, characterised
in that n is equal toc 3 and in that a first compound
has a second green or yellow calcured state, a second
compound has a second magenta red coloured state and a

third compound has a second cyan blue coeloured state.

6. A methed accozding_tc cne of Claims 4 or 5,
@hazactezisag in that the irradiation of the n
photochromic compounds by means of the 1n laser

radiations is effected simultanesusly.

R0 N0 A

S b

ochrom ¢ conpounds present in

t he



there is no interference. 9. A nethod according to one of the
‘breceding clainms, characterised in that the irradiation is effected

in the ultraviolet range. 10. A nethod according to one of the
precedi ng clains, characterised in that it also includes a pout- i
pol yneri sation step. .11, _Application of the nmethod according to one
of the preceding clainms to the printing ofggrenory cards, notably chip

- cards. 12. A portable information carrier, having a visible

. printed4d thernoplastic or setting polynerised |layer on a carrier body,
- characterised in that the said polynerised | ayer contains:

7. A method acoording teo one of Claims 4 or 5,
characterised ip that the irradiation of the =n
photochromic compounds by the n laser radiations  is

effected successively.

8. A method according to one of the preceding
claims, characterised in that the mixture also contains
additives for separating the excitation bands of the
photochromic compounds present in the migture so that

there ia ne interference.

8. A method accerding to one of the preceding
claims, characterised in that the irradiatien is
effected in the ultraviolet range.

0. & m@thed ascording tc one of the preceding
claims, characterised in that it alse includes a post-
polymerisation step. '

- 11. 2Application of the method according to one of
the preceding claims to the p;inting of memory cards,
notably chip cards,

12. A portable information carrier, having a
viaible printed thermoplastiec oz setting polymerised
layer on a carrier body, characterised in that the said.

pelymerised layer contains:

N O

&®



[err] : ' 24 a thernopl astic or
*t hernosetting polylnerised binder; and

24

- a thermoplastic or thermosetting pgl.ylmgried_
binder; and

- at least obne photochromic compound fized in a
sscond coloured state obtained from a first state by
irradiation by weans of a laser radiation of gliven

wavelength.

13. 2 portable information carrier according te
Claim 12, characterised inm that it constitutes a chip

card, notably a memory card.

L
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P * . 4 i
ai | east one photochrom c conpound fixed in a second col oured st at &2 orse
obtained froma first state by irradiation by neans of a |aser radiBtizen-of

gi ven wavel ength. - 13. A portable information carrier according to
Claim 12, characterised in that it constitutes a chip card, notably a
menory card. . - : : 12

common to twe rings: the spilrannic atom. Amongst these
compounds, the apironxazines and the spiropyranes and
derived compounds zreact, under the effect of an
electromagnetic radiation Ay, according to the following

reaction:

firsgt state second state

non-plane shapé plane shape

In thedr first state, the zings of the spirannic
atom of the spirooxazines and spiropyrangs are
distributed in space at right-angles and appear
colourless., However, in their second state, these
rings form a plane and appear coloured. In addition,

. these compounds have the property of being able to be
mixed in a polymeric medium whilst presexrving, in such
a meciium, their photochromic properties. Naturally,
according to the nature, for example the polarity or
" wiscosity of the mixture, the said pmpertiés can be
modified and, notably, iﬁ is possible to obsezve, on
the coloured form of -the second state, hypsochromic ox
bathochromic effeots which may range up to 80 nm.
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{57) Abstract

& methed for peinting on sn exposed polymerised thermsplestic or cumble layer of the body of a portable data medium, and a
portabls date medium, pasticularly & ehip card, comprising o polymesised layer, ave disclosed. The method compeises the steps of mixing a
polymerissble thermoplastic or cusrable binder and at least one light-sensitive compound sesponsive to Jaser radistion having & predetermined
wavelength in such & way that it changes from 2 firs? state to a second colouved state, in order to form 2 mixture; exposing the mixture to
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medium. The methed is particulasly suitable for printing on snwart cands.

(57) Abrégé . ]
L'invention conceme un pmce@e D impression d*une eomhe polymésisée thermaoplestique ov durcissable apparente d'un corps de
suppont ¢'information postable alnsl qu’un suppont d’information portable, nommment caste & puce, comportant une couche polymériste,

Le procédé de I'inventlon se caractérise en ce qu'll comports des Slapes sulvantes: de mélange d'un lisnt polymérisable thesmoplastique ou
dursissable, ot ¢"au meins un composé photochromigue sensible A un rayonnement laser de longusur d°onde donnde do manidve & passer |
d’mnm@mé&at&mm@mﬂé&m@&.eﬂm@funmmmew&'sﬁwxmduméﬂmm Ie rayonnement lnser de longueur
d'onde donnée; ds fixation du sccond &t caloss; et, de polymérisation duméhngedemmmafmmrhmcbem!ymmmmm
de support, L'invention s° appﬁqms.enmm!m,hﬂ'impmuﬁm de cartes b mémoise.




