Met hod for making a poly carbonate nmulti-layer structure Field of the
invention. The invention reistes to a nethod for making a structure wth at
| east one first polyner |ayer and a second pol yner |ayer each made from a
pol ycar bonat e pol yner base on bi sphenol A, between the polyner |ayers
aconponent being ar- ranged, conprising he follow ng steps: the com ponent
is arranged on the first polynmer |ayer or placed in a depression of the
first polyner |ayer, then the second ployner layer is placed on the first
pol ymer | ayer, covering the conpo nent, and the first polynmer |ayer and the
second polymer layer are lam nted with each other un- der pressure, at an

i ncreased tenperature and for a deined tine. The invention further re-

| ates to a structure obtainable in this way, to the use of the nethod for
maki ng a security and/or value docunent, and to a security and/or val ue
docunent to be thus nade. Background of the invention and prior art. Wen
integrating elecfronic conponent s, in partlculer |nterqrat%d senm conduct ors
(1cs), but also Chlp “nodul es dlsplays batteries; COI|S capaCrtbrs
contract points etc. in polycarbonate (PG tbased docunents, there is, for

i nstance for thin sem conductor structures, a problemof pre- mature
destruction or reduced of life tinme of

Field of the invention.

The invention relates o ¢ 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,
bhetween the polymer lavers a component belng ar-
ranged, comprisi the following steps: the com-

=

ponent 1s arranged on the first polymer layer or

15 placed 1n a depression of the first polymer
layer, then the second polymer laver 1is placed
on the first polymer layer, covering the compo-
nent, and the first polymer laver and the second

polymer laver are laminated with each other un-

\

20 der pressure, at an increased temperature and

QJ

for a defined time. The invention further re-
lates to a structure obtainable 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 to be thus made.

Background of the invention and prior art.

When integrating electronlic compaonents, 1in

particular integrated semiconductors (IC's), but

alse chip modules, displays, batterles, coils,
30 capacitors, contact points etc. in polycarbonate

(PCY based documents, there is, for instance for

thin semiconductor structures, a problem of pre-
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_the conponents during the | am nation by thernal
stress. In prior art nmethods of the above kind,
ducing PC smart cards by |am nation of individ-
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Sim | ar considerations apply to conponents hav- ing diffractive structures,
e.g. volune holo- 3 gans. the ho ogramalL, ectly arninate wth fortl, er
PC films t ' c=ro card, t] 1 will h ,pet. a l.dor certainc; c insr.
n....a3 mel 1.51 ble ar.id ne ,oraole J r s ses or the ul eset:tal C 1c |1
t vof the hograrn inpr I-_i calar Of L;?Fc" _o, a and the 3 7 Fn
e.n 1 ona os _ v<lu:ne hc, lo, nrans based.-on FC,c) ot:n! y 7. ers nave a

Si f t eni nJ point g , tenp Prat, 1, reCL ~leay }'below! 50 I f
Cl: _ing ttl12 1.a;111. at |. all 10 t. he uCfilns being 5til 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 elements appear tois

di spi aCedi _n thei W, the, Dstance, gree -

15 me_. LS mn?l Bicoo e ye %ﬂg “” éi‘hre eirend T et CUF
particular fo v iouns the ¢ 0 9g. éﬁs Fth@’ 3idi nensironal cappéar 4Ance kSldl early
reduced and tn“‘JM@Iognaﬁ§rserr” -t o be;rather: flat. and,2-di -, i B;ensi onai
and washed- out . Tpese etfects too 20 a. re ID asc,d on theéproblenl t hat
either the "harfd" “i%° bla@éd on’BrittT e Surfakes arfdPEausest s 0"

chani cal ss tressAQrud@-foﬁr s heof herl bpdies, am t am € ade ofir omf ache

phot cpol ynmer, thus,these  conr,poner ii. t,. s, beaang ipgpaired in t}aeir f
unction. 25 Frgn1tﬁ£ dogﬁﬁenpgsb 06 806%9 ?l?e“'blycggrbéﬁgﬂgfes Based on a
gevi ina |y ai ¥°busetikuted o hy- M¥BSyH|pﬁenyPtd*yévéarkane are’ pert se
known. In th|$ﬂpfm&flam,a rtﬂmsuchupolygarbOﬂateg A erysed as bendrng
agents of silk - s reen erntlng |rK$

anngfgn

clea If during tne 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



| i |
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°.?7 : -.Inlc:a
;bl f". of he in .Ven tron o pro ide a nethod for anp IA a*._~ng
t enperature andt Sure-sensl:3Ve oontonert be T. Well JO pol. ner r !'ero of
a pca.iycar bonate, 5 wl e rein darages or Imirnments o, - the conobonent
are reduced or r re' dented, but nevertheless very hugh L'tecrity and
durabiliry of the pr ¢ - duced s truc::ture being secured. BP :cof tr;r-
cv. >nti ;nana pr "er.: ed e;nJo ori- 10 nments. For achieving ;n a
techni cal object, the in- vention teaches a nethod for making a structure.
with at !vast ope fjrst polyner layer and a se- QHQQEOLYUPV,LGYﬁV4 eact |
made from a pol yéarbon 5% até Yoot yner® ba§&d ‘on” Br . soherdl" t©F, ‘BEt ween t he
pol ymer | ayerseatcaonmponent cheingd ar ranged, hgorrierprisnagdhéenfold ow ng

steps: a) thg, component iénd?%Qan%%qeQPuEQQwJ%ﬁéﬁtQQJJ”ﬁfok%Xﬁﬁmz@r pl aced
in a depression of the First polymer layer, b) the 20 first polymer |ayer

is coated & tHeesi de¥ “onP ovhithr orl ¢ Hewhi chtt_hé cBfporfeht °Ps %rt anged,  at
| easts in thedegian of nhe: component W theatld go fui €h pr epakati-an, conpri si ng
a solvent or_a mx- ture of solvents and a poiycar bo_,_nate_de‘_\rciws\;/at:_i‘ ve 25

based on a“deni nal ‘i Ui stbst PEE Ut 2L I di BYdFoxdi-= > -etes

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.



phen~yl cycl oal kane, c} optionally a drying step is nmade after step b), d)
after step b) or step ¢ ) , the second polyner |layer is placed on the

first polyner lay7er, Covering the conponen:, e) 30 the first polynmer |ayer
and the second polyner layer are |amnated with each ot her under pres-
sure, at a tenperature fror,! 120 "'C to:;200 or 220 C and for a defined
time. The invention based on the finding that PC IvcaAD onata deniv ..ve,
.sed c¢.C ci, _ngrc. the. a, 'L n noon wi become wino -eaov et temerlt
.cures he. sin ften qp'i.1" off 5 Fccar bin=trr , TI a' _ er .s
forf].nsa.oolLf ~-"v-_ri er ' p-1"'"acarlnonat based
hi _si honel A "T J 150 C and at Ln, mane tine are highly cOipatl t;

| e W tih pclyra- IbEFate”ﬁf’ ‘er La® LS FoF & AP Frs, téuchfaédﬁ'¥tr“&ﬁ§l6 ace

dakrotoc) Li.|DPS.1YezkBorats derowang veehavseor atrceady ay l.owerhtenpera-
urr s than the.standard Ianlnatlogcte) xaL?res,Ae\J lead t:o. tpat the

1 o 7,l ead
conponents aye “stresseéd 0o 'a 1 ower degree at the 1:-"e--jinn-rig" 'of “the
-lrr=n - 0. 1. 6F"whenta presSureois @l ¢ eady: applded! ebuth g 15 ctiher of
nlult i-kaver @trlu\ctyrf% ntrpq he Imam dated d senet yet H.hea)t[ed up 1o they
| ami nation terrrperature %h conpattbl 7|t gmn by that the | ayer
provi ded accordi'ng cc’ tHe/tﬁbeﬁt cwin. %t a poly PB&YHt & derived e

conbines with edyerpr.. 1t Tar ‘20 hemar e.naiee|aksnefthhesfawrtshto fig.r:ma
mono- | thlc strygtu;eb WUl ayec boundary between the  materja~.s cannot
pticc al _1 he detected anynDre af t er he_ anlnatlon “fhe I ami nati on

protecting thuicdﬁbonehﬁe“lﬁbcohﬂecflbﬂ e thekkicdh £omt25 hat i Bile . t
may al saobe based;e wr thautn heimngn ahound ko ra& specidi c itheory,t oapthat-
surprisingly

tures than the standard 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-



| : |
in the polycar.bonal e derivative, a change of phase may occur after a
firs_ heating-up, during aaid change o: phase the glass tenperature T, 30
rising to valves, which are close to those of polycarbonar_e based on
bi sphencl _ A As a result, the polycarbonate deri.vatives wused according to
the__nvention permit the ccm hinatioh or |amna eo.n under inclusion of
pres 35 5u e and tenperatu,- e - sensitive conponents, the. p~t.cs cerlD
onate deri.v at_:e apar_ fromtha “éhav - a 1. ng, a fte _x posure to
tenperature (e . g . c)ur iii g alan nation) like a "put-e" po -yam
arbonate based on bisphenoi A Fn that ,..want ;e of he in. ent_ion is that.
5the liquid pr.ep_r,ations used according to thc, invention, in pat L!..
1,lar sdiut-1lo,ns , can be ap pi.ieci ny printing techniques and can there
rore :he enpgaced: fo.r fhe, convent, Apak,Jurinting meth-, ods (e g, screen,
gravure, letterpress and fiat 10 printing, bu - also ink jet pr,in-ingl
vli.ch the Fesplct2tyPé’ 1 oW “SatdraP  TayeP At TCRAESER 2 THISSYwill | ead,
conmpar ed t axadhesivecfibinss to be ap- p ied on the surface, to substanti al
savings of material. Cmm arcia:lLy avail abl e adhesion svs 15 terns ie.g.
h sed on epcxides can t.heoretic Jy also be printed, would however change
col or dur- ing l’dm haeiron2€x dosegthei £ adhesi vevprdperr ties.-The printing
met had al so: perm t §ua Positéenr =20; s8sol ued,q nan-dykb-isugface appkication,

and dif - fefleny,lqyer c:knesses Inis p'o§l.tioit-r eesol ved
inhveniTLiIon, in par trocular s5oLuTIONS, oan e ap-

plied by printing vechniques and can therefars

be employved for the conventional printing meth-~
ods f{(e.g. screen, gravure, letterpress and flat
10 printing, but also ink Jjet printing) with the

respective (low) laterazl 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-
15 tems (e.g. hased on epoxrides); can theoretically
alsce be printed, would however change color dur-
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, dispensed,

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



manner. In addition to printing,
- kni fe-coated, dispensed, 25 spra
~arbitrary oonpor.er,ts can be us
according tc the invention wll
particul ar on conponents, which a
sensitive, such as electronic co

the liquid prepara- tions also can he
yed, cast or spread. In principle,

ed , :r t:he invention. Tha advant ages
however have a favorable effect in

re 30-nmechanically and/or thermally
mmonent _s or (vol une) hol ograns.

El ectroni ¢ conponents are icr instance inte- grated circuits, thick fllm
c ircuits, circuits com;r a several dl. cret a. t ve andra:.. Coin
JI'lel:t s, s c Isors CHID liod La l,.Pa oil sr'l ; ttllr]. CO. L:.~ ¢
~oac1 t 5, , to n.rs and r, n1 ? others. 5 ftc specit _c .
_u:Fpre at‘“r“f'”“{mbrr SegTec: e§] T attepte gt Wi Attt E 1. Tn L
a go from romrpareb€sl. 0 harmMSr sibn naitp. L(Juuan=1n thesﬁangﬁg,fr r-.
3 bars to 7 bars_ The ... “tperatcre_rn. ~t.ep.i , ferably t. the r a r'
, gafroml140 " Cto 1bO it rn u~arri..alar in Lhe range f m156 U e

time of the > Hp'e) MaySHe in Lh
particular from 1 0t': O m P
IS tem perature in Ehe rang ron
60 0 c tO 120 OC, pre-fr° abH/f r'o
inin,
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[ l
(before or after drying) is for instance in the range from0.1 ymto 50 pm

preferably froml pm to -;.0 um in p:articllar from2 utn to 5 nm The
used pol yner | ayers nmay have thicknesses 25 in the range from20 pin to 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
t hi ckness of the poly- ner layer. Typical ibsolute values of the de- 30

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 wlUght item Weight, of -at ast. 0, on O ;)ref orablfrom 20 '100
to 3?20, flr,i) 7Indet ail, tine polyc adonate derivative !"P.3? Can
L j. 1 1=L~" "i 031 1 Cd.| ]Cea::e SCr acot LI r AI".: t: S, f
iforIT. L'.la~7i r RR RRzZ (X) 2R mMRR T , ne eir_ R and are
dependent |y frohl ®achP6EHeTT hydrogen, Kalfoger, - préférabiy schF6- 11 S nine
or brom neriGgat:+ @2 atkyl £h- CBV@YQKQ&'KVI“ACG]GL<~%HL@btpr€f@Eab|y phenyl
and ar al Kyl referably ph 0Oy kyl , icu -.ar b en: zyl ;
inis m1|rn§?}8m4 H)%gﬁ S%%EI LC% J5 ﬁ ,Bataﬁbe

irctivl avafily SeJ 20 13€ct ed Ufor each X, and J- ndependently r epresent

3 In detail, the polycarvonate derivative may
Lain funcitional carbonate structure units of
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
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 particu-

lar benzyl; m is an integer from 4 to 7, pref-
erably 4 oxr 5; R® ana Rr? can pe 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 the proviso that

at least at one atom X, R3 and R’ are both al-

kyl.

Further, it 1s preferred, 1f at 1 to 2 atoms

|
Ly

. . , . o3 4

X, 1in particular at one atom X only, R and R
3 4 , \

both are alkyl. R and R may 1in particular be

methyl. The X atoms in the alpha position to the

diphenyl-substituted C atom (Cl}) cannot be dial-



hydrogen or. Cl1-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 _onms X, in particular at one
atomX only, F. 3 an d R4 both are alkyl. R3 and R may |n particul ar be
methyl. The X atons in the al pha position to the diphenyl-substituted C
aton1(CI) cannot be dial I<'f 3Ul~:,L Iduta. 1le X a orno in. the beta
pos.,].- . ; ]. ;t.1 . - . En | t.; C! can an lie (11 =una z 4i-
mnth f e any S no - f of . 1', 1aiD)mte chat ive- . Liie may n)a
.slance be f ormed 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:1 -dipit c~. L ~cerncr,a der i va L eve accc

rcing to the 10vAcentiontney=for Tnstahce.t dresdel fir amdi IHet 2 hod e of
for'mul a (Ial.agcprdjng 1t Q. ghe,gocupentj L) L A 32,5306. 65 .t he sCCpe Of dis
C _.os'..re o0.,. welch ,',mMQ N conplete contents 7-8 here isv in.c

| udedi in the 4 9pe o fTHISCPOSUTe of thisPdescy i ptitohnt © &5 9% ‘i phenol . ci
fc row!a |.a)tcott erz,yor mati . oh“m_xrd > heropcelo vearhonatest asnwmeohol s e v
er al dlphe- no .- s of i or,np2ul a 0%|r@1nw under :_-is rIrat? o n of
cc' poly-": arlconates can be uﬁed (thé Heanlng of - radlc_7s gaps end p. raon
eters s ame asl'to fornubdighengd R R, 4'-{3, S-dimethyl cyclchex-

ane-1,1~diyl) diphenol, or 4,4'-(2,4,4-trimethyl
cyclopentane—},4~d;y1;diph@ncl

4 e

L polycarbonate derivaltive according to the

10 invention mwmay for instance ke made from diphe-
nols of formula (Iad) according to the document

DE 38 32 396.6, the scope of disclosure of which

with 1its complete contents is hesreby included in

h

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).

20 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),



|

e HO-C-OH--RZ ") R7 R 25 furnhermore, 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 84ﬁxogg,th§hg9%HHunﬁnt§5C:§%' J&AWQZQJJO§EC%JQQ§ Qﬁ%ﬁﬁz @63 052, 2

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

1

hatic radicals or other cycloaliphatic radicals

|9
than those of formula (Taj) or hetercatoms as
b

ridge 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, 3 275 601, 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 0¢3 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-



25 211 956, the EE - A 1 561 518 and in the nonograph "H Sohnell,

Chem stry and Physics of Polycar - honates, Inter so ion cc Publishers, New
York 1964", which with its conplete Contents is nereby included 7.n the
scope of d sclo,sure o0 30 the present application. Preferred otheer
daphenol s are for instance: 4,64 d|hydroxyd|pheny 2,2-bis-'4-hydroxyphe-
nyl)-Propane , 2,4-1).is-(4- hydroxyphenﬁl) 2- ne ~hyl but ane, r bi.
ha b ., 9 hydr o x y p h e
8 3

(4- hvdro>ypheny|) cyoiohex- e, al ppha, a.p

nyl )-pdi . .-opr ,pylbet zenc, 2i b - me 1}i. i - - 1
-hydr oxyp h e-a",J) )-proopate, 2, 2bi . _3-cl '

or o-4-hydco, ypce-5by-ororpaneh ;' ; -cyrri~..
h1l , l-1inh VdeJWJEQHE e ny' - +TbﬁleJr4nﬁydL2,4ybrern75a—hbcWQ,ﬁﬁL k)
ne hi s . . (.3 3o 5.7 3 ﬁ_ hycr. xv {he nv .- suifone, h| S- X3, " 5)-1
cethyl - | -hyd f ‘oxy: p‘h m F) RbaTgt eth§ RAY e YRR SRt ) gPo (8t s g

iil _I-hi,,-4- DrhydCdlxypheUnyl) C¥CPCﬂL~EX&ﬁG“”ﬁ1pU18:@ﬁ@h&%wa»61°0 o
-itneQtivl 4 ]) g2y U3 xnk:yz p dllsqp;op | ben., e@IcL_QJth {42

5-alclil’ r J- 4--hy 1roxyp1 en 1)- pr. ar- e ad 2, é

_omcyd toxvph&Y ny'R3)<prdgane. . SPParticub af Iwa?éWerred dﬂphenﬁpscof
formula |In, aneifiormd fstkance: 2 2; bi-sri(4- hydr..oxypae- ny= L -propane,, -
2,2-his-(3,5-dinethy:i-4- droxy henyl) -propane,

2, 2-bis- (3, 5- di . chT%?o 4--%%‘“rrfo ‘Kyphenyl } bt opdre, 21 YIZ ¥V §RET (3,

*2.d brarrl o- 4Ry -~ 201 dpowynnenyf)fpﬁopanevand-11Jiihtsl(4hyldfoayphe--
nyl)-cycl chexapee ki | L 2pa dd £Yak, ., 2, 22 Di s1; (4-hy= - droxyphel.wyly); prepane.

preferr?g The?dahglypTervl -cvclohexane alpha,alpha-his-
V } ¥ Lex p alph rlpha-his
{(3,5-dimethyl-4-hydroxyphenyl) ~dlilisopropylben-
zene, 2,2-bis-(3,5- Qxb}L/fo—~~hvdrjyypnpn/'}~
propane and 2,2-bis-(3,5-dibromec~4-hydroxyphe-

nyll-propane.

15 Particularly preferred diphenols of formuls

(Ib) are for instance: 2,2-bls~-{d-hydroxyphe-

nyl)-propane, Z2,2-pis~(3,5-dimethyl-4-hydroxy-
phenyl)-propane, 2,2-his-(3,5-dichloro-4-hy-

droxyphenyl) -propane, 2,2-bis-(3,5-dibromo~94-hy-
20 droxyvphenyl) -propane and 1,l-bis-(4d-hydrozyphe-
nyl)-cyclohexane., In particular, 2,2-bils-{4d-hy-
droxyvphenyl)-propane is preferred. The other di-
phenols may be used individually as well as in a

mixture.

25 The meclar ratioco of diphenols of formula (Ia)
to, 1f applicable, the also used other diphenols
of formula (Ib) should be between 100 mol % (Ia)
to 0 mol % {(Ib) and 2 mel % {(Ta) to 98 mol %
{(Ib}, preferably between 100 meol % (Ia) to 0 mol

30 % (Iby and 10 mol % (Ia) to 90 moli % (Ib) and in

particular between 100 mol % (Ja} teoc 0 mol %

«

(Ibh) and 30 mol % (Ia) to 70 mol % (Ib).

The nhigh-molecular poelycarbonates Ifrom the

diphenols of formula (ITa), 1f applicable, in
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nyl)-heptanc, 1,3,5-t.ri-(4-hydrexyph.envl)-ben 20 zene,
1,1,1-tri-(4-"hydroxyph enyi)-elt hane, tri- (4--hyd
roxyphenyi) - phenyl net hane, 2, 2-bis-[4,4- bis-(4-hydrox
yphenyi)-cyci oh_. xyl | - propane, 2,4- bis--(4-hydroxyphen

yi -i sopropyl)-phenol, 2,6-is- (2-hydroxy-5-nethyl-be.zyl -4-nethy1phena1, 2
25 (4- hydroxyphenyi) - 2- (2 4- di hydroxyphenyl ) - pro- pane, hexes - [ 4 -(4

- hydr oxyphenyi - i sopropyl ) - phe- nylj-orthoterephthal .ic acid ester,
tetra-(4-hy- droxyphenyl)-nethane, tetra-[4-(4-hhdrox yphenyl- isop rop

yl ) phen oxy)-nmet hane and i,4 bas [4'4 " dinydroxytrophenyl ) -nethyl;-ben
Z one. Sone of the other three - functional conpounds are 2, 4-di hy- droxy
benzoic acid, trimes2ic acid, cyanuric chloride and

3, 3-bi.s-(3-nethyl - 4#hythMyphemﬂQow2<og§@f2t3mdihydroLﬂdqhi,ur k3 - An
chain stoppers i.or pﬂp\se n.wn cu - in,rc; e nol ecul ar |I.

i _ght of -- e pof earﬁo al 3er“i$2n| Vv ESJéHe S d 1t ?JlV(&I“t i.on.
al. cOm pr ﬂLhe-dﬂr‘usﬂahWt@n eer>traiﬁione«SumfaaC}weOCan \pUUﬂd are
e.g. rend!, 'ectoneatyl pnen(yl .10 her,aikyl - sybsni i, p: G d pldeno Is
FCf co i, ~.rol..l sing e nme lecul_ar wigin part cu a small. ancu:l' _s
of p~ nc:%1s of PP U KGazd tS¢) Car® s PEENOR (TO)F - w Pere WP RE1'S 1 brahched 8
ana/ . o r. Co- ebkuk r adi ky 1calub Prefrarablly ptrhen snar.e ob rt heo €8 rpriationg in
i3 th:'hhe alkyl, radigal Ris. petmeen %4{ and 89 1qug:71he snar e of Ihe CHi
annd G -la p rotons i s betwee petber

amounts of phwnols of formula (I

< re suitable

a3

wherein R is branched €8 and/or C%-alkyl radi-

a

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

Known manner.

Herein, the diphenols of formula (Iz) are

30 dissolved in an agueous alkallne phase. For mak-



| |
53 and al so preferably an ¢ and/or p Po aitlon to the OH :jroup, and
partlculerfy prefer;-ably : he up -;er | imt of the or "o snare is, 20 20
,. the chain stoppers are used in general |, in anounts fromO0.5 to "10,
preferably 1.5 to 8 nti referred to the used d~phenols. the pclycarbona te
derivatives may pr e,fe_rably be nade according to the ph aseee boundary ne
hod 25 (cf. u. Sccne.-i.1 Chem stry and Physics of Poly ' carbonates, Po

| Vmer Reviews, Vol. Ix, pa ge 33f=,l4lr;r:erscien__ Pohl. 1969. in a per Se
know ci anne. Herein, the dipk:enols formula (la) are 30 dissolved in an
aqueous alk_ali ne phase. For rnak inca epcl.; car} o fates with (othe c

di phenols, m tu.are i ol d:.phenols of If mu- L a a ) an A the other.
dipien JI's, f it instance those of fornula Ib) , are used For control ling

the nme t ecutler welg1 N g Jqu . G my be do
Le.a. '2hel "% SPPTh R " dhhlag ﬁer? rhed‘Lﬁ pr §1§3V2C% “of an“". pert:"
preferably pe@yberh@naIEGUﬁ§s0M>-0|nq%fomganlcfphaseﬂmrthl he t hene
accordi ng W ; d:he, pethod o; thecppese cboundary condensatien. 10,The reaction
tenperature is between C'Cand CC. 'nr. The, it appllcaBIe ‘al’'so used
branchi ng &dént §5€pref Erdbl §°0.05" t 62,50 RBE Ay ‘éithef - bespPedented wi t
h thesai ahentlz sni . Brtthe: @agueous. 45 akkal i ne-phase or :may besadded: di ssol ved
in the orgagrg\eolTent before th phcsgen ation. Be5|de t he dlphen03 s of

B me T C T-<
formula (laj a i fappl i"cat “ble,” ‘ot her” di’phenot $°¢; b). thus®theéir nono
of an inert, preielao Y pr?_ afb“nﬂLe-d ss0lv-

ing, organlc phase with ph

1~

osgene according to

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.



and/ or bi.s-cn].orocarisonic acid esters can also 20 be used, the latter
bei ng added di ssolved in cr- ganic solvents. The anmobunt of chain stoppers
and of branching agents then depends on the nolar. i anount of dinhenol atc
radi cal s corresponding to fornula (la, and, if applicable, fornula (1b); 25
when chl orocarbon_c acid esters are al so plssed t he amount of phosgene can
correspondingly be reduced i.ri a known ‘manner. Suitabl e organi ¢ sol vents
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 or obenzene. if applicable, the need chain stoppers and branching agents
can be dissolved 35si nahhes saa® sl yentse 1T o As @fe ongads phaseutfae rthe
phase boundarywp-L chun\ensatlon eve for |nstance e thylenee ri. 10L"i deg
C.h' robe. zeue and m xtutes “of” me Lhy- “ere ¢hl ¢ T "4 "“n: " TERI6 h |
'nE:. an aqueous'&fidk.a thia phasezenei #as rril<turest: wmce%athaCH sol ut
i.ort. lrak ngdhe ghuohyuarla}pnaig,,y,her vaywjves according t.o the ph
boundary :re h.oh can by catalyzed ;.n a usual m-inner by Canalyzers
such as !.ettlary am nes, .An oarti cuu io _ar terti_ary a.irhatrc a -11
.r,es s:psn as triruzst. ¥namney @r,utrieet hylhlamé¢eptdie caalyszers: banbe
used in anmount s fron10 05‘rg i, tot refeg gd to the nmol,es_of use

di phenoi s. The catalyzérs “aan be'dddéd bef'dre tHe "¢ %. P tioh BF "ddrd ng

derivatives according to the phase poundary

method can by catalyzed in a wusual manner by
catalyzers such as tertiaty amines, in particu-
10 lar tertiary liphatic amines such as  tribu-

tylamine or triethvlamine; the catalyzers can Dbe
used in amounts from 0.05 to 10 mol %, referred
tec the meles of used diphenols. The catal
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,

30 the diphenocls of formula {la) are contained 1in
polycarbonate derivatives in amounts from 100

<

mol % to 2 mol %, preferabiy in amounts from 100

mol % te 10 mol % and 1in particular 1in amcunts



‘ \

——}i-—or-also after: he 4hosgenat.i.on. Thepo yc-arbonateiser
i va:_ | vescanhenmnmde according to the known nethod is
honbgeneous phase, the sc;-taped "oyrid .'.e nethod" and ac- cording to the
known method for the trensesteri 20 flcation of nolten mass by using for
i nstance Bi phenyl carbonate instead of phesgene. The pol ycarbonate
derivatives may be linear or branched, they are honopol ycarbonates or co-
pol ycar _bonates ba.seca on the d.iphensl s of formula 25 (Ta) . By the
arbitrary Conposition with other di- pheno s , in particular ":ith those of
formua (1'o0;,, the poly carbon-ate rroperties can be varied in a
favorabl e manner. In such cope ycarbonates, =Ot nnedi pnenOi sofr
orrn, ul a! 1al arecontalneoi n polycarbonate derivat.ves
inarmounts from1Q'0 mpt to 2 in ol T, prF_ ferab].y in anounts fromI|C
not- o U)lofﬁﬁmligﬁdWg?w%ﬁffmﬁ%rﬁﬁlaﬁbwﬁ%LTS'%%ohﬂ @1 “¢30 rlol.
ref= rred rcttzhle apouatanbnt 0cf 461 rfrio df dolorieenofl avssstspar ¢_u] arly aan
geous em dins _f t :e i-nvcnl:icn. .s character ze;d by that tl..;e
pol.y- 5 carbonate derivative conul ses a :'JpiD ymer 1L. pa.z cL:.a_ con
sting ,r._ ..er U*ni P2 Mi¢Based Yo. Adforhuf asC b ' preferiagnl . oL his

phenol e -"" tand i3keonomen Uns ichas Mcbaied onptheyem inde 1pky ai sub -

sCituted d ii%y .1 roxydi phenyl .cycloal kane, prefgrario,pjgwc%‘Ti_;he G

5~-lanf, 3,557 W EACRYL T YE16Yit Bx- 1he"PF 555 dfyl SR phBAGI > “wher ei n

the nolar: rateacticML2/M consisting of monomer units M1 pased

cn  formula {Iby, preferably. bisphenol A&, and

monocmer units M2 based on the geminatily disub-

stituted dihydroxydiphenyl cycloalkane, prefera-

0 bly o¢f the 4,4'-(3,3,5-trimethyl cyclohexane-
1,1-diyl)ydiphenol, wherein the molar ratio M2/M1

is preferably greater than 0.5. For such copoly-
ners 1t has namely been found that surprisingly
the glass temperature Tg 1s below 150 "C after a

15 first heating c¢vcle and may be increased in a

second heating cyvcle, which substantially im-

proves the stability of the obtained structure.

Very particularly preferred is a liqguid
preparation comprising: A) 1 to 30 wt %, pref-

20 erably 10 to 25 wt %, in particular 15 to 20 wt
2, of a polycarbonate derivate used according to

the invention, and B) 70 to 99 wt %, preferably

75 to 20 wt %, 1in particular 80 to 85 wt %, of

an organic solvent or of a mixture of solvents.

25 The liguid preparation may comprise S0-
called functional materials. These are materials
familiar to the man skilled in the art (cf. also
van Renesse, Optical Document Security, 3rd ed.,
Artech House, 2005), which are used for the pro-

30 tecticn of value and security documents. Thereto
belong luminescent substances ({(dyes or pigments,
organic or inorganic) such as e.g. photolumino-
phores, electroluminophores, anti-Stokes lumino-

phores, flucorophores, but alse magnetizable,



is preferably greater than 0.5, ror sic" copc,ly- nmere i t has nanely been
found tln at surprisingly the glass tenperature '['g is below 150 after. a
15 first heating cycle and may be increased in a second heating cvcie,

whi ch substantially im- proves t he stalDI lily of the (I j-) aired
structure. Very parti,c~ullrly pre erredi4s a liquid preparation
conprising: A) 1 to 30w % pref- 20 erably 1.0 to 25 w in particular 15
to 20 wt % of a polycardonate derivate used according to the invention,
and B) 10 to 99 wt 5, preferably 05 90 w. i !n particular 8 GLO8 51t 5,
O an organic solvent or of a m xture, of solvents. 25 The liquid
preparati on may conprlse so- called functional materials. These are
materials fam®iar o thesSkart ski bl eddird ahes arte (6L &liso? ©yan Renesse
Optical CccunmentaSeeurdty, ancisadompAteen House.e 2008, whichare yse--d
for the pro 30 tect inn of value and sgfurlty docunents nhereto belong

| um nescent su stances‘idyes or plgnents “ Organﬁt or |norgah|c) “Uch as
e. g. photol unmisot iphor.es, e4eectrulum néphores, mant ¢ « Sedkes tuM|ndDw
phores, fs Iuorqphgresw\QuL alsso; pagnetjzabl,e, .)€ t0r@. rousts ¢ ail;: Q'r
tile. e.zo lect.ric mat :ri r_i s. T} conprises Itlucores cri t as mel 1 as
ph o phor eacerimsu b stances. Fur -.herrnorc, Raman- actl.

i'aor <10.C...-alhd:" uisefd ~ dgore>atersoiaescd iake bepr@fléls""f“d', sane
as an Lail - ,a, b rec.. ~¢e_L; ia. HEREA, LS. yhe used orqg,an i.c. - are

cy' c10 3117, | atd. €l falemhticic hiy¥rlooal i pb@i5 ¢ sach @satriesit ybene,ax -
1,2,4-trraettlybbell  such as mesityiene, 1,2,4-trimethylben-

10 zene, cumene and solvent naphtha, toluene, xy-

J.

pr .:grab h ueri® - 9" BAfS These® ik Ty Aocart U°duldr DAl ﬁ aIi

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, ftoluene, =xylene, acetic acid

methyl ester, ace

x“'r
[
O

acld ethyl ester, meth-

oxypropylacetate, ethvl—B—athoxypropionatew 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)

N
wh
—t

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

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

o

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

o

, in particular 7 to 15 wt %, of 1,2,4-tri-
methylbenzene, D) 10 to¢ 50 wt %, preferably 25
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

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



—i-f-geda; Cunone and Soi eant :;aputlia,

|

, toluane, ?;y- le.ned ( oroaili C
ester S, such as r,.et'.,y | a pet a:.o0, et:y acetate, buty acetate,

met hoxypr opyl ace - fate, ethyl-3- at boyypropionatEn Preferred are nEn s In
yiene 1 2, 4-tri:nel- hy -h n sene, cuinene an_1 IS solvent nLip htha., tc;
| uer.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 - tiuular y
preferred aria: rne3'tvl ene .1,3,5 - #rt, me t:hylbenzene), 1,2,4-trin etli
yl ben zene, CU 20 ircne (2-pheny'.propan a), so |ent naphtha anci ethyl-3-
atho xyprOpionata. P suitable m xture of solvents conprises for instance A
Oto 10 wt preferably 1 to 5w 3, in particular 2 to 3 "at z;, of in
esity.lene, B) 25 10 to 50 wt preferably 25 to 50 at " in par" ocular .30
-0 40 wt of 1wﬁﬂﬁtn50%M42 praganotgracetage D 0cte 20 @r(prefqrably 1t_c
20 wt in particular 7 15 A-tri- freth leenzene 0) 10 ro 50 at
pr Cef e any P51 %P 81~ﬂﬂrnhp a“r”“nﬁlar’OCA LWg of ULt Wiyl T - -etIo 0OXYyO0 rop
ien,ate, i') O 10 oat prey erahly ').GlL to 2 wt in particular 0.05to
0.5 at of cu nene and to 80 at referably 1 tod40w , in partlcular
15 to 25 wt of sof “*vent®nopttha: t'he’ ref a5 Vet dmdunt 5 *6f° T he"_i-, Po-
nen.t.s A ted)prateaty, totald nrgfi(i@w: =, iFor t heasonspatr d OW‘”P _em
)era|Uo r Que,the conp.n.ent, 3.t ds quewemlf ~the,, H:;Qenm ure
step a) s, .In the range fronrl 1to_20 °C_ in partlcular fron1 20 0
no 200 At théIJe*“gFHhrh 3¢ stef )*1irhé oenpet? ~Cur Atneyih, &% rom

A

ginning of step e;, the temperature may be from
120 °C to 150 °“C, and at the end of step e) from
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



1.20 c to 150 C, and, at. the end of step o') from 1X50 00 to 230 _ or 220
10 Typically the first polycaronate Layer anti the second pol ycarbonate

| ayer have a glass Lem perature i g Of is .ore than 145 '0, in particul a"
nore than 14 C, The thickness of the first polycarbonate 15 |ayer and cf

t he second pol ycarbonate | ayer may bewiggqtical or dif', eren in the range
from10 to 1, 000 pm in particularr from20 to 200 pm The thickness,
measured 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 from1 to 30 pm The invention further relates to a struc-
ture, which can be obtained by a nethod accord- ing to the invention. 12s
structural featwres,i25 snehiazstructuce nMeyieenprise la f brstd el ydarh -
bonate | ayer, @bsgcgqupplycarbonate | ayer, a conponent arranged between
the first polycarbon- ate layer and the second pol ycarbonate |lye- and an
internedi ate | ayer connecting the first poly $0 carbonate | ayer to the
second pol ycarbonat e, d ayer, and;conpri sing.a pelycacbonat e derivati ver based
on a genminally disubstituted dihydroxydi- phenyl cycloalkane, the

pol ycar bonat e Lay®rs "arid 16 %" h* 89 rter hBd at” @ "+ Wy & ber!i fg ¥

-my bonded wi tddcueaclyj aotchet = vaheel documente,’ dherdil0 dpititore-: _re?
t otheuser) ', P Cordl 11g t cot- |.inventjon faor k. ng.a s c /'t t ri
t- anal/oL 11:,=d : T ;nment, ., hareir. op'ci an- ~~ ~~~~° 77
production of the structure, L i

jon 2am 1

e 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/or
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.
for product pretection). 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.



- | M

1 y sinmultan ousjy with, b,- fore
structure, the first olycar- b.
riare av-
i onal |avel,
val ue docunents are: identity cards,
carts, visas, to Y. syRt- Lois, t
doc' u- ments, bankeoCes, checks,

cards and adhesive | abels ( e.g.

ano cr
,tinting ] 1,
prnt.ing

of |ayers.
| ayer

materials forira substraterzdll
and/or (organjs) pal.ymer can be
cibed T nen s T her >
docunent conprlse% within the tota
accordirng to 30 the nvention.
i nvention, a:
pr_nring layers are
| ayers; on arf ‘d"tery-.

ick.:

el anal optionally _.
| ayer and cover'

A substrate ]..s a car-

12 Bardhce” of

passports,

cost age -st anps,
for product.
val .. ue docunent s rypi;.:ally conprise at ]east one s.
20 transparent cover
| ayer thenselves may he conposed
at ¢ . rier structure, onto which the printing
with informdti'oh? ifregeS? patt er g drd’ ehé H9ke 25 35 4pplHEd. As
«QNc ¥ent £ 0ralsn c gat epi ahprhasew o ipaper
ugg%n Such a security
o | ayer s truct.are a structure
Beside the s-r tune according to
| east cane= priAtin d ayee ey c PEOVi ded; o ki, ;appl i cahkle, - several
are provided, which nmay he a ﬁ% i.ed between r_he

oY SEr URLOPE ot Bh dn BOdEFAcenal

mul ti -

|
r.r attar the.

ed with 10 i eaet:
| D cards,
driver's 1i dense ,
credit cards,
protection)

t.s,

| ayer.

and/ or val ue

t he

con- nected widrethe $structaureve20used according to the inven-
tion,
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.
Crxample 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 ar
introduced at pH 13 to 14 and 21 to 25 °C. Then
1 ml ethylpiperidine 1s added and stirred for

anocther 45 min. The

phase 1s separated, a

bisphenoclate-~1fr

frer

e aqgueous

S
acidification with

p' duction of the
-ate layer and /or the second po'
rr aredirectly indirectly ccnnneci
for instance a printing |ayer.

ycancC)
oneadd_ [
Exnppl es for security and/or
access control
vehicl e
any chip
Such security
seat s,
Substrat e,
of a nultitude

he ,c pol yner



in the fclLawi _nq, the invent _r,:- des.cr bed r, no -~ d etil refel- ce o
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 neutrally ,,lith water

anti fre?dfrogk%%gfgtl.Z: 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,



The pol ycarbenate derivative had relative 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 nmanner 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 polycarbcnate darivvative
has a relative " - solution viscosity of 1.263. Exanple 1.3; making a third
pol ycarbonate d IS r.vav ive In an anal ogous manner to Exanple 1, a m x-
ture of 149.0 g (0.65 nole) bisphenol A anti 107.9 g (0.'35 nole)

|, 1-bi s-((4-hydrox.yphenyl)- 3,3,5-":rimethyl cycl ohexane was reacted to the
20 pol ycarbonate. The po.lvcarbonate derivative had a relative solution
viscosity of 1,263. Exanple 1.4: making a fourth polycarbonate de- r | vat i
ve 22 As in Exdnplénl, Exemcke . dre of m205:u7e(300% 0ol €) cbi sphek:cl. A
anal 3u.7 gn60<30 BRI®)hedol- Bisah4-hydro, zypheny so-33, 5;-trjmetll y
cyclonex - ar, e wg§'geacte 1l toth__, ~lycarbonal..e 5 Exa,nple 1.5 making
a filth pol Jearpdnat 89dE&*¥RAENY A 87/ ‘as” T nYEXanpl 811, GYMiktUFé of 181.4 g
(0.-19 no.4ek bhissphenelc the @and 63 17e grel. 2da pbloeg)a de .

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



bi . s-(4-hydroxypheny 1)-3,3,5-triin ethyl cycl,ohex 0 ane was reacted to the
pol ycarbonate. Exanple 2: making a liquid preparation used according to the
invention. As a preparation to be applied by printing techniques, for

i nstance by neans of silk-screen 15 printing, the follow ng solution is
prepared: 17.5 weight parts of the polycarbonate from Exanple 1.3 and 82.5
wei ght parts of the follow ng solvent_mxture conprising: Mesitylene 2.4

20 1-net hoxy- 2-propanol acetate 34.95 1,2,4-trinethyl benzene 10. 75

Et hyl - 3- et hoxypropionate 33.35 Cunol O . 105 Solvent naphtha 18.45 3 A
colorless, highs y r _ous soiutiol wth a SO0 i Lit 50Cl viscosity :; 1 oil.
Tpac 3l: wab Jb-. taincd. E.anp |.e 3: '"ICeasuz log the (('. a.S.
tenperature of 5 a coat n.g Conpri.S : ci a. poS 7C rnol a e teriva ti.

' roe''. Sxam ple 35 TFO$6IWtF=6nm of Bhe Ypcl WWE @'Y B ntact =vdté r2i vary
of 1 xanple 1.3 ¢hueniox Lishke: ©sisel ent 50 Of nkaxamy: mder 2 was's magde, the
s: hare cf the Olycarbonate toder i rat_.lve bein , 10 Wt % and the share
of the ixture of solven 6 being 90 -. The obtained a o 1 ut i o n was
printeci by nmeans of silk-screen print:_ing :on a glass plate, :such' that
dry layer thicknesses of 5 pm' -.su . ted. Tihe 15 coating was dried f.or 1
hour aL 100 in the

Example 3: measuring the glass temperature of
p a 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 hour 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.



: \
c v box. Then the dried filmwas _renoved frcu. the glass plate and
invest-gated b y ne- ans ¢ f different.fal scanning calorinetry (CSC).
.1fter drying, a softening tenperarii re of T, 20 112 C detected after the
f r sl heating-up step. Only after the cooling - off a r:_i second heatinqg
- u-j p steps, the expeot..ec trap s iticns at -'c _- ID5 "Creso. are
obser',;el. The DSC dlfferen- tia_1l scanning caloriin etry) diagramis shown
in 25 Fig ure 7.. The low TQ value a=%he first heat_ ng - up s tep pernits a
conparably tow t_enperatore rioting thte |am nation. Exanple 4: tucking
structuures according tothe i nvenr 10n 2 4 polycarbonate film1
Makrofol G 6-2 (th.ck ness approx. 100 ;,m covered with eLe;rents a t
Tlsl.)ol der v'111 rCe Yalli p p e ail C IVer pato (I gure 2 . The.
ernents the 5 Cxranp; ,Lder @Ra« enna; 2 ,)ngkrﬁhﬂﬂl(s@ ~2 abpiox. 1/. )]
Pi?. O1 the Al '8 ri contact r'~g~ (s L .r anspoii a e r anT:enna
2, a se;.icondutt 6P H- ponentit’3 &S 1(‘p’ fﬁFcR\’J CaFléd" éx ¢h -p ¢ cn -
trolling t he ehaw‘nomlcv:x ansaendex fZunetiben. s,rd® icsSpare: anie: /'~
ri''~re 2 a). No jie S, acg Q.the p0|ycgr)|p Late f|In11 grOV|ded Wth
the mentioned conpoﬁéﬁtE 2, ié‘ﬁrOV|ded bV reans  silK - screen printing
with a Iayer=m¢$r©ﬁnﬂhe conp@sFi‘“l i 8n ateédrdi ng cct D k&?re pF. e & (Figure
2c) Silk 15 a%@;ﬁf—‘ﬁﬂ pri r)t ngq«s n@@he L]Iﬂce ithen dryihpgcics mrde,yndef _ air
at nosphere at,_ 100 fc:r Vﬁf] yer thlckness of agprzﬂ_ 3. 3‘pn1of t he
dried pol ycarbor"gt’esger v%té“k¢?dﬂre ?h)'laFF§”‘ ctor com-

ponent 3, a 5 pm thick so-called fqu 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-



side of the no _}rcarbonate film1 with the colihpc 20 rents 2, 3 and the
pol ycarbor,at e derivative |l|ayer 4 is covered with another polycarbonate
filmb5 Makrofol o,, 6-2 (thickness approx. 100 burn), and the thus resulting
structure is lamnated wth, if applicabie, further stacked polymer 25

| ayers in a conventional industrial |lamygating 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 t0O the invention was
approx. 75 , the nethod without the polycarbon Y5 ate del. - var ive
resulted in e: 2% el drof dpl pex.r S uoped yinop tvieédaqf i psrstie. t2on O
the st ,cture sddndynot showany r ecognt 7xo0alJd'lha.e l.1lm.t in
t'.e tecions, where the two | i__.arbonat tilw1l, 5 were d,r act - vy, or
only Cv t-h=rayer 4 frori the <colca Y bnt:ate. der_ ative ,ornect.e w .h
arch er.. T' h e &tructuriecd is ankeblwocgk trotthers £ exahpJasftoru at corponent
to_be NM - 0 ngtied A@tasMQLyngnhplPQE%%&@&Z%@h%h}gﬁXSEp Piﬁi%tqnécﬁhg eve a
thi ckness cf 1C Pm Processing ‘take. place in an analogous nr.anr.er to
t'oe nové varif&Mt:°and referénce - & hade o’ FRgines2 8a -f SemSA Structure

i s obtained, thedantnarsed boi bs _diraamy: tr.hewWli:che prEt Sfaldn the
requi renents m@th‘re_- L

: . o e o A T S N | PO AT PR
polyCarbonate derivativ connected with each

m

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.



gard 1- C ) imago quality includ_ng the colors. itnother exanple for ether
conponents to bee |am nated nmay he displays | or other electronic

conponents mentioned in the general part of the 20 description. If such a
conponent _ has a | ayer thickness of note than 30 _.im it may be recom
mendabl e that the conponent is not plage96qn the poiycarbonate film1, but
into a depression 8 of the polynarbonate filml. Then the coating with 2

t hhe poiyca boriate derivative is nmade 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 sCo_nrewa - . 1 0., one irst pclyre Far 1 apes
(1" end seconc;Payggtr(:§¥gﬁ“;,i5 , each made froma pc _, .-a;:ljon 5 ate
p'o yne' _based onti sp e ;o]. P., between the polyner _ayers (1_, 5) a
cc conponent (2, 3, 6, 7) being rranoed, conprising the o..low Ig steps:

a) toe conmponent is arranged ,) n the first po lanmer. layer (1) nr placed
in a depression (6),3 0 ofwabewjggstfgqungajLa e[_rb)\tngikjsg,mllyn]er
‘.aye- (1.° is coated on “tA¢& side, ‘on” whfch ‘b Fn“vh%%h“ﬁhéjcbﬁgdnéﬁt (2,

3, 6, 7) is arranged, atecl eastsitn phe vregi on ©f ¢ rt hel component (2,-@dF, i
with a li.cuid orepacl5 nation qenprising ayselvent or a i, xture of, 50l - vl

L

and a pc,! yCarh(,,nate Teri alive based on'a geninally d sohstitated

dihydroxgﬂipi)eﬁ?? C@ﬂﬂ@ﬂ@&' based on bkisphenol &, petween the

N

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

being arranged, comprising the following steps:

a) the component 1s arranged on the first
polymer layer (1) or placed 1in a depression (8)

10 of the first polymer laver (1),

b} the first polymer layer (1) 1s coated on

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-

15 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)),

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-



a_ 1, ane, optionally a drying step is made after: 20 step h d) after step
LA") or step c) t_he second r_>olymer layer (2) is placed on the first

pol ymer |ayer (11, covering the conponent (22, 3, 6, 7), a) the first

pol ymer layer™ (1) and the sec- 25 o:d pc..1lyin er |ayer (5) are |am nated
wi th each other. under pressure, at _a tenperature from 120 Cto 2211 and
for a defined tinme. 2. fhe neahi od’éﬁcbralng to claiml1l, wherein the

com oone. n.t i2, 6, ie an elec 27 tron;.c conponent (2, 3, 7) or a volune
hol ogram 61. 3. The nethod according to claim1l or 2, wherein the

pol vcarbe 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 b> from20, (i00 to 3')0), 000. 4.
The nethod aecoridi ngoth, Onenef chains | 7,to0,3, mheweiynd he pobyearbonate
derivative com pr.ises f unctional carbonate structure units of 10
formu.la iii',’RRc¢c -~O0-c-- p 215 R(X) mRn R- R (l) wherein Pt and
R2 are independently from each ot her

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,




20 hydrogen, hal ogen, preferably chlorine or bro- mne, C-C8 al kyl, C6-C6
cycloal kyl, CE-CI0 aryl, preferably phenyl., and C7-C 7 aral kyl, preferably

phe;"iyi-G-C4 alkyl, 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 independently represent hydrogen or C,....C6 a- ?, X is carbon

and 5 nis an integer greater than 20, t48 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 atom and R4 are both

al kyl., 6. The nethod according to claim4 or 5, wherein R and R are
methyl. 7. The nethod according to o ne of clains 4 to 6, wherein the X

atons in the al pha p\@sig}lgn 215 1ot he. diigﬂ?{‘*}fﬁ‘d%&f)ﬁ 'l/.. tyéﬁgcﬁé’%om&q) are

not dialkyl-substituted. S.” The nethod according to one of clains 4 o7,
wherein the X &ons #n tRé bet 8FosTE#EA T Ho Ceraresginsubstidtie @d"witth

al kyl. 20 9. The -net hodygccording to one of clains 4 to 8, whereininis 4
or 5. 7291 71| nethod accoj n,; t..c oneof 1 .. ns 4

X 1s carbon and
3 n is an integer greater than 20,

with the proviso that at least at one atom
4

3 . - 4 ) 3 -
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.

o

20 9. The method according to one of claims 4

te B, wherein m is 4 or 5.



to he'd. n the pc,-vc a b;J1 at-ei ei :. .1 vv'ss 'based cr_ (J-_c a
ne - i, -diyi 5 drnhenoi-~i il'.e ~h 1 yi , lal-1le. d, | - d i pheno
, nr , 4, 4--t rinmethy7. cvciopentane-1, 1-dial) dipheno_ . 0 11. The

met hod according to one of clains 1 tc 30, wherein thee polycarh orate tier
...,.rive coal- pri.ses a copolymer in_pagtic-2.lar consist_ng ;,f nononer
units M based on bi sphenol F., and rnono-- ner units M2 based on the
g'sminatty di"auLs'i ISt lute di hyo r ox vdi phen yl ¢ %: ".ai kai;e,
pL Taoiy 4, 4' - (3, 3, n-tri.methyi<yl-,n"Yane- -
| , 1 - dy i ? di- phenol, where i nthe nolar r at = o0 MI| pre ferabbly
is greater than C. 3, in particular greater tihan Ot for instance greater
than 0.5. 20 12. The'fret héd cactdF diony 2 ecelra m i tto iae Wwereiln itiHe tein
perat_ure in step ey, isvhRAdne ¢abgepbnamd20 e 220 HC; vishe et " od
according to ongﬁggchgns 1 to 12, wherein r- he first po carl:c;nat: aye:r
(1; 25 and tin Second’ pclycarbcnate |ayer (5; have a gl ass tenperature Tg
o;: nore than: 145 "g - 30 , The metho .'cco: ding to one of ci,''nms 1 to
3 ..herein th.. thick 1e s of °t 2> 47 "F €S nar y - £° 264t _et ‘&Y tor (7)
and 7f the secondppuwrycar- bonate ]Ja] per 59 1. Siue -1 _ .1 or. di ffet-
enri n h ~rage fromto 000 :r, in par- icullar

4,4"'-(3,3-dimethyl cvclohexane~1,1-diyl; di-

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 greatsr 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.



from20 - ., 2 00 (gym :.5. The nethod accordino to one of a nos 14,
wherein the thickl s, nmeasured in. direc_ _ons orthogonal 1o e main face cf
a polyca -r.bon Date lay -er (1, 3),. of the conponent is in th rance
from0.1 to 50 gm in particular from30 om 16. The structure obtai nable
with a nethod according to one of claingyl to 15. 15 17, . A structure
conprising at |east one firsr polycarnonate layeer (i), a second p-olyosr-
bonate | ayer (5), and a 'conponent. (2, 3, 6, 7) arranged between th.e
first Po lyca r.bonate layer 1 and the second pol ycar. bonate Mayer (5] and
20 an in - ernmediate | ayer (4) connecting the tir.st pro _lycarnonate

| ayer (1) with the second polycar- h.,cna' e |layer (5] and conprising a

pol ycarbonate derivativeT B&seW: bho& gent cnallyd ditsubsip_Zit tedaigis 1

hydr ox_ydi phenpt acyc] pal.kanes i wherek n ctthe- paky 25 ¢ariopate +ayers (-, ca n
dheinte r;agkgq;,rg t.e Layer (1) are I[rq} mbonggdwwfthmqéqg_pther.
18. The use of a“metHod" Bccotdifhg o ond of “&laig 1°To I8 fBF ‘neidng a
security and/orPovaltise decusent { Swher ei nidsinmul ¢t aheous| yd 4 fiftesientbeiry
fc'r e or after the pEﬁQ@lL@Q,I i on.,of {he SLr U?E YUle& ]__'Ltm,' fﬂ! IIS.Stp PQLXQafllar hate a
-yer i1) and/rr _the second p< 11, c arb r,nate layer t re direct 1v ur
indirectly conneét’dd 4 t hCat | €akf* -rune addl- 5 onel ;.ayrr, for instance a
oxirti.ng 7.ayer. i9. The security and/or val ue docunent ob- tanable
according to cla.-i[n L3

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 structure comprising at least one
first polycarbonate layer (1), a 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-~-

P

carbonate lavyers (1, 5 and the intermediate

(B8]
wn

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-



20. The secuarit_, anad/or value docunent corn- wi sing a structure according

toclaim1l;S or

second polvyca:
in

5 i

tainable a

prising a

17 10 eind at

directly

cnal laver,

19. The

20. The

connected

for instance

security

security

structure according to

| east one printing 'ayes.

the production of the

lycarbonate lavyer (1)
bonate layer (5) are

with at

and/ovr

ccording to claim 18.

and/or value

10 and at least one printing layer.

least

a printing

document

claim

tructure,

the

ob -

com-~
or 17





