5 Met hod for
i nvention. The
| east one first pol yner
bet ween t he pol yner

foll owi ng steps: the com ponent

15 placed in a depression of the first polyner' |ayer, then the second
pol ymer layer is placed on the first polynmer layer, covering the conpo-
nent, and the first polyner |ayer and the second pol yner |ayer are |am nated

w th each ot her
defined tine.

this way,
docunent,

un- 20 der pressure,
The i nvention further
to the use of the nethod for

conponen;s, In

re-

particular integrated semconductors (1C s),

maki ng a pol ycarbonate nulti-layer structure Field of the
invention reistes to a nethod for

ranged,

at an increased tenperature and
| ates to a structure obtainable
maki ng a security and/or val ue
and to a security and/or 25 value docunent to be thus made.
Background of the invention and prior art.

When integrating electronic

nodul es, " di spl ays, batteries, ‘cofl's, “30capaci‘tors) “cont'aét "poi nté“étc.

pol ycarbonate (PC) based docunents,
sem conduct or structures,
reduced of life tinme of

tsherecis,c  or
a pobl em of pre-
the conponents during the | am nation by thernal

instance for thin

-2- mature destruction or

Field of the invention.
The invention relates to e method for making
a structure with at least one first polyner
10 ltaver and a second polymer layer each made from
& polycarbonate polymer based on bisphenol A,
between the polvmer lavers a component being ar-

ranged,

comprising

ponent ig arranged on

15 placed 1n a depression of
laver, then the second

first
the

on the

polymer

nent, and first

polymer layer are

20 der pressure, at an
for a defined time.

lates to a structure

the

the first

2o

The

obtainable

foliowing the com-

steps:

polvmer layer or

the first polymer

polymer laver 1s placed

layer, covering the compo-
iymer layer and the second
laminated with each other un-
increased temperature and

invention further re-

in this way, to

the wuse of the method for making a security

and/ocr value document, and to a security and/ox
25 value document toe be thus made.

Background of the invention and prior art.

Whnen integrating

particular integrated

electronic c¢omponents, 1n
semiconducteors (IC's), but

alse chip modules, displays, batterles, coils,
30 capacitors, contact points etc. in polycarbonate
{ PC based decuments, there is, for instance for

thin semiconductor

structures, a

problem of pre-

maki ng a structure with at
10 layer and a second pol yner based on bi sphenol
| ayers a conponent being ar- conprising the

is arranged on the first polyner |ayer or

but also chip



_and nechani cal overload or stress. In prio# art nmethods of the above kind,
for instance for pro- 5 during PC snmart cards by | am nation of individ- ual
filmlayers, the positioning of a PCfilmis nade directly over the chip.

In the industrially established approach, the prepared card struc- tures are
pressed together under the sinultane- 10 ous action of tenperature and
pressure to forma "quasi-nonolitnic" block. Since PC does not im

nmedi ately soften due to its specificheat trans- fer coefficient and its
relatively high glass tenperature Tg, there is an increased nechanical 15
pressure directly at the chip, this pressure leading in nost cases to a
mechani cal destruc- tion of the chip. For avoiding this problem it is known
in the art to apply self-adhesive or elastic filns 20 on the electronic
conponents, thus the PC filns with interposed conponents, such as chips, can
be combi nedi% buas ecafl@ i T hout: @ hicgh riskuof dde< fst ruct$ ont ofiet hef conponent .
Normal |y, these adqr-besiMes IQMszp@rajﬁameeﬁmpqlntL@f the eard. 25 structure.
Through the card edge, water vapor and air can easily enter ad thus lead to
a later del%ahi A4t 'on “L%iher’@ﬂVr“GHnehfal‘1ﬂ?Pu- entes’ < A pattfcul ar high
t enper at ur es¢ t butisal s0 tfrast atenper at ure chamgeSnﬁaylkﬁadfbo that -card 30
splits open,apd cannot b ed. | o Fur.- .her mor adheS|Ve filns
with a thlckﬁgss%< 50 pﬁ?cgﬁ oﬁ$5 |f??cquPy“or]ﬁot afearl “be’ handl ed on an
i ndustrial stal é, lahdlare 4§ af | éxXisl e swhene it nigs ¢ fper tdnt fiekmy. isto fill up

cavities. made directly over the chip. In the industrially
established approach, the prepared card struc-
ftures are pressed together under the simultane-

10 ous action of temperature and pressure to form a

" 1

"guasi-monoliithic”" block. Since PC does not im-
mediately soften due to 1its specific heat trans-
fer coefficient and its relatively high glass
temperature Ty, there 1is an increased mechanical
pressure directly at the c¢hip, this pressure
leading 1n most cases tToe a mechanical destruc-
t

ion of the chip.

For avoiding this preblem, 1t isg known 1n
the art to apply self-adhesive or elastic films
20 on the electronic components, thus the PC films

with interposed components, such as chips, can
be combined tc a card without & high risk of de-
i struction of the component. Normally, these ad-

hesive layers are a weak point of the card

25 structure. Through the card edge, water vapor
and air c¢an easily enter and thus lead to a
later delamination. Other environmental influ-
ences, in particular high temperatures, but also
fast temperature changes mav lead to that card

30 splits open and cannot be used any longer. Fur-
thermore, adhesive films with & thickness < 50
wm can only difficultly or not at all be handled
on an industrial scale, and are inflexible, when
it is important, e.qg., te fill up cavities

35 Simiilar considerations apply to components hav-

ing diffractive structures e.g. wvolume hoclo-



35 Simlar considerations apply to conponents hav- ing diffractive
structures, e.g. volune holo- 3 gans. the ho ogramal, ectly arninate
with fortl, er PCfilms t ' c=ro card, t] 1 will h ,pet. a l.dor certain c;
cinsr.. n....a3mel 1.51 ble ar.id nme ,oraole J r s ses or the ul
eset:tal C 1c l1t vof the hoqrarn, inpr I-_i calar Of L;?F c

0, aand the 37 Fn e.n 1 ona os _ v<ld:ne hc, 1o, nrans based. on FC, c)
ot:nl 'y 7. ers nave a Si f t eni nJ point g , tenp Prat, 1, re CL ~ lea
y }' below! 50 | f CL:_ ing tt12 1.a;111. at |. all 10 t. he uC filns

being 5til1 hard at the beginning S.re ressed Cn the soft ~")I otoor _:|.yner
of the ho 1 "grad, the Bragg pl ! es are d).Splac ed, and rta.ih elenents

appear to is di Spl Cedl 1<n their W F -_enct he For | _pstance

)|c- 1re ela. # mé’. L & '!IF]becoOeye 19 “Qét '”Mg g?“Gt et C.
ther .n pa’r—tti éuITaIrL floer ounme tH'es og.cens) rithes 3—rd|<nen§ﬁcm*al will

appear aAnce LSreleae by ueduced anda (tr. e hol Qo ams - seen; ko b¢1ga§ her fi at

and 2-di- in ensi onai and washed-out . These effects, too, 20 a. ID asc, d

on the probl em® that "&i%tHer “CHE " haPd= ¢ PC i°s pl Aé&d oh® Brittd étgurlf’é’ces

arid causes necuahaniycab fs tnessho-l dg=tor,r. SnSOpreJ’I bodiles;, arf tanee nade

from a photcpolyner. thus these e¢onr.poner .. .t, eaan aired i.n
t}?eir f unction. 25 Frgl]r;theq’(sjocunem SO gG “00639 dp? Lgii/{:rpar bg(r%- ates

based on a geviV49na"Fy Apscdraneithuteddd hy- drosydd phéﬁyl ¢t yci'oal kane are
per se known. lgnfthhSmRf, po@m@ b,y sughapol ycachonat es are used as

clearly below 150 °C. T1f during the lamination
10 the PC films being still hard at the beginning
are pressed on the soft photopolymer of the

nologram, the Bragg planes are displaced, and
certain elements appear to be displaced in their
wavelengths. For instance, green plicture ele-
{5 ments will Dbecome yellow picture elements etc.

Further, 4in particular for volume holograms, the

3-dimensional appearance 1is cleaxly reduced, and
the holograms seem to be rather f1i and 2-di-

mensional and washed-out. These effects, too,
20 are based on the problem that either the "hard"
PC i1s placed on brittle surfaces and causes me-
chanical stress o¢r deforms softer bodies, for
instance made from a photopolymer, thus these

components being impaired in thelr function.

25 From the document EP 0688838 A2, pclycarbon-

ates based on & geminally disubstituted dihy-

droxydiphenyl cycloalkane are per se known. In
this prior art, such polycarbonates are used as

binding agents of silk-screen printing inks
30 From this document can also be ftaken methods for

making such polycarbonates. This document with

its complete contents 1s hereby iIincluded in the

scope of disclosure of the present application.

Technical obiject of the invention



\ \ \
bendi ng agents of silk - s -reen printing irks. 30 From th, S docunent can
a, be aken nethods for ]11LISi nn such polyC arbon atec -. '1r his docunent
with its conplete converts ir; hereby included i n the scope of disclosure
of one __resent appircatron. Technical. object of t}?e invention. 1
h~ir f '.JFe the 1°.? : -.Inlc:a ;bl f". of he in .Ven tron o pro ide a
nmethod for anp IA a*. _~ng tenperature andt Sure-sensl:3Ve oontonert be T.
Weell JO pol. mer r 'ero of a pca.i-year bonate, 5 wl e rein damages or |Im
irments o, - the component are reduced or r re'dented, but neverthel ess
very hugh L!'tecrity and durabiliry of the pr ¢ - duced s truc::ture being
secured. BP :cof tr;r- i cv_>nt i ;n ana pr "er.: ed e;nJo ori- 10 nents.
For achieving _;n a technical object, the in- vention teaches a nethod for
making a structyre.. wth at !vast one first polyner |ayer and g se- ond
pol ymer |ayer, edctt”nade® from'd pot'ycal Bon 5~ at e ‘pol yirer Baség“ﬁn
bl . sohenol ity snbetoween <t he r opol yaera | ayeriscd conponeat ibel ngnarranged,
corr.- prising,the fpllow ng steps: a)Lhe conponent,is -arranged on the
first polymer 1ayer, or placed in a depression of the First polyner |ayer,
b) the 20 fi&'stepsl yhe© | ByeryT 3 coat 88 on the §i de® 1o 2 WRPEHR 6t in
whi cht _he caompoaent dsmardanged, ahpaieastnicn: tbe regkon ofpthe .conponent
with alig- uid pgepapgtiog conpgysipgmq sohyept qg_axnj%iit\og of solvents
and a p0| y@aT%O, héflé“"d:evlj’iV"’a{iV%L\:\!t“ e d, jORSRY nevertneless a

very high dintegrity and durability of the pro-

duced structure being secured.

Basics of the invention. and preferred enbodi-

For achieving this technical objiect, the in-
vention teaches a method for making a structure
with at least one first polymer laver and a sec-
ond polymer laver, each made from a polycarboen-

15 ate polymer based on bisphenocl A, between the
polymer layers a component being arranged, <com-
prising the following steps: a) the component 1is
arranged on the first polymer laver or placed in
a depression of the first polymer laver, b) the

20 first polymer laver 1s coated on the side, on
which or in which the compcnent 1s arranged, at
least in the region of the component with a lig-
uid preparatlion comprising a solvent or a mix-

ture of solvents and a polvcarbonate derivative

25 based on a geminally disubstituted dihydroxydi-
phenyl c¢cycloalkane, c) optionally a drying step
is made after step b}, d) after step b) or step
c), the second polymer laver 1is placed on +the
first polymer layer, covering the component, &)

30 the first polymer layer and the second polymer

laver are laminated with each other under pres-
sure, at a temperature from 120 °C to 200 “C or

220 °C and for a defined time.



25 based on a gem nal

cycl oal kane,
step b) or step ¢ ) ,
pol ymer lay7er, Covering the conponen:,
t he second polyner |layer are | am nated
a tenperature fror,! 120 "'Cto 200 or

i nvention based on the finding that PC

liy disubstit

TLute(d.
c} optionally a drying step
t he second pol yner

di hydr oxydi - phen~y1l
is made after step b),
| ayer is placed on the
e) 30 the first polymer

| vcaAD onata deniv ..ve, .sed

~¢c.C ci,_ngrc. the. a, 'L n noon wi becone wino -eaov et tenmerlt

he. sin ften q p'i.1" off 5 F-c ¢ ar bin—trr , T Iha' _ . er
f]. nsar.oo ILMLA~ - roioer | ' carlnonat based hi _
honel A, "T J p, 1567°C)1&M¢ 4t A, hand ttﬁ@ arE Hi GBIy L ee) isat 1hes

tih pclyra- IonaneJMPrarnertLa<LSrtent.A}ﬂs ssieh ascto).aidgslie acee

dakrotoc) Li.IDS., Ve |

1, OWi Ng.
u:r s than the standard Ia

ﬁthafron

-lrr=n -si.
nl ul t
| ami nation terr. peraturé 7 h°!
provi ded accor dizgr ¢e -t heb anehTIGMLbWNI

1. en, 1 WAeR L3 I essSure: &

nono- | thlc structure Ul a y e c

tenpexaLures‘
conponent s aye“étt@ssedlnoia loGive v dedr@e"a-‘tt'tIfreolw1 *efwj qinoi ign of ofthe |
s:aliready -appl i gd, put 15 dhe; ..
i-laver structure to he Iantnated S not

Hi'gh cofpati bi ©

“cehay, . or already at

“I'éad 1" 0" tha

at fthe

a hemg y to the
’ W' ‘o

he f

he °

chets togfc.r

.....

bet ween t

pticc al 1 he det'ebted “anfyirore af f er 'thies Nami bt ken.forhe Fanimati dae

pr ot ect ing
may al so be based, . wi thout

t hu -coaponentisn i n reoNAEGLiroNaWtdr & he hi gh com 25 papibial-i .
qghggstandard

lamination temperatures

will lead toe that the ceomponents are stressed to

a lower degree at the beginning of the lamina-

tion, when a pressure 1is already applied, but

15 the multi-layer structure to be laminated 1s not

vet heated up to the lamination temperature. The

high compatibility is shown by that the layer

provided according to the invention with a poly-

carbonate derivative combines with the polycar-

20 bonate materials of the films to form a mono-

lithic structure. A ayer boundary pbetwesn the

materials cannot opticelly be detected anymore

after the lamination. The lamination protecting

the components in connection with the high com-

25 patibility may alsoc be based, without Dbeing

bound to a specific theory, on that surprisingly

in the polycarbonate derivative, a change cf

phase may occur after a first heating-up, during

sald change of phase the glass temperature Ty

30 rising to values, hich are close to those of
polycarbonate based on bisphenacl A,

As a result, the polycarbonate derivatives
used according te the inventicon permit the com-
bination or laminaticn under 1nclusion of pres-

33 sure and temperature-sensitive components, the

polycarbonate derivat:

ve apart from. that beshav-

d) after
first

| ayer and

with each other under pres- sure,

220 C and for a defined tinme. The

.sf or

Iomer JLenpera-

ytﬁatthelaym
tthha eehye carbonate detijved e

conbines with r.fie, pri} car 20 honar_e materials cf t

oundary fateri a~.s cannot



| : |

hound to a specific theory, on that surprisingly in the polycar.bonal e
derivative, a change of phase may occur after a firs_ heating-up, during
aai d change o: phase the glass tenperature T, 30 rising to valves, which are
close to those of polycarbonar_e based on bisphencl _ A As a result, the
pol ycarbonate deri.vatives wused according to the__nvention permt the ccm
hi nati oh or | am na eo.n under inclusion of pres 35 5u e and tenperatu,- e -
sensitive conponents, the. p~t.cs tértD onate deri.v at_:e apar_ fromtha
"ehav - a 1. ng, a fte _x posure to tenperature (e . g . c)ur iii g a lan
nation) like a "put-e" po -yam arbonate based on bisphenoi A Fn that

.want ;e of he in. ent _ionis that. 5 the liquid pr.ep_r,ations used

according to thc, invention, in pat L!'..: 1,lar sdiut-1o,ns , can be ap
pi.ieci n ylprlntJﬂg(Leqh Lq%egjanq cane%ggre-ﬂg he enp aced fo.r the
convent: Anal printing ods (e g. screen, gravure Ietterpress and fi at

10 printing Bdm*’afsb””ﬁk j et k5§ Phgf’blpcﬁ thér}¥é§®e P35 |, 1 ow)

| ateral . | ayer btilsiptkeecsse. .. This mnll | ead, compared to adheS|ve fiins to
be ap- p ied on the surface, to substantial savings of material. C mm
arcia:lLy avail able adhesion svs 15 terns ie.g. h sed on epcxides can
t.heoretic Jy &l'sotberpriAted: - woal dohowever tharge cohort dur-1d hg

| am nati on @%plosgqhhajr adbhgsirve proper . stdes.; dJherpringi ng, methed al so
permts a 995|E|on1 ?P rggo”yggtjnqn!jglI-sprface app|é9§tlgn and dif -
plied by printing vechniques and can therefars
be employved for the conventional printing meth-
ods (e.g. screen, gravure, letterpress and flat
10 printing, but also ink Jjet printing) with the
respective (low) lateral layer thicknesses. This
will lead, compared to adhesive films to be ap-
plied on the surface, bto substantial savings of
material. Commercially available adhesion sys-
¥
alsce be printed, would however change color dur-

—

15 tems (e.g. bhased on epoxides) can theoretical

ing lamination or lose thelr adhesive proper-

ties.

The printing method also permits a position-
20 resolved, non-full~surface application, and dif-
ferent layer thicknesses in a position-resolved

manner.

In addition to printing, the liquid prepara-
1

tions also can be knife-coated, spensed,

25 sprayed, cast or spread
In principle, arpbitrary components can be
used for the invention. The advantages according
te the invention will however have a favorable
effect in particular on components, which azre
30 mechanically and/or thermally sensitive, such as

electronic components Or {volume) holcgrams.
Electronic components are for instance inte-

grated <c¢ircuits, thick-film c¢circuirts, clirculilts



fef.ent |ayer c:knesses Inis p'os].tioit-r eesolved manner. In addition to
printing, the liquid prepara- tions also can he knife-coated, dispensed, 25
' sprayed, cast or spread. In principle, arbitrary oonpor.er,ts can be wused ,
:r t:he invention. Tha advantages according tc the invention will however
have a favorable effect in particular-on-conponents, which are 30

mechani cally and/or thernmally sensitive, such as electronic commonent_s or
(vol ure) hol ograms. El ectronic conponents are icr instance inte- grated
circuits, thick - flIm c ircuits, circuits com;r a several dl. cret a. t
_ve and ra:.. Coin lJl"lel:t s s clsors, CHDIliod Lal,.Pa oil sr'l ;

ttll1r]. CO. L: e ‘~oaclct to . ta, L/C n.rs and r m _? y others.

5 ftc specit_c” PIREIIEINE pSEE At . J‘_"t( Dork, -2 S Ve Nt Rt 8P e s t

yA, i cal! 1unn:Lw,“ as ,go ff omocrs, I Lﬁlwﬂ-ﬂhalru::- S, Iﬁlxnﬁttzhy.)L

in the range fr. fs.;3.bars. t9.7 bars. . I ’\tperatcre rn. ~t.ep.i n :

ferably i t the rar * ,’gafromi40"dfb‘1 Fn u~arri..alar in Lhe
> np e) my he in Lh range drumO0.5 s

to 45 m..rn, in particular from

be perforned at 1S tem Jperatuyre in
particular from 60 0"¢ t9° 126 0C pr
of at. lea; c 2 €% n, iprefeeabley 5im
mn to 120 rain.

Ot': Om P , |n step c), drylng nay
Lerrange on- . % 1.
e“fr“deyLTToﬁ CG 1CLli 6C"$0F a tlne
n

range f_om 15G"8™t.° TA&é 1t me of the
1
in

bar to 10 bars, Iin particular 1in the range
from 3 bars te 7 bars. The temperature 1in step

) 1s preferably in the range from 140 °C to 1890

10 “C, in partvticular in the range from 150 °C to
170 “C. The time of the step e) may be in the

range from 0.5 s to 45 min, in particular from

10 teo 30 min.

In step o¢), drying may DbDe performed at a
1S temperature in the range from 20 °C to 120 °C,
in particular from 60 °C to 120 °C, preferably

from 80 °C to 110 °C for a time of at least
!
min, preferably % min to ©00 min, in particular

from 10 win to 120 min.

20 The layer thickness generated 1in step b)
(before or after drying) is for instance in the
range from 0.1 pum to 50 pm, preferably from 1 um

to 10 pm, in particulary from 2 um to 5 um,

The wused polymer layers may have thicknesse

25 in the range from 20 pm to 1,000 um, 4in partic

r

e
u
lar from 50 pm to 300 um. If a depression 1is

provided in step a). the depth thereof may b
from 10 % to 100 % of the thickness of the poly-
mer laver. Typical absolute wvalues of the de-
30 pression are in most cases in the range from 5

pm to 50 um.



, |

20 T oe layer thickness gelt erate~:i inl step 0) (before or after drying)
is for instance in the range fromO.1 ymto 50 pm preferably from1l pm to
-;.0 um in p:rarticllar from2 utn to 5 nm The used pol yner | ayers may have
t hi cknesses 25 in the range from20 pinto i, 060 pm in partticu - lar. f
rom51. pmto 200 um If a depression is provided In step a) , the depth
thereof may r'e from10 s to 100 1 ci the thickness of the poly- ner |ayer.
Typi cal ibsolute values of the de--39 press on are in nost nano.- _a the

range from5 wumtr :50 Lint. B 11t is cr e far red,

i the coy

arbonane be_ rivet ire has an ;ive-rag b iecul.ar wuUght item Weight, of

-at ast. 0, on O ;)ref orablfrom 20 '100 to 3 70, f
tine polyc adonate derivative !'"P.3? Can LI j. 1 1= L""

r,i

) 7Indet ail,
i 031 1 Cd.

]Cea::e SCr aco t LI r AI'.: t: S',f iforlIT.. L'.la~7i r RR RRz (X) 2
RmRR T: ne kirlSR 27 &d¢ af eddepéndefitiy frony ©2e&ch” oiKer “Rydr ogen,
hal ogen, preferably chke 4h £kﬁhnﬁw0rrbr0ﬂtﬂe@rc w’ﬂﬁgba|ky| - €5- C6

oyci oal kvl @6 ,Cl<~ aryl, preferab y ph en A and Aral
pheny] _ f’(\,‘qqlkﬁ/l in partlcu - 4 b e y %I; n |§
c;rably ~ A%r 50 Rcand ), A0&&n be |rct|vlauaI|y se-

.\
,4-

kyl ., preferably
Tneﬁrom4 to pref

o~
units of

3 In detail, the polycarvonate derivative may
Laln functional carbonate strucrture
formula (1%,
"“ ey
1
R R’
£t Om—ﬁ-m*
10 . , O
L R R n
m ]
("\
{1y
2

wherein R° and R are

independently from

e
each other hydrogen, halocgen, preferably chlo-

15 rine or bromine, €;-Cy alkyl, Cs-Cg cycloalkyl,

Cs~-Ci1p aryl, preferably:  phenvyl, and C;=C;, aral-

kyl, preferably phenyl-Ci;-Cy alkyl, in

lar benzyl; m is an integer from 4 to
3

particu-

7

- £
, pref-

4 C .\
erably 4 or 5; R and R can be individually se-

20 lected for each X, and independently represent

hydrogen or C;-Cg alkyl; X 1is carbon and n an

integer greater than 20, with th

el
at least at one atom X, R and R’ are
kyl.

Further, it 1s preferred, 1f at 1 to

|
Ly

. . . . -3
X, 1in particular at one atom X only, R

e proviso that
4
both al-

2 atoms
4
and R

3 4 , \
both are alkyl. R and R may 1in particular be

methyl. The X atoms in the alpha position to the
be dial-

diphenyl-substituted C atom (Cl) cannot



20 lected for each X, and J- ndependently r epresent hydrogen or. Cl-C6
al kyl; X pis carbon ana n an integer greater than 20, with the proviso that
at least at one atom X, R3 and R4 are both al- kyl. 25 Further, it_is
preferred, .if at | to 2 a _ons X, in particular at one atom X only, F. 3
an d R4 both are alkyl. R3 and R may | n particular be nethyl. The X atons
in the alpha position to the diphenyl-substituted C aton1(CI) cannot be
dial I<f 3Ul~:,L Ituta. 1e X a orno in. the beta pos.,]. ]. ;t.1 . -
En _ 1 t.; C! canan lie (11 =una z 4i-ea with f e ably s no - f of
. 1', 1aiD)mte chat ive- . Liie may n)a i .slance be f orned Isa s ec
non non tie e, su. he s, a 4 -;3,', ib- crinmothv;, c-y :ich :xane 1, -d
lipii .,-c~eth_~cy .:;hex.- erz d phenol, 9 2, 4, 4-, , pentane - 1-
c:1l -dipit c~ klk!l=cernet, ,aderdi vank eveadgceoesrcimg tttost Hee 18 necenition may
for instance. he.de {ropmdilhe. - hole, gf fp{ mil. a ngu aceor qlnth 0_the
docunent 1)L: A 32 .306.6, the sCCpe Of dis c _.o0s'..re o, ? wel ch
Lww2.'th 1 1’thp1éte ‘coht entls 7L 8" her% sV Ty e? Fhdeth - Fn Cithe’ &7 - ope o
f disclosure of itvhi smdescti:pti ons +15 wtdwphemmrwwnifmdr@w{'an a@yngeotter
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L polycarbonate derivaltive according to the

10 invention may for instance pke made from diph

o

nols of formula (Iad) according to the document

DE 38 32 396.6, the scope of disclosu cf which
with 1ts complete contents is hsreby included in
the scope of discleosure of this description.

15 A diphenocl of formula (Ia) under formation
of homopoclycarbonates as well as several diphe-

nols of formula (Ia) under formation of ceopoly-
carbonates can be used {(the meaning of radicals,

groups and pavameters same as in formula I).

R' R
HO C OH
R? R*
X) m
& N4
R R
(Ia)
25 Furthermore, the diphenols of formula (Ia)

can also be used in a mixture with other diphe-

nols, for instance with those of formula (Ib)

HO - Z - OH {(Ib),
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i RAR——HO-C-OHRZ ) R7T R 25 furnhernore, the di pho enols oz iurn:uLa a~
can alto be used in a m.t"'are witli other diuhe- nols, for nstance- with
th.oso f formula (IDHO- Z- OH(Ib, iV Tor ,,,along hirn-nol ecul ar,
tnernoul astic, arc- mat oo; -ycar;ornate dl:j ies. S |,itable of diphen. -o;
F*> 1l arlbi.._ those" r'nreir, 7 an aronmacir radito ci reit'r 6 5 to 30
C. atonms, which may contain one or several. aromatic nuc ei, be ::ub ti u e
and cc stair eli phat.c radicals or pthe.r cyclonal phaty c radicals than
those- of formula (iai or heter_oatons as br'.dga nenbers. 0 Exami IT orr
t he di phcnols or forrmula fbi are: hydrocui _none, resorc,in,
di hydr. ox, ydi pher.yls, bi-ihl, droxyphenyl) - alkenes, his - (iryd-~r
exyphenyl ) -- cycl oal kanea, his-(hyciroxyphenyl)-sul fides, his- (hydif ox
yphenyl)-ethers, bis - (hydraxyphenyll- ke 1St ones, bis-(hyd if ox

" yphenyl ) - suiff® * oned X LKics- (hyd B dFexyphehyin)- sullf ok eés, = af pha, al‘oha

'-w_-a- (hy- gt oxyphenyt ) rdid sop Tepyl benones. and 'henu- c lear - a) k
ylated rand nu,ud7.es r- h:al c aenated com - pounds. 20 These and ot her
sui tabl e di phenols are e.g. described in the docunents US-A 3 028 365, 2
999 835, 3 148 172,t3b2%5 B01sr2 <BGIh213,1 8 271 3671w 13 0620781 r2 970 131
and 2 999 S%QHJEQ,thﬁhgg%HR; Z 15 an aromatic yadigcal with 6

3 te 30 C atoms, which may contain one or several
arcmatic nucliel, bDe substituted and contain ali-

q 1

phatic radicals or other cycloaliphatic radicals
than those of formula {Ia) or hetercatoms as

bridge members.

10 Examples for the diphenols of formula {Ib)
are: hydroguinone, resorcin, dihydroxzydiphenyls,
bi-{hydreoxzyphenyl)-alkenes, bis~{hydroxyphenyl)-

cycloalkanes, bis-(hydroxyphenyl)-sulfides, bhis-

(hydroxyphenyl)-ethers, bis~(hydroxyvphenyl)-ke-
15 tones, bis-{hydroxryphenyl)-sulfocnes, bis- (hy-
droxyphenyl}-sulfoxides, alpha, alpha'~bis~{(hy-

droxyphenyl)-diisopropylbenzenes and theilr nu-
clear~alkylated and nuclear-halogenated com-

pounds.

20 These and other suitable diphenols are e.g.
described in the documents US-A 3 (0Z8 365, 2 9989
835, 3 148 172, 3 27% 601, 2 981 273, 3 271 367,
3 062 7181, 2 970 131 and 2 999 B46, 1in the docu-
ments DE-A 1 570 703, 2 063 0530, 2 063 052, 2
25 211 956, the FR-A 1 561 518 and in the monograph

"H. Schnell, Chemistry and Physics of Polycar-

bonates, Interscience Publishers, New York
1964", which with its complete contents 1is

hereby included 1n the scope of disclosure of

30 the present application.

Preferred other diphenols are for instance:
4,4'-dihydroxydiphenyl, 2,2-bis~-{4d-hydroxyphe~

nyl)-propane, 2,4-bis-(4d-hydroxyphenyl)-2-me-
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i _ght of -- e pol earbon 3er ivaRic v ESYAre & S d FLEYTY Sy t . On.
al. cOm pr ﬂLhe-dﬂr‘usﬂahWt@n eer>traiﬁione«SumfaaC}weOCan \pUUﬂd are
e.g. rend', 'eqtoneatyl pnen(udaz10 hernabkyl o sybsni i, PG d pldgno Is
FCf co |, ~.rol. 7I15|ng e ne lecul _ar wigin part cu a small. ancu:l' _s
of p~ nc: 1s of PP %Ca=a t °c) Care s PECNOR (TOF - w P&re P ReF§ 1a® branched 8
ana/ . o r. Co- ebkuk rr adi ky 1eal ub Prefierablby thensnare ob rt h&u@BLIDIJQLLQ’(@ in
i3 th:"hhe al kyl, radigal Ris. petmeen %4{ and 89 1pand o r amall
amounts of phenols of formula (Ic) are suitable
R
HO
10
(Ic)
wherein R 1s a branched €8 and/orx S-aikyl radi-
cal.
Preferably the share of the CHy protons in
15 the alkyl radical R is between 47 and 8% % and
the share of the CH and CH; protons 1s between
53 and 11 %; also preferably R is In an o and/or
p position to the CH group, and particularly
preferably the upper limit of the ortho share 1is
20 20 %. The chain stoppers are used 1in general in
amcunts from 0.5 to 10, preferably 1.5 to 8 mol
%, referred to the used diphenols.
The polycarbonate derivatives may preferably
be made according to the phase boundary method
25 (cf. H. Schnell Chemistry and Fhysics of Poly-
carbonates, Polymer Reviews, Vol. X, page
33ff., Interscience Publ. 1964) in a per se
Ernown manner.
Herein, the diphenols of formula (Iz) are
30 dissolved in an agueous alkallne phase. For mak-



| |
the snare of the CH annd C-!a p rotons is between 53 and al so preferably
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tu.are i ol d:.phenols of If mu- L a a) an Athe other. dipien Jls, f it
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between C ' €"&ndUEES - nFPr TheiC applitabl’é, EFPsé Used branehi’dg agents
(preferablyc0®.d05 t 0s2.40 gk smay: attherf ber present ed(weiy t hatheral ahencl s
i.n the aquegug\lS qlkallne phasq: may. be added dlssolved in_ the organic
sol vent before the phcsgen at Fon.t Belide thé dlphéﬁoB s ot formia (1a)
and, if appbkifcaen inert, preferably polycarbonate-dissolv-

ing, organlic phase with phosgene zaccording fco

1~

the methoed of the phase boundary condensation.

10 The reaction temperature is between 0 °C and 40
°C.

The, it applicabile, also used branching
agents (preferably 0.0 to 2.0 mol %) may eilther
be presented with the diphenocls in the agueocus

Is alkaline phase or may be added disscolved in the
organic solvent before the phosgenation. Beside

the diphencls of formula (Ia) and, 1if applica-

hble, other diphencls (Ib), thus theirx monoc
and/or bis-chlorccarbonic acid esters can also

20 be used, the latter bheing added dissol
t

ganic solvents. The amount of chain s ers and

of branching agents then depends on the molavx
amount of diphenolate radicals correspondi to
formula (Ta) and, i1f applicable, formula {Ib);
25 when chlorocarbonic acid esters are also used,

the amount of phosgene can correspondingly be

reduced in a Xnown manner.

Suitable organic solvents for the chain

stoppers and, 1f applicable, for the branching

30 agents and the chlorocarbenlic acid esters are
for instance methylene chloride, chlorcocbenzene

and in particular mixtures of methylene chloride

and chlorobenzene. 1If applicable, the used chain
stoppers and branching agents can be dissclved

35 in the same solvent.



bl e, other diphenols (;b), thus their nono and/or bi.s-cn].orocarisonic
acid esters can also 20 be used, the latter being added dissolved in cr-
gani ¢ solvents. The anount of chain stoppers and of branching agents then
depends on the nolar. i anmount of dinhenolatc radicals corresponding to
formula (la, and, if applicable, fornula (1b); 25 when chlorocarbon_c acid
esters are al so pissed, the anount of phosgene can correspondingly be
reduced i.ri a known manner. Suitable organic solvents for the chain
stoppers and, if applicable, for the branching 30 agents and the

ch. ' orocarbenic acid esters are for instance nethyl ene chloride,

chi orobenzene and in particular mxtures of nethylene chloride and

chl orobenzene. if appliegablergthe heed chai o st apper $ andebrianghibag yagent s
can be dissol ved. 1 ‘§50iwr); \thoe,.\sa}rxem solvent. 1T As an organ phwas\_e} for the
phase boundary © p- bl yeun 'ensdatiéh eve fér i'nstandd e thyl ente-"vifO"i deg
C.h' robe. zeuelahdrmidet.ur e lofr meebhyener e rchl woi Acudes nof rehdhod -h | i
'nE:. an aqueous & Ly k.a l.naphasg; . d-fagf, 1-". _ st: nce a NaOH. sol ut
i.ort. Irak ng the (:,olycarl-)onate, tier vat_ives according t.o the ph
boundary :re h.oh can by catalyzed ;.n a usual m-inner by Canalyzers
such as Is:ettiary amisnesn .sAnu@antsi £uusliiheapHesbi _@aryvasi rhatrgra -11
.r,es s:rnas triry- t.y.ame or triethylamre ttie ca:aly’ zers, ban be
used in amounts TTom 0.05 F6 " : 17 t6t Teferfed "vo the Rol'es of *G86¢.°

di phenoi s. The ccat al yzerses according to the phase pboundary

method can by catalyzed in a wusual manner by
y

He)

catalyzers such as tertiary amines, 1in particu-
10 lar tertiary aliphatic amines such as tribu-

tylamine or triethylamine; the catalyzers can be
used in amounts from 0.05 to 10 mol %, referred

to the mole of used diphencols. The cata

{
e

zers

g

3 1
can be added before the phosgenation or during

15 or also after the phosgenation.

The polycarbeonate derivatives can be made
according to the known method 1n a homogeneous
phase, the so-called "pyridine method"” and ac-
cording to the known method for the transesteri-

20 fication of molten mass by using for dinstance

diphenyl carbonate instead of phosgene.

The polycarbonate derivatives may be linear
or branched, they are homopolycarbonates or co-
polycarbonates based on the diphencls of formula

25 (Ta}).

By the arbitrary composition with other di-
phencols, in particular with those of formuls
(Ik), the polycarbonate properties can be varied
in a2 favorable manner. In such copeclycarbonates,

of formula {(la) are c¢ontailned in

12
(=

the diphenols o
polycarbonate derivatives in amounts from 100

mol % to 2 mel %, preferably in amounts from 100

mol % te 10 mol % and 1in particular 1in amcunts
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1, i - diyl ) diphenol , wherein the nolar: rata:-, M2/M is preferably
greater than 0.5, ror sic" copc,ly- nere i t has nanely been found tln at
surprisingly the glass tenperature '['g is below 150 after. a 15 first
heati ng cycle and may be increased in a second heating cvcie, which
substantially im- proves t he stalD I _lity of the (I j-) aired structure.
Very parti,c~ullrly pre erred is a liquid preparation conprising: A 1 to
30 wt % pref- 20 erably 1.0 to 25 w in particular 15 to 20 wt % of a

pol ycardonat e derivate used according to the invention, and B) 10 to 99 w
5, preferably 05 90 wt. i !n particular 8 GLO8 5t 5 O an organic
solvent or of a mxture, of solvents. 25 The |iquid preparation may
conprise so- callt Bd OF \§rfct ' 617allC drat 61 | aF6.” SThed s lar e orfat érial &° [earfilliar to
the man skilledninetrhe:ast (@ofisaksep van=Renesse,rptigal Lecument zs
Security, arc: @d s tecn House ,2005), Wwhich are use--d for the pro 30
tect inn of valUe and se‘cufl"ty docurrents “hereto “bel Ong T UnT nesEén

subst ances (dyescor vpi gnent s,k organriee of fivnorganing)t such las ecgn  be
phot ol unmd no- phYk qes,s emLe%tﬁrujum HQQhOI €8, Latniéesqlque,,s . yni.no - phores, f
| uorophores, but al S0 magnetizable, n')c to-a.;oust ¢ ail;: Qc r tile. e.zo
lect.ric mat :ri r_i s. T} conprises ItIucores cri t as wel.1l as ph o pho

reacerims ub sih@ nugeei S orFaltirc -. eI ENOr€s Raman- acLLuLu«ayor <
10.C ...-al.(: hJ,f,f;; 1g+,r,e?ater- .a sf ui_rm\((belrS us; ﬁmx an
Lai | -,a b rcc. = e’L; E°E: °°S.V Thé "used org; an'ic eln“f1 are plr

:grab h ueri ¢l ad emsf iThesevid oyl ipheartc; wlvﬂnut. ah yphatdar-cy' c10

AN
3117, 1 atl. C @3§H@§_|Qupino%@! mesitylene, 1,2,4-trimethylben-
10 zene, cumene and solvent naphtha, toluene, xy-

L
lene; (organic) esters, such as methylacetate,

ethylacetate, butylacetate, methoxypropylace-

tate, ethyl-3-ethoxypropionate. Preferred are
mesitylene, 1,2,4~-trimethylbenzene cumene and

15 solvent naphtha, toluene, xylene, acetic acid

methyl ester, acetic aclid ethyl ester, meth-

oxypropylacetate, ethyl-3-sthoxypropionate. Par-

ticularly preferred are: mezsityvlene t1,3,5-
trimethylbenzene), 1,2,4-trimethylbenzene, cu-
20 merne {Z-phenylpropane), solvent naphtha and

ethyl-23-ethoxypropicnate.

A suitable mixture of solvents comprises for

instance A) 0 to 10 wt %, preferably 1 to 5 wt

2

%, in particular 2 teo 3 wt %, of mesitylene, B)

I 2

0 to 50 wt %, preferably 25 to 50 wt %, in par-

N
wh
—t

ticular 30 te 40 wt %, of l-methoxy-Z-propancl-

o

cetate, C) 0 to 20 wt %, preferably 1 to 20 wt

o

, in particular 7 to 15 wt %, of 1,2,4-tri-

[@y]

methylbenzene, D) 10 to 50 wt %, preferably 2
30 teo 50 wt %, in particular 30 o 40 wt %, of
ethyl-3-ethoxypropionate, E) 0 to 10 wt %, pref-
erably 0.01 to 2 wt %, in particular 0.05 tec 0.5
wt %, of cumene, and 0 to 80 wt %, preferably 1

I g

te 40 wt %, in particular 15 to 25 wt %, of sol-



‘ \
—ON5;~sach as :nesitylene, 1,2, 4-trraettlylbeFl in aeua, Cunopne and Soi eant

;aputlia, , toluane, ?;y- le.ned ( oroaili C, ester S such as r,.et'.,y |
a pet a:.o, et:y acetate, buty acetate, nethoxypropylace - fate, ethyl-3- at
boyypropi onatEn Preferred are nEn s In yiene 1 2, 4-tri:nel- hy -h n sene,
cuinene an_1 IS solvent nLip htha., tc;luer.a, xyrene, acetic acid n:cthyl
ester, acetic. acid et;hy - este*, rneth - o p ropylace.ta:c, ethyl-3--"rho
cypropi- orate. P ar - tiu' ular y prefiéérred aria: rne3' tvl ene .1,3,5  tri,
me t:hyl benzene), 1,2,4-trin etli ylben zene, CU 20 ircne (2-pheny'.propan
a), so lent naphtha anci ethyl-3- atho xyprOpionata. P suitable m xture of
sol vent s conprises for instance A 0to 10 wt preferably 1 to 5w 3, in
particular 2 to 3 "at z;, in esity.lene, B) 25 10 to 50 w preferably 25
to 50 at " inpfpar”, oecul 3 ong W | het ' ,.oxy: 2-propangl -, acet ate,
C O0tc 20 wt ﬁf@ g;gﬁ]«@ﬁ/ Q Gin ggr%ytu an 'yé 591 0932 4-tri-
ffeth' ylbenzéﬁértﬁ)?10*¥b %@ &P—p?téfe ab¥y725 500 5‘11 fhpar. cular 0 4
w of ~t; yl-_,-etlo oxyo rop ien,ate, i') O 10 oat prey. erahly ').Gl
to 2w in partlcular 0.05 to O. g at of cu nene and 0 to 80 atLLpreferany
1 to 40 wt , in paArticufar’ts ¥6 25 ‘Wt - 6f Fsol = “Vént hopftha, ‘thé rel ative
anount s of th@ﬂwvgpew nenit. s sA)pte f@®ratda s y’ t oteal i agp 0 whre. 1For
reasons at |lowd, em)e; rallgo mJ)r thﬁ f€CONp, RNt » 3. 1,1 S pr @ﬂredif

______

the tc.to erat u re steP S, . he‘range from1.1 po _20°C in
particul ar frémP20°t0 hio ?GO’AP‘%he’Gé ¢ te 200 "C. At The be-
ginning of step e}, the temperature may be from
120 °C to 150 °C, and at the end of step e) fromnm
150 °C to 200 °C or 220 °C.
10 Tvpically the first polycarbonate layer and
the second polycarbonate layver have a glass Lem-

perature Tg of more than 145 °C, in particular

more than 147 °C.

The thickness of the first polycarbonate

15 layer and of the second polycarbonate layer may
be identical or different, in the range from 10

to 1,000 um, in particular from 20 to 200 um.

The thickness, measured in directions orthogcenal

to a main face of

a polycarbonate layer, of the
20 component is for instance in the range from 0.1

te 50 um, in particular from 1 to 30 pm.

The invention further relates to a struc-
ture, which can be obtained by a method accoerd-
ing to the invention. As structural features,

25 such a structure may comprise a first polycar-
bonate layer, a second polycarbonate laver, a
component arranged between the first polycarbon-
ate layer and the second poelycarbonate layer and
an intermediate layer connecting the £first poly-

30 carbonate layer to the second polvcarbonate
layer and comprising a polycarbonate derivative
pased on a geminally disubstituted dihydroxydi-

phenyl cycloalkane, the polycarbonate layers and



ginning o0 step ) , rhe_ 2snper. ~_ur_a may h,e from 1.20 ¢ to 150 C, and,
at. the end of step 0o') from 1X50 00 to 230 _ or 220 10 Typically the first
pol ycaronate Layer anti the second pol ycarbonate | ayer have a gl ass Lem
perature i g Of is .ore than 145 '0, in particul a" nore than 14 C,  The

t hi ckness of the first polycarbonate ;5.]gqyer and cf the second

pol ycarbonate |layer nay be identical or'dif', eren in the range from10 to
1, 000 pm in particularr from20 to 200 pm The thickness, neasured in
directions orthogona_ to a main _face cl a polyea rb cnate |ayer, of the 20
conponent is for instance in the range from0.7 to 50 pm in particular
froml to 30 pm The invention further relates to a struc- ture, which can
be obtai ned by @ aetihode apearid=t eng 4 getrhen ¢ hyient f 0Am 112S bstrrdked ukdlt n
features, 25 such.a structure may conprise a first polycar - bonate | ayer,
a second pol ycarcb'c')hat'e" i ayér, a conponent arranged between the first

pol ycarbon- ate | ayer and the second pol ycarbonate |ye- and an internedi ate
| ayer connecting thefdrst poly;$Q carbenate Layer-te the second.. o+

pol ycarbonate |ayer and conprising a polycarbonate derivative based on a
gem nal |y di substi'tut'éd” df fiydioxyd- '“p‘hehzjllﬁ’ cyel 8alkane, “tHe pélycar onat e
Layers arid 19 dechueiitntepmed’ at. ez iuecA yoeumdret , nghérbkixm yphonded wit!)
eacl-j othei~ _The I . .. .. ¥.€..d:¢ 10,1 i,t e;.re2t_otheyser) "
P. C. rdl.11lg t ot - ‘l’““f‘“’rlfvle"h%(flari‘Li“’o‘rf”kl”ﬁégé" oefore= B Talcdf

production of the structure, the first polycar-

bonate layer and/or the second polycarbonate

layer are directly or indirectly connected with
10 at least one additional lavyer, for instance a

printing laver. Examples for security and/orx
value documents are: identity cards, passports,
ID cards, access control cards, visas, tax sym-
bols, tickets, driver's licenses, vehicle docu~-
[ ments, banknotes, checks, postage stamps, credit

cards, any chip cards and adhesive labels (e.qg.

=

cr product protection;. Such security and/ox
value documents typilically comprise at least one
substrate, a printing layer and optionally =z
20 Transparent cover layer. Substrate, printing
layer and cover laver themselves may be composed
of & multitude of layers. A substrate 1is a car-
rier structure, onto which the printing lavyer
with information, images, patterns and the like
25 is applied. As materials for a substrate, all
conventional materials based on paper and/or
(crganic) polymer can be used. Such a security
and/or value document comprises within the total
multi-layer structure a structure according to
30 the invention. Reside the structure according to
the 1invention, at least one printing layer 18
provided, 1f applicable, several printing layers
are provided, which may be applied between the
two polymer layers, on an external surface of
35 the structure or on an additional layer con-

nected with the structure.
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Figure 2: process flow of making a multi-
laver structure with a semiconductor component,
10 Figure 3: process flow of making a multi-
laver structure with a veclume hologram, and
Figure 4: process flow o¢f making a multi-
laver structure with a display.
Example 1: making polycarbonate derivatives
15 to be wvsed according to the inventicn.
Example 1.1: making a first polycarbonate de-~
rivative.
205.7 g (0.90 mole) bisphenol A (2,2-bis-{4-
hydroxyphenyl)-prepane, 30.7 g (0.10 wmole) 1,1-
20 bis-{(4~-hydroxyphenyl)~3,3,5~-trimethyl cyclohex-
ane, 336.6¢6 g (6 mole) KOH and 2,700 g water are
dissolved in an inert gas atmosphere under stir-
ring. Then a sclution of 1.88 g phencl in 2,500
ml methylene chloride 1s added. Into the well
25 stirred solution, 198 g (2 mole} phosgene ax
introduced at pH 13 to 14 and 21 to 25 °C. Then
1 ml ethylpiperidine 1s added and stirred for
another 45 min. The bisphenclate~free aqgueous
phase 1s separated, after acidification with



20 in the fclLawi _nq, the invent _r,:- des.cr bed r, no -~ d etil refel- ce
0 non si_c; nbcd,ir"ens. There arec: _loc ra a differential scanning cato 5
rinmetry diagramat a |layer- conprising a porycar- bonoto d eriv a,t vs a 3ed
according cc the inven- t :. on, Figurei2: process flowof ma, ir::q a

mul ti- layer structure with a aein V.- () ii d UCor conponent, 10 Lioure
3: process’ flow C f making a nulti- |layer structure with a vol une

hol ogram and Figure 4. process flow of making a multi layer structure with
a display. Exanple 1. making pA-ycarb-onate derivatives 5 be used according
to the invention. Exanple 1.1: making a first polycarbonate de- rivative.
205.7 g (0.90 ROPEP Y §p¥r eddli A (253 5hi (42 nhydr BYPRENY I prichaned 30.7 g
(1'.10 nole) 1pzut20: bap- W(i-h. ydrrexyphenyl )= 3¢3, Sdshmethyt=6ycl ohex ane,
336.6 g (6 nole) KOH and 2,700 g water are dissolved in an inert gas

at nosphere under stir- ring. Then a solutic,n of 1..88 g phenol in 2,500 n
met hyl ene chl ori de Theaddedy clhmpothé ewetle r25 St i veedn ol Wi om il A96vy (2
nope) phosgenesane, i igfoduced, at \pH 13 to kdsand 21 to 25 C. The;; i
ethylpiperial ine is added and ~t.i.rred _o,. another 45 :ain. The

bl. sphenol ate-free aqueous phase is separated, after acidification with -
21 phosphoric acid, the orgar:.c phase is washed

4

5 Example 1.2: making a second polycarbonate de-

rivative.

In an analogous manner to Example 1.1, a
mixture of 181.4 g (0.79 mole) bisphenol A and
€3.7 g (0.21 molej 1,1-bis-(4-hydroxyphenyl)-

10 3,3,5-trimethyl cyclohexane was reacted to the

polycarbonate.

The poclycarbonate derivative has a relative

sclution viscosity of 1.263.

Example 1.3: making a third polycarbonate de-

15 rivative.

In an analogougs manner to Example 1, a mix-
ture of 149%9.0 g (0.65 mole) bisphencl A and
107.9 g (0.35 mole) 1,1-bis-{4-hydroxyphenyl)-
3,3,5-

20 polycarbonate.

trimethyl cyclohexane was reacted to the

The polycarbonate derivative had a relative

solution viscosity of 1.263.

Example 1.4: making a fourth polycarbonate de-

rivative,



neutrally ,,lith water anti freed fromsolvent. The pol ycarbenate derivative
had rel ative sclugion viscosity of 1.25':. 5 r;x:arr.o;rre 1.2: makinu: a
second poi-ycarbor.ate de- rivative. Ir: an anal ogous manner to Exanple 1.1,
a mxture of 181.4 g (0.70 nole) hisphenol A and 63.7 g (0.21 nole)

1, 1-bis-(4;-hy(lroxyphenyl)- i1 10 3, 3,5-trinethyl cycl onexane was reacted
to the polycarbonate. fhe polycarbcphate darivvative has a relative " -
solution viscosity of 1.263. Exanple 1.3; meking a third polycarbonate d IS
r.vav ive In an anal ogous manner to Exanple 1, a m x- ture of 149.0 g (0.65
nol e) bisphenol A anti 107.9 g (0.'35 nole) 1, 1-bis-((4-hydrox.yphenyl)-
3,3,5-":rinethyl cycl ohexane was reacted to the 20 polycarbonate. The

po. | vcarbonate derivative had a relative solution viscosity of 1,263.
Exanpl e 1.4: makihgia floueite pdl yearbomate des rof vatdi’ve 20 A8 in
Exanple 1, foMe.)X; pUrss 16£,205. o7 {3¢9030n0l e); birspher: ¢l,1 Ajanal 13u.7 g
(0.10 nole) .1 1- bi51(4-hydrq,;yphegy ) 53,3h5;3;rantIL y cyclonex - ar, e
was reacte 116 W DY Lchr BERAL | &7 5 Bk, nprE At BY ek FHG R F 1T h

pol ycar bonat eedera s vatbhcte® roAstia Exdnpterboree e xture of 181.4 g (0.-19

5 Example 1.5: making a fifth polycarbonate da-

rivative.

As in Example 1, a mixture of 181.4 ¢ (0.79

y

mole] bisphenol A and 63.7 g (0.21 mole) 1,1-

bis~-{d4-hydroxyphenyl)-3,3,5-trimethyl cyclohex-

10 ane was reacted to the polycarbonate.

Example 2: making a liguid preparation used

according to the inventilon.

As a preparation to be applied by printing
techniques, for 1instance by means of silk~-screen

15 printing, the following =solution 1s prepared:
17.5 weight parts of the polyvcarbonate from
Example 1.3 and B2.5 weight parts of the

following solvent mixture comprising:

Mesitylene 2.4
20 l-methoxy~-2-propanoclacetate 34.95
1,2,4—trimethylbenzeneﬁ 10.75
Ethyl-3~-ethoxypropionate 33.35
Cumol 0.1065

Solvent naphtha 18.45



no. 1e) bi sphenol A and 63.7 g (0.21 nole) 1 bi.s-(4-hydroxypheny
1)-3,3,5-triin ethyl cycl,ohex 0 ane was reacted to the pol ycarbonate.
Exanple 2: making a |iquid preparation used according to the invention. As
a preparation to be applied by printing techniques, for instance by neans
of silk-screen 15 printing, the follow ng solution is prepared: 17.5 weight
parts of the polycarbonate from Exanple,41.3 and 82.5 weight parts of the
foll owi ng solvent mxture conprising: Mesitylene 2.4 20
1- met hoxy- 2- propanol acetate 34.95 1, 2,4-trinethyl benzene 10. 75
Et hyl - 3- et hoxypr opi onate 33. 35 Cumpl 0 . 105 Sol vent naphtha 18.45 3 A
colorless, highs y r ous soiutiol with a S0 i Lit 50ClL viscosity :; 1 oil.
Tpac 3l: w a5 Jb-. taincd. E.anmp |.e 3: 'ICeasuz |log the (('. a.S. _
tenperature of 5 a‘’coaP N.igCoRprilsiilsi AL SpeSICTnottate Veriva ti. -
‘.roe’'. Sxam plel8: {Tin soliutds onter ¢hespal wesa Yab am ad.W?G eg-i vary
of 1 xanple 1.3 in_ rnlxtLlrre o~ soL ent. _of 1..xam p.le 2 was' nmade, the
s: hare cf the p 1ycarbonate toder i rat_.ive bein, 10 wt % and the share
of the ixture of solven 6 being 90 -. The obtained a o 1 ut i 0o n was
printeci by neans of silk- screen print: _ing :on a glass plate, :such' that
dry layer thicknesses of 5 pm' -.su . ted. Tihe )

Example 3: measuring the glass temperature of

5

Qs

coating comprising a polycarbonate derivative

h
-

rom bxample 3.

A solution of the polycarbonate derivative

of Example 1.2 in a mixture of solver of Exam-

S~
rt
=

ple 2 was made, the share of the polycarbonate
10 derivative beilng 10 wt % and the share of the

mixture of solvents being 90 %.

The obtalined sclution was printed by means

+h
i

o) silk-screen printing on a glass plate, such

that dry layver thicknesses of 5 pm resulted. The

15 coating was dried for 1 hcour at 100 °C in the

ary box. Then the dried film was removed from

the glass plate and investigated by meansg of
differential scanning calorimetry {(DSC).

After drying, a softening temperature of Ty

20 = 112 “C 1s detected after the first heating-up

step. Only after the cooling-off and second

heating~-up steps, the expected transitions at Ty

= 135 "C resp. are ohserved. The DSC (differen-

tial scanning calorimetry) diagram 1s shown 1n

23 Figure 1. The low Ty, value at the first heating-

up step permits a comparably low temperature

during the lamination.

Example 4: making structures according toe the

invention.



: \
15 coating was dried f.or 1 hour aL 100 in the <c¢ v box. Then the dried film
was renoved frcu. the glass plate and invest-gated by ne- ans c f
different.fal scanning calorinmetry (CSC). .1fter drying, a softening
tenmperarii re of T, 20 112 C detected after the f_r sl heating-up step.
Only after the cooling - off a r:_i second heating - u-j p steps, the
expeot..ec trap s iticns at -'c - ID5 "Creso. are obser',;el. The DSC
di f f er en- tia_1l scanning caloriin etr% diagramis shown in 25 Fig ure 7.
The low TQ value a= the first heat_ng - up s tep pernits a conparably tow
t _enperatore rioting thte |am nation. Exanple 4: tucking structuures
accordingtothe i nvenr 10n 2 4 polycarbonate film1 Mkrofol G 6-2
(th.ck ness approx. 100 ;,nl covered with eLe;rents at Tlsl.)ol der v'1l1
rCe Yalli p p e ai |p&1vL\éerra<Pﬁ tr% (4:g4re 2nwme: 1( erérleﬁtstthh‘%}5 C ranp,
ider an’. enna 2 “)ave rhicn . aDp CX. P|’> he Al '8 ri
contact r' ~g¥3° (2P the 1Y Q‘ dﬁ’gpoir é”e’""%ﬁT“’e]nn‘é f“%ainsét Si ¢onduct or
Corn- ponen.d I edsppmddickastealdled fl exzak - pr(mcn cobpald ingd he ele;
tronlC . __ansoonder ;g .uncti o 1Q i ,8 ar [ ante‘, end. 1l ~re 2 a) Now,
{*. )'ie s ace o the pmycap) QR ate filmz1’ prow ded” Wth the menti oned
conporient s 2‘%“r§’“@r%wdecf“b‘&/"%ans gil khagereen printengsweh a1 ayer 4
from the conposi (\*' hon agcor diy ngtﬁ@ @xaﬁnq Pla®n 2aCRi guie; 26) Sitk 15
screen prl nt q S ice, Then dr is made under_ air atnosphere at

100 fc:r LA%[VBH " tkAdss bf apf:)rox 828 R BF e Ar iS¢y~

ponhnt 3, & 15 pum thick so-called flex chip con-
trcliing the electronic transponder functions,
10 is arranged (Figure 2a). HNow, the side of the
polycarbonate film 1 provided with the mentioned
components 2, 3 1is provided by means of silk
screen printing with a layer 4 from the composi-

tion according to Example 2 (Figure 2b). 8Silk

n

screen printing is made twice. Then drying is
made under air atmosphere at 100 °C for 60 min.
A layer thickness of approx. 3.3 uym of the dried
polycarbonate derivate (Figure 2b) results. The
side of the polycarbonate film 1 with the compo-
20 nents 2, 3 and the polycarbonate derivative
layer 4 is covered with another polycarbonate
film 5 Makrofol® 6-2 (thickness approx. 100 um),
and the thus resulting structure is laminated
with, if applicable, further stacked polymer
25 layers 1n a conventlonal industrial laminating
press undex the action of usual pressures
(approx. 5 bars) and at about 160 °C to 200 °C

and more (Figure 2cC).

Comparative experiments were made 1in a cor-
30 responding manner, however without the lavyer

from the polycarbonate derivative 4.

Whereas the vield of operable components in
the process according to the invention was

approx. 75 %, the methecd without the polycarbon-



pol ycarbor:ate dc~rivate (Figure 2h) :alts. T.",e side of the no
_}rcarbonate film1l with the colihpc 20 rents 2, 3 and the pol ycarbor,at e
derivative layer 4 is covered with another polycarbonate filmb5
Makrof ol o,, 6-2 (thickness approx. 100 burn), and the thus resulting
structure is lamnated wth, if applicabie, further stacked pol yner 25

| ayers in a conventional industrial |amnating press under the action of
usua pressures (approx. 5 bars) and at about 160 to 200 C and nore (Figure
2c). Conparative experinents were made in a cot- 30 respondi ng manner,
however w thout the |ayer fromthe polycarbonate derivative 4. \Wereas the
yi el d of operable conponents in the process according t0 the invention was
approx. 75 , tHhéSmethod Waithoat the pekycarboa Y5! < atle el & oL nar- i ve
resulted in e: s yield of ap}pox. 5 on-y. opt i cal ins stie.t_on O
the st ,cture di dnot showany r ecognt 7xo0alJ'ha.el.1lm.t in
t'.e tecions, where the two | i__.arbonat tilw1l, 5 were d,r act - y, or
only Cv t-h= rayer #Anfropit tdhel cohcasY boptldtee: def abieves,tormectre w . h
arch er.. T e steuchite bos arLobloc k;mothers exanplg,tor a cogponent
to be NM- O n ted is a volune hologram 6, which may fo n - star.ce h eve a
thi ckness cf 1EPM°PFocessFR§ taRe.t'p? ade i hc an “ahat boust nf'Sank. er to

t' oe nove vari.antsg and d€ferenceri -snmdes o thigurnes, 3a -4 Sg.r oA Structure
is obtained, the.lamnar.ed boi ,

S Sy PR
connectedd Wt eacn

m

P A
derivativ

other. The structure 1s a menolithic block.

Ancother example for & component to be lami-

0 nated is a volume hologram 6, which may for in-
stance have a thickness of 10 um. Processing

takes place in an analogous manner to the above
variant, and reference 1s made to Figures Za -
3c. A structure 1s obtained, the laminated holo~

q

gram & of which meets all regulrements with re-

82

gard to image gqualityv including the color

Ancther example for other components to be
laminated may be displays 7 or other electronic
components mentioned in the general part of the

20 description. If such a component 7 has a layer
thickness of more than 30 um, 1t may be recom-
mendable that the component 1s not placed on the
polycarbonate film 1, but into a depression 8 of
the polycarbonate film 1. Then the coating with

25 the polycarbonate derivative 1s made suitably
such that in the depression 8 with the inserted
component 7, there are not left any hollow
spaces, but a complete filling-up 1s achieved
with the polycarbonate derivative. The respec-

30 tive process flow 1s shown in Figures 4da - 4cC.



Is 1'raam.: .. which neets all requirenents with re - gard I- C ) inmago
quality includ_ng the colors. itnother exanple for ether conponents to bee
| am nated may he displays | or other electronic conponents nmentioned in the
general part of the 20 description. If such a conponent_ has a |ayer

t hi ckness of note than 30 _im it may be\gecon} mendabl e that the conponent
is not placed on the poiycarbonate filni1, but into a depression 8 of the
pol ynarbonate filml. Then the coating with 2 thhe poiyca_ boriate derivative
is made suitably such that in the depression 8 with the inserted conponent
7, there are not left any hollow spacebut a conplete Lilting-up is achieved
w th the pclyca rbonate dertaraf -ve T r_e respec 30 ti"e process flowis

shown Figures 4a - 4c. Pa'.: i,t Ciairr P, ;nc h.oc; f r makn:i sCro_ nre w
a-. 1o, ong,.rst pelyr Q\Far 1 apes’ (1' end seconc; ynor .ayc- r i 5
; each nade fromapc _, . ljon 5 ate p'o yne' _ based on ti sp le ;o0].

P., between the polyner _ayers (1., 5) a cc conponent (2, 3, 6, 7) being
rranoed, conprising the o..lowl |g steps: a) toe conponent is arranged ) n
the first po lamer. Iayeé 1) nr.p l.aced in a depreSS|on ﬁf abe flrst
pol ymer Layer b) the fir tﬁﬁ“1vn?eﬁ“ra9é- (TJ‘”lg‘cobfed oh “{hé side, on
whi ch or in whithathe conponemt*(Zp“13wn£; MNaysrarfranged)data | eastoridr t he
region of the conpopent Q%Lﬁ (b 1 with gat”cu|@Lnep%JB ratiQn, _
conprising a sd1vent or a i Xture ‘of sol - vi and a pc, C arh?,,nate Teri
alive based on &= polymer based on “bisphenol A etween the

; N
i

poiymer layers {1, &) a component (7, 3, 6, 7;

being arranged, comprising the following steps:

a) the compecnent 1s arranged on the filrst

polymer layer (1) or placed 1in a depression (8)

1o of the first polymer layer ({1},
by the first polymer lavyver (1) 1s coated on
J Y

the side, on which or in which the component (2,
2, 6, 7) is arranged, at least 1in the region of
the component (2, 3, 6, 7)) with a liguid prepa-
13 ration comprising a solvent or a mixture of sol-
vents and a polycarbonate derivative bassd on a
geminally disubstituted dihydroxydiphenyl cyvclo-

alkane,

¢} optionally a drylng step 1s made after
20 step b)),

d) after step Db) or step <¢), the second
polymer layer (2 1is placed on the first polymer

2

layer (1}, covering the component (2, 3, 6, 7)),

ol

e} the first polymer laver (1} and the sec-
25 ond polvmer layer (5) are laminated with each
other under pressure, at a temperature from 120

“C to 220 °C and for a defined time

2. The method according ro claim 1,

wherein the component {2, 3, ©, 7y is an elec-



gemnally d sohstitated dihydroxgdipi)enyl cynic- a_ 1, _ane, optionally a
drying step is nmade after: 20 step h d) after step L) or step c) t_he
second r_>olymer layer (2) is placed on the first polyner |layer (11,
covering the conponent (22, 3, 6, 7), a) the first polyner layer"” (1) and
the sec- 25 o:d pc..1lyin er layer (5) _are lamnated with each other. under
pressure, at a tenperature from 120 %¢to 2211 and for a defined tine. 2. fhe
meahi od ancoralng to claiml1l, wherein the comoone. n.t i2, 6, ie an elec
27 tron;.c conponent (2, 3, 7) or a volunme hologram 61. 3. The nethod
according to claiml1 or 2, wherein the polvcarbe n a to derivative has an
av- S e rage rnol ecul a.r weight (m - an weight j of at lea.st_ 0, 000,
preferabl bt fmom 206n{d O0eth@ 37120),3 000, 4, The pethode ageordipgmt o one of
clains | to_3, wherein the polycarbonate derivative com pr.ises f

unctional carbonate structure units of 10 fornmu.la iii, RRc¢c -~0O0-¢c-- p 2
IS5 R(X) mMmRn R-R(l) wherein

3. The method according toe claim 1 or 2,
wherein the polycarbonate derivative has an av-
5 erage molecular welght (mean weight) of at least

10,000, preferably from 20,000 to 300,000.

4. The method according to cne of claims 1
to 3, wherein the polycarbonate derivative com-
prises functional <carbonate structure wunits of

10 formula (1),

—
R' 1
*~“~O-<iij>h—0 C—C-g—+
) I
2
R’ R
15 L (X) Z _Jn
¢ Mg
R R
(1)
wherein
R* and R? are independently from each other
20 hydrogen, halogen, preferably c¢hlorine or bro-

mine, C;-Cg alkyl, Cs-Cg cycloalkyl, Cg-Cip aryl,
preferably phenyl, and C;-Cy; aralkyl, preferably

phenyl~C;~Cy alkyl, in particular bhenzyl,

m is an integer from 4 to 7, preferably 4 oz

25 5,




Pt and R2 are independently fromeach other 20 hydrogen, hal ogen,
preferably chlorine or bro- mne, C-C8 alkyl, C6-C6 cycloalkyl, CE-CO
aryl, preferably phenyl., and C7-C 7 aral kyl, preferably phe;'iyi-g-C4
al kyl, in particular henzyl, mis an integer from4 to 7, preferably 4 or
25 7, F 28 R and R4 can be incividuallv selected for each X, and

i ndependently represent hydrogen or C;.28 -C6 a- ?, X is carbon and 5 nis
an integer greater than 20, tr the proviso that at 'east at one atom X R
and R are both alkyl 5. The nmethod according tc claim4, wherein at 1 to 2
atons X, in particular at only 10 one atomand R4 are both alkyl., 6. The
met hod according to claim4 or 5  wherein Rand R are nethyl. 7. The nethod
according to o_ne of? Clﬁ s 44 to b, bv@erq dnl{,glguga oM, LA U}e &l pha
position 15 to the di phenyl-subs'i.tuted C atom ng are no

di al kyl - substi At €. ¥s. TRE netFGP wedsrding tf@‘bnés'@fmclélmﬂsﬁllﬂeﬂooﬁ
wherein the X atons, if) ke beta position to C are disubstituted with

al kyl . 20 9. The net hod according to one of clains 4 to 8, whereininis 4
or 5. 7 291 _ X is carbon and

3 n is an integer greatery than 20,

3

with the previso that at least at one atom
. 3 - o ;
X, R” and R are both alkyl.

5, The method according to claim 4,
wherein at 1 to 2 atoms X, 1n particular at only

o

10 one atom X, R and R are both alkyl.

6, The wmethod according to claim 4 or 5,

: 3 4
wherein R™ and R are methyl.

7. The method according to one of claims 4
to 6, wherein the X atoms 1n the alpha position
15 to the diphenyl-substituted C atom (Cl) are not

dialkyl-substituted.

8. The method according to one of claims 4
to 7, wherein the X atoms 1in the heta position

to Cl are disubstituted with alkyl.

20 9. The method according to one of claims 4

te B, wherein m is 4 or 5.



7 | nmethod accoj n,; t..c oneof 1 .. _ns 4 to he'd. nthe pc,-vc a b;J1
at-ei ei :. .1vv'ss 'basedcr_ J-_cane- i, -diyi 5 drnhenoi-~
il".e~h 1. yi , lal-le. d, | - di pheno, nr , 4, 4--t rinmethy7.
cvciopentane-1, 1l-dial) dipheno_ . 0 11. The nmethod according to one of
claims 1 tc 30, wherein thee polycarh _opate tier ...,:rive coal- pri.ses a
copolyner in partic-2.lar consist _ng ;,f nononmer units M based on
bi sphenol F., and rnono-- nmer units M2 based on the g'sminatty di"aulLs’
ISt lute di hyo r ox vdi phen yl c_%: ".ai kai;e, pL Taoiy 4, 4 ' - ( 3
, 3, n-tri . methyi=«<yl-,n"Yane--1,1-dyi ?di-
phenol, where i n the nolar r a t =0 MI pre ferabbly is greater than C 3,
in particular greater‘tihane Qigt fé%ilﬂstQﬁCelﬁﬁeaﬁér “BRar 0. 51320312 The
met hod accordi nget 05¢l aivieir d Oni 1s h eWhgreiyt:- 4 g otrei the petat june i NeStep e; is
in tine range fron1120 to 220 0OC . the nmet od according to one o: clans 1
to 12, wherein rSohe fiYst po carl:c;nat: aye:r (l; 25 and tin second
pclycarbcnate Iayer g5 have a _gl ass tenperature Tg o;: nmore_than: 145 "g
- 30 . The metho .'cco: ding to°ond dfFeE Y, ' nE YT 1¢0® 3”"he}e|nttw““ t hi ck
le s of ts ,t fdip@G8&8maty - ¢ 2 bonat_el lay tor (7) and 7f the second pu
ycar- bonate ]Ja] per 5 1 Siue -1 _ .1 or. di ffet- enri n

4 (2,3-dimethyl cvclohezane~1,1-diyl; di-

Y
t

phernol, or

4,4"'-(2,4,4~-trimethyl cyclopentane-1,1i-diyl)
diphenol.

10 11, The method according to one cof claims 1
te 10, wherein the polycarbonate derivative com-

prises a copolymer in particular consisting of

monomer units M1 based on bisphenol A, and mono-

mer units M2 based on the geminally disubsti-
15 tuted dihydroxydiphenyl cycloalkane, preferably
4,4'-{(3,3,5~trimethyl cyclohexane~1,1-diyl) di-
phencl, wherein the molar ratio MZ/M1l preferably
1s greater than 0.3, in particular greats than
0.4, for instance greater than 0.5,
20 12, The method according to claim 1 to 11,

wherein the temperature Iin step e} 1s 1n the

range from 120 °C to 220 °C.

13, The method according tc one of claims 1
to 12, wherein the first polvcarbonate layer (1)
25 and the second polycerbonate laver (5) have 3

glass temperature Tg of more than 145 °C.



h_ ~rage fromto 000 :r, in par- icullar from20 - ., 2 00 (gym :.5. The
met hod accordino to one of a nos 14, wherein the thickl s, measured in.
direc_ _ons orthogonal 1o e main face cf a polyca -r.bon D a te lay -er
(1, 3),. of the conponent is inth rance from0.1 to 50 gm in particular
from30 om 16. The structure obtainablesywith a nmethod according to one of
clainms 1 to 15. 15 17, . A structure conprising at |east one firsr

pol ycarnonat e layeer (i), a second p-ol yosr- bonate |layer (5), and a
‘conponent. (2, 3, 6, 7) arranged between th.e first Po |yca r.bonate | ayer
1 and the second pol ycar. bonate Mayer (5 and 20 an in - ernediate | ayer
(4) connecting the tir.st pro _lycarnonate |ayer (1) with the second
polycar- h.,cna' e Id@er tB8F dﬁﬁthWprrSrﬁg ‘g pol Fearbohate® @érilvdtive
based on a genltﬂaL“ ,db$Mh§iﬁmZI&$@dt}Qﬂ thgqx y@Ipheﬂpl pyeloabkgpe
wherein the poly § carbon ayers (1 , ? e rred= ate
layer (1) are firmy bo 8ed Vntﬁ eac? thér 8." ?ﬁe‘ﬁﬁeodf aPfrethigd -
according to onbUQﬁiftldJﬂB@t t 0515 for neEkinng @z Securityiddd/worntvalue

docunent, s wher ei B si-qultaneoushy 4yitel . begh _ fe rejor after the
production. of the structure, 't - first pofycarl ,nate a yer i1) and/ rr
the second p< 11°7c 4t btP, At & F8yer t re direct iv our indirectly
connected with at | east rune addl- 5 onel ;.ayrr, for instance a oxirti.ng
7.ayer. 19. The security and/or val ue docunent ob-

i

15, The method according to one of claims 1
to 14, wherein the thickness, measured in direc-

tiens orthogonal to a main face of a polycarbon-

-

10 ate layer (1, 5), of the c¢component 1is in the
range from 0.1 to 50 um, in particular from 1 to
30 pm. ‘

16. The structure obtainable with a method

1

n

accerding to one of claims 1 to

15 17. A structu comprising at least one
first Dolycarbonate layer {(1j, & second polycar-
bonate layer (5), and a component (2, 3, 6, 7]
arranged Dbetween the first polycarbonate layer
(1Y and the second polycarbonate layer (5) and

20 an intermediate layer (4) connecting the first
polycarbonate layer (1) with the second polycar-
bonate layer (D) and comprising a polycarbonate
derivative based on a geminally disubstituted
dihydrozydiphenyl cycloalkane, wherein the poly-~-

carbonate lavers {1, 59 and the intermediate

)
A

layer (4} are firmly bonded with each other.

18. The wuwge of a method according to one of
claims 1 to 15 for making a security and/or

value document, wherein simultaneocusly with, be-



tamabl e according to cla.-i[n L3 20. The secuarit_, anad/or val ue docunent
corn- wising a structure according to claiml1;S or 17 10 eind at |east one

printing 'ayes.

fore or after the production of the structure,
the first polyvcarbonate layer (1) and/cr the
second polycarbonate layer (5) are directiy or

indirectly connected with at least one addi-

5 tional layer, for instance a printing laver.
19. The security and/or value document ob-

*»l

tainable according teo claim 18,

20. The security and/or value document com-
prising a structure according to clalm 16 or 17

10 and at least one printing layer.





