
5 Method for making a polycarbonate multi-layer structure Field of the
invention. The invention reistes to a method for making a structure with at
least one first polymer 10 layer and a second polymer based on bisphenol A,
between the polymer layers a component being ar- ranged, comprising the
following steps: the com- ponent is arranged on the first polymer layer or
15 placed in a depression of the first polymer' layer, then the second
polymer layer is placed on the first polymer layer, covering the compo-
nent, and the first polymer layer and the second polymer layer are laminated
with each other un- 20 der pressure, at an increased temperature and  for a
defined time.  The invention further re- lates to a structure obtainable in
this way, to the use of the method for making a security and/or value
document, and to a security and/or 25 value document to be thus made.
Background of the invention and prior art. When integrating electronic
components, in  particular integrated semiconductors (IC's), but also chip
modules, displays, batteries, coils, 30capacitors, contact points etc. in
polycarbonate (PC) based documents, there is, for instance for  thin
semiconductor structures, a poblem of pre-  -2-  mature destruction or
reduced of life time of  the components during the lamination by thermal  



and mechanical overload or stress. In prior art methods of the above kind,
for instance for pro- 5 during PC smart cards by lamination of individ- ual
film layers, the positioning of a PC film is made directly over the chip.
In the industrially established approach, the prepared card struc- tures are
pressed together under the simultane- 10 ous action of temperature and
pressure to form a "quasi-monolitnic" block.  Since PC does not im-
mediately soften due to its specific heat trans- fer coefficient and its
relatively high glass temperature Tg, there is an increased mechanical 15
pressure directly at the chip, this pressure leading in most cases to a
mechanical destruc- tion of the chip. For avoiding this problem, it is known
in  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 to a card without a high risk of de- struction of the component.
Normally, these ad- hesive layers are a week point of the card 25 structure.
Through the card edge, water vapor and air can easily enter ad thus lead to
a  later delamination.  Other environmental influ- ences, in particular high
temperatures, but also  fast temperature changes may lead to that card 30
splits open and cannot be used any longer.  Fur- hermore, adhesive films
with a thickness < 50 pm can only difficultly or not at all be handled on an
industrial scale, and are inflexible, when it is important, e.g., to fill up
cavities. 



35 Similar considerations apply to components hav- ing diffractive
structures, e.g. volume holo-  3  gams. the ho ogram aL,_ectly arninate
with fort1, er PC films t ' c=ro card, t] 1 will  h ,pet. a I.dor certain c;
c ins r.. n....a3 mieI 1.51 ble ar.id me ,oraole J r s ses or the ul
eset:ta1 CI 1c l1 t v o f the h o q ra.rn, in p r I-_i ca lar 0 f L;?F c'
_o, a and the 3 7 Fn e.n 1 ona os _  v<lu:ne hc,1o,nrams based. on FC,c)
ot:n! y 7. ers nave a  Si f t eni nJ point g _, tenp P_ra t, 1; re CL  ~ lea
y }'below ! 50 _ I f C1:_ ing tt12 1.a;111. at I. all 10 t. he uC films
being 5ti1 hard at the beginning  S.re ressed Cn the soft ~")I otoor_:l.yner
of the  ho 1 "grad, the Bragg p1 ! es are d).Splac ed, and rta.ih elements
appear to is dispiaCedi _n their  Wr F.- encthe For i nstance, green
)ic-'..1re ela...- 15 me_. LS 'will beco0,e ye.1.low p .Ct'ure eiema t etC.
F 'ther, i.n particular fo r voume h'c_og.ems, the  3-dimensional
appearaAnce LS clearly reduced and  tr.e holograms seen`, to be rather fiat
and 2-di- in ensionai and washed-out. These effects, too, 2o a. re ID asc,d
on the problem. that either the "hard"  PC is placed on brittle surfaces
arid causes me - chanical s tress o- dc-forr.s softer bodies, or tan e made
from. a photcpolymer, thus these  comr.poner i t, s beaang impaired in
t}?eir f unction. 25 From the document so 06 00639 ii2, polyc:arbon- ates
based on a gevi ina ly ais_,b s tituted d hy- drosydiphenyl c ycioalkane are
per se known. In  this pr, - or a rt, such polycarbonate5 are used as  



bending agents of silk - s -reen printing irks. 30 From. th,_S document can
a, be aken methods for  ]11LISi nn such po1yC arbon atec -. '1r his document
with its complete 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`.?_: -.lnlc:a ;bl f". of he  in .Ven tron o pro ide a
method for amp IA a*._~ng  temperature andt Sure-sensl:3Ve oomconert  be T.
Wee11 J0 po1. mer r !ero of a pca.iycar bonate, 5 w1 e rein damages or lm
irments o, - the comoonent  are reduced or r re'dented, but nevertheless
very hugh L!tecrity and durabi1iry of the p r c - duced s truc::ture being
secured. BP :cof tr;r- i c v_>nt i ;n ana pr "er.: ed e;nJo ori- 10 ments.
For achieving _;n a technical object, the in- vention teaches a method for
making a structure.  with at !vast one first polymer layer and a se- ond
polymer layer, eactl made from a polycarbon 15 ate polymer based on
bl.sohenol t';, between the  polymer layers a component being arranged,
corr.- prising the following steps: a) the component is  arranged on the
first polymer layer, or placed in  a depression of the First polymer layer,
b) the 20 first polymer layer is coated on the side, on  which or in
whicht_he component is arranged, at  least in the region of the component
with a liq- uid preparation comprising a solvent or a mix- ture of solvents
and a poiycarbo,nate derivative 



25 based on a geminal.Iiy disubstit`.ute(J. dihydroxydi- phen~y1
cycloalkane, c} optionally a drying step  is made after step b), d) after
step b) or step  c ) , the second polymer layer is placed on the  first
polymer 1ay7er, Covering the componen:, e) 30 the first polymer layer and
the second polymer  layer are laminated with each other under pres- sure, at
a temperature 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,_ng rc. the. a, 'L n moon wi become wino -eaov e t tem'erIt .cures
he. sin ften q p'i.1' off  5 F-c c a r : bin=trr , T I a ' _ . e r .s f o r
f ] . n s ar.o o IL f ~ -'v-_r i er ' p - 1 ' a c a r In o n a t based hi_si
hone1 A, "T J p, 150 'C) and at Ln, mane time are highly  cO,ipat1 t; l e W1
tih pclyra-lonrate w.. . er La Ls for  Alms, such as f ).r 1nsl6 ace
dakrotoc) Li.IDS. We I0 --r - _ - owing `cehav,.or already at lower tempera-
u:r s than the standard lamination tempexaLures  e.J lead t:o that the
components aye stressed 0o a lower degree at the 1--'e--jinn-rig of the l
-lrr=n - i. 1.on, when a pressure is already applied, but  15 the
nlult_i-laver structure to he laminated is not yet heated up to the
lamination terr.perature. 7'he  high compatibi.7it_y shown by that the layer
provided according cc the invention cwvi.th a poly- carbonate derived e
combines with r.he pr .1 car 20 honar_e materials cf the f irts to fc.r:m a
mono- l thlc structure. U I a y e c boundary between the  materia~.s cannot
pticc al_1 he detected anymore  after the lamination. The lamination
protecting  thu components in connection with the high com 25 patibili.ty
may also be based, without being  



hound to a specific theory, on that surprising]y  in the po1ycar.bonal_e
derivative, a change of  phase may occur after a firs_ heating-up, during
aaid change o: phase the glass temperature T, 30 rising to valves, which are
close to those of  polycarbonar_e based on bisphencl_ A. As a result, the
polycarbonate deri.vatives  used according to the__nvention permit the ccm-
hinatioh or lamina eo.n under inclusion of pres 35 5u e and temperatu,- e -
sensitive components, the.  p~t.cs cerID onate deri.v at_:e apar_ from tha`
"ehav - a  1. ng, a fte _x posure to temperature (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_ion is that.  5 the liquid pr.ep_r,ations used
according to thc,  invention, in pat L!..: 1,lar s4iut-1o,ns , can be ap
pi.ieci n y printing techniques and can there :ore  :he emp aced fo.r the
convent: Anal printing meth- ods (e.g. screen, gravure, letterpress and fiat
10 printing, bu - also ink jet pr,in-ing1 v1.ch the  respec t _vre ,low)
lateral. layer t!i kne.sse . This  will lead, compared to adhesive fiins to
be ap- p ied on the surface, to substantial savings of  material. C'mmn
arcia:ILy available adhesion svs 15 terns ie.g. h sed on epcxides can
t.heoretic Jy  also be printed, would however change color dur- ing
lamination cx lose their adhesive proper- ties. The printing method also
permits a position- 20 resolved, non-full-surface application, and dif - 



fef.ent layer c:knesses In is 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 oompor.er,ts can be  used ,
:r t:he invention. Tha advantages according  tc the invention will however
have a favorable  effect in particular on components, which are 30
mechanically and/or thermally sensitive, such as  electronic comnonent_s or
(volume) holograms.  Electronic components are icr instance inte- grated
circuits, thick - flIm, c ircuits, circuits com ;r a several dl. cret a. t
_ve and ra:..  Co in lJl'le1:t_s, s c Isors, CHID liod La I,.Pa oil sr'I ;
ttl1 r]. CC). L:.~, c ~oac1 t 5; , to , ta, L C_ n.rs and  r;m._? y others.
5 ftc specit_c p ._ _u::F p r e at n. _ t:'ork,- _%1 cc:e) i to a tep e s t
y^, i cal! `/ 1. n L _'a; go from  r .r ar LC 1.0 ha r s, in naiti..L'.u ar
in the range  fr._r-. 3 bars to 7 bars. The : _^tperatcre rn. ~t.ep i n ,
ferably i t the r a r ' , g a from 140 'C to 100  it rn u~arri..alar in Lhe
range f_om 15G U "c. The time of the > np e) may he in Lh  range drum 0.5 s
to 45 m:..rn, in particular from  1 0 t': 0 mi P. , in step c), drying may
be performed at  IS temiperature in the range fron-_ 20 .. to 12.0 ,  ]. n.
particular from 60 0 c to 120 0C, pre fr ably front c0 1c 110 C, for a time
of at. lea; c 1  inin, preferably 5 min to 600 nUn, in particular  from! 10
min to 120 rain. 



20 T oe layer thickness geIt erate~:i in1 step 0)  (before or after drying)
is for instance in the  range from 0.1 ym to 50 pm, preferably from 1 pm  to
-;.0 um, in p:artic1lar from 2 utn to 5 nm. The used polymer layers may have
thicknesses  25 in the range from 20 pin to i, 060 pm, in partticu - lar. f
rom 51. pm to 200 um. If a depression is  provided In step a) , the depth
thereof may r'e from 10 `s to 100 1 ci the thickness of the poly- mer layer.
Typical ibsolute values of the de- 30 press on are in most nano.- _a the
range from 5  um tr :50 Lint. B  1 It is c r e far red, _ i the co y
arbonane be_  rivet ire has an ;ive-rag b iecul.ar wrUght item.  Weight, of
-at ast. 0, on 0 ;)ref orablfrom  20 '100 to 3 ?0, f lr,i) 7 In d e t a il,
tine po1yc adonate derivative !'P.3?  Can Ll j. 1 1= L^" 'i 031 1 Cd.l _
]C'ea::e SC r aco t Ll r AI'.: t: S ',f  if0rIT. L'.la ~7 i r Ri R Rz (X) 2
R m R R` T ; ne eir_ R.` and are dependently from,  each other hydrogen,
halogen, preferably chlo  II  S nine or bromine, C:,.-C2 alkyl C5-C6
oycioalkvl, C6 C1<~ aryl, preferably phenyl, and aral - kyl., preferably
pheny]_ C_ Cq alkyl, in particu - ar b en:zyl; in is an i:ntegfrom 4 to pref
c;rably ~ n r 5; R and P, a can be irctivlaualiy se- 



20 lected for each X, and J- ndependently r epresent  hydrogen or. C1-C6
alkyl; 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 I to 2 a'_oms  X, in particular at one atom X only, F. 3
an d R4  both are alkyl. R3 and R' may ]n particular be  methyl. The X atoms
in the alpha position to the  diphenyl-substituted C atom (Cl) cannot be
dial  I<'f 3U1~:,L ltuta. 1e X a orno in. the beta pos.,].- . ; ]. ;t.1 . -
. En  _ _ _ l t.; C ! can an lie (11 =una z 4i-ea with f e ably s no - f of
. 1', 1 a iD )mate chat ive- . Liie may n)a i .slance be f ormed lsa s ec
non non tie e, su. h e, s, a, 4 -;3,', ib- crimothv;, 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 10 ncen tion may
for instance. he de from dilhe.- hole of for'mul a (Iai according to the
document  1)L: A 32 .306.6, the sCCpe 0f dis c _.os'..re o.,. welch
',ww2.'th I'`_1 complete contents 7-8 here isv in.c Iudedi in  the s.- ope o
f disclosure of this description. 15 A diphenol. ci fc row !a l.a) cotter
,ormati.ol"  o f hcmopcl.vcarhonates as w e l l s e v e r a l diphe- no - s
of i o r n ? u l a ( I a l under :_-is rlrat9.o n of cc'poly- :_:ariconates
can be used (the meaning of radicals, gaps end p.raon eters s ame as to
formula Sj.  20 



R R,  HO C OH  RZ `) R7 R  25 furnhermore, the dipho 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 (ID HO - Z - OH (Ib`, iV  Tor ,,,along hirn-molecular,
tnermoulastic, arc- mat oo; -ycar;ornate d1:j ies. S l,itable of diphen. -o;
F ` I a rlb i.._  those" r'n reir, 7 an aromacir radito ci reit`r 6  5 to 30
C: atoms, which may contain one or several. aromatic nuc ei, be ::ub ti u e
and cc stair eli  phat.c radicals or othe.r cyclonal phaty_c radicals  than
those- of formula (iai or heter_oatoms as  br'.dga members. 0 Exam i IT orr
the diphcnols or formula fbi  are: hydrocui_none, resorc,in,
dihydr.ox,ydipher.y1s,  bi-ih1, droxyphenyl) - alkenes, h is - (iryd~r
exyphenyl)-- cycloalkanea, his-(hyciroxyphenyl)-sulfides, his- (hydif ox
yphenyl)-ethers, bis - (hydraxyphenyll- ke  IS t ones, bis-(hyd if ox
yphenyl)-suif .ones, his-(hy- droxyphenyl)-sulfoxides, alpha, aloha
'-w_-a-(hy- dr.oxyphenyl)-dii'sop Topylben ones and 'henu- c lear - a) k
ylated rand nu,ud7.es r- h:al c aenated com - pounds. 20 These and other
suitable diphenols are e.g.  described in the documents US-A 3 028 365, 2
999  835, 3 148 172, 3 275 601, 2 991 213, 3 271 367,  3 062 781, 2 970 131
and 2 999 846, in the docu- 



ments C E - A 1 570 703, 2 063 0 3, 2 063 052, 2 25 211 956, the EE - A 1
561 518 and in the monograph  "H. Sohnell, Chemistry and Physics of Polycar
- honates, Inter so ion cc Publishers, New York  1964", which with its
complete Contents is  nereby included 7.n the scope of d sclo,sure o`  30
the present application. Preferred otheer daphenols are for instance:
4,4'-dihydroxydipheny_, 2,2-bis-'4-hydroxyphe- nyl)-Propane ,
2,4-1).is-(4-hydroxyphenyl)-2-me ~ h y l b u t a n e , r bi.s
(4-hvdro>yphenyl)-cyoiohex- e, a l p p h a , a;.pha b ., 9 hydr o x y p h e
n y l ) -p d i . .-o p r ,py1be t z e n c , 2 i b 8 3 - - m e 1}i. i - - ' 1
- h y d r ox y p h e - a ", JJ  ) - p r o o p a te , 2 , 2b i . _ 3-c l ' .
o r o - 4 - h y d c o , y p c e - 5 by - o r o r p a n e hi ; ' ; -cyrri~..
h l , l- i h v d . r "rnr_e ny'-', tierrime , 2 , h ; - s - i--n tcl _ k )
ne h i s . . ( 3 , 5 - - ) l - 4 hycr xvprhe nv .- suifone, hi-s-X3,'5)-1
.ethyl - I -hyd r oxy- ph nyl) -2--a ethylhat :ne, 1, 1-hi a - (3, d_
iil_I-hi,,-4- 0 hydco xyphetny1)-cyclcti exane, a ph a,aIpha-b_s 3, o c
-itneOt:vl 4 ]) vc?~ u>.yn} yz p diisoproo lben  e!lc, 2, 2-bis- ( 5,
5-a1cIil' r J-4--hy 1roxyp1 en 1)- pr. ;par- e a d 2, 2-bis-(3, 5-dir
_om.cyd roxvphe- ny'.)-propane.. S Particularly preferred diphencis of
formula  In, are for instance: 2,2-bis-(4-hydr.oxypne- ny-l-propane,
2,2-his-(3,5-dimethy:i-4-hydroxy henyl)-propane,
2,2-bis-(3,5-di.chloro-4--hy  rIfo Kyphenyl ) -propane, 2 , 2 t- i s, (3,
`--d brarrlo-4-hy - 20 droxynnenyl)-propane and 1 ,1-his-(4hy,droxyphe--
nyl)-cyclchexane, T_ II pa Licuar, 2,2-bis--(4-hy- 



droxvpbe!-yl)-propane. preferred.. Thee ther d_ - phes;ols may be used
individually as well as in r,  ^ i x t u re . 25 The molar rati o of di
phenol, of formula aj  to, if app is able, the a] so l ]sed other d_pheniois
of formula (lb) should be between 100 mol % (Ia) 0 m of lb) and 2 mul (I,a)
to 93 me!  Ib:, preferably between 1C0 mol iIa) to 0 mol.  no (_-b) and 10
mol o !Ia) to 90 mol (Tb) and in particular between 1C0 mol (Ia) to 0 rnol
Ib) and 30 mot I?a, to %0 mol. - (Ib). The high-rro.ecular. polyearbo:nate.s
from the  :iipheno1s of formula (Ia), if applicable, in 12  ncm:rlatic, i
,plc'. th r a:.i l._no'. , may be made  according .:c ho kn1.iow!n 'ooi/c
a."bcD a_te 1c _L or.  me t sh 7 he different aighenel:, may; Le 1.xed  a a
..atistac.a_ manner as we i1 as !so . c4- wise. Me r, 1_yCaroonuto deri
vatlvf.,Sec oc ].'!CJ  cc the invent Wan may be branched in a per cc  known
manner. If the branching desire., this  can be achieved an a per se known
manner by cor. 10 densaticn of small amounts, preferably amo_ints  between
0.05 and 2.0 mu1 (referred to the used  diphenols), cf three or mc -..e t
han three -.func- tional c or.poui ids, in p articuiar such with three  or
more; than three phenolic hydroxyl groups. li Scm e 1b_.-anchi.ng agents
with three o-.r more then  tnI..ee phenolic h,ydroxy1 groups are:
pi1ioroglo- cin, 4,6-dimethy1-2,4,6-tri.-(4-hydroxyphen yL)- 



heptene-2, 4,5-dime thvI-2,4,6-tri-`:4-hydroxyphe - nyl)-heptanc,
1,3,5-t.ri-(4-hydrexyph.envl)-ben 20 zene, 1,1,1-tri-(4-'hydroxyph enyi)-eIt
hane, tri- (4--hyd roxyphenyi)-phenylmethane, 2,2-bis-[4,4- bis-(4-hydrox
yphenyi)-cycioh_.xyll- propane, 2,4- bis--(4-hydroxyphen
yi-isopropyl)-phenol, 2,6-is- (2-hydroxy-5-methyl-be.zyI -4-methy1phena1, 2
25 (4-hydroxyphenyi)-2-(2,4-dihydroxyphenyl)-pro- pane, hexes - [ 4 -(4
-hydroxyphenyi-isopropyl)-phe- nylj-orthoterephthal.ic acid ester,
tetra-(4-hy- droxyphenyl)-methane, tetra-[4-(4-hhdrox ypheny1- isop rop
yl)phen oxy)-met hane and i,4 bas [4'4 "  dinydroxytrophenyl ) -methyl;-ben
Z one. Some of the  other three - functional compounds are 2,4-dihy- droxy
benzoic acid, trimes2ic acid, cyanuric  chloride and
3,3-bi.s-(3-methyl-4-hydroxyphenyl)- 2-os:o-2,3-dihydroindo'1. - 1.3  An
chain stoppers i`or the per se. kn wn cu - in rc; of t :e molecular I.
:i_ght of -- e pol earbon- at der'ivani'v ES are C.S O '1 'J ` u'lct_i.On..
a 1.. c0m_  pr n he - .. usual con.cet trat lone Suitaa ] e Conl- pound are
e.g. rend!, 'ect.-catylpnen(,l_. o her aikyl - subsni in n-,.C.d plleno Is
FCf co i. ~.rol..l sing  e me lecu l_ar w igin part cu a _ small.  amcu:l'_s
of p~ nc:;1s of i' xca=a t`c) are s -e  ` R (To)  w"Iere n R is a branched 8
ana/.o .r. C9-elkvl radi - cal. Preferably the snare of the C8 protons in
i3 th:'hhe alkyl radical R is between 41i and 89 1 and  



the snare of the CHi annd Ci-!a p rotons is between  53 and also preferably
an c and/or  p Po aitlon to the 0H :jroup, and partlculerfy  prefer;-ably :
he up -;er l imit of the or `o snare is, 20 20 ,. the chain stoppers are
used in general I, in  amounts from 0.5 to "10, preferably 1.5 to 8 mci
referred to the used d~phenoIs. the pclycarbona te derivatives may pr
e,fe_rably  be made according to the ph aseee boundary me hod  25 (cf. u.
Sccne.-i.1 Chemistry and Physics of Poly ' carbonates, Po IVmer Reviews,
Vol. lx, pa qe  33f=., Ir;r:erscien__ Pohl. 1969. in a per Se  know cianne.
Herein, the dipk:enols formula (Ia) are  30 dissolved in an aqueous
a1k_a1ine phase. For rnak inca epcl.; car} o fates with (othe c diphenoIs, m
tu.are i oI d:.phenols of If mu- L a a ) an A the other.  dipien Jls, f it
instance those of formula Ib) ,  are used. For control ling the me t ecutlar
weight,  main , t o p p e r . e - of r 1 mu . C, may be  do Le.a. '2hel'l a
.... :act dun is performed in pr's SerLCe  of an ".pert:'., preferably
polycerhonate-dissov - ing, organic phase with ; hr ,ene according W.  the
method of the obese boundary condensation. 10 The reaction temperature is
between C 'C and CC.  n r. The, it applicable, also used branching  agents
(preferably 0.05 to 2.0 mol may either  be presented w i t h the aiahencl s
i.n the aqueous 15 alkaline phase or may be added dissolved in the  organic
solvent before the phcsgen ation. Beside  the dipheno3,s of formula (Ia)
and, if applica- 



ble, other diphenols (;b), thus their mono  and/or bi.s-cn].orocarisonic
acid esters can also 20 be used, the latter being added dissolved in cr-
ganic solvents. The amount of chain stoppers and of branching agents then
depends on the molar. i  amount of dinhenolatc radicals corresponding to
formula (Ia, and, if applicable, formula (1b);  25 when chlorocarbon_c acid
esters are also pissed,  the amount 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 methylene chloride,
chiorobenzene  and in particular mixtures of methylene chloride  and
chlorobenzene. if applicable, the need chain  stoppers and branching agents
can be dissolved  35 in the same solvent. 1T  As an organ phase for the
phase boundary  p-olycun ensation eve for instance me thylenee  ri10L"i deg
C.h' robe. zeue and mixtures of me Lhy- ere chl c 1 _de_ n:: r-hJ or h I i
'nE:. an aqueous a I. k.a 1 na phase _ . i fas r 1-^._ st: nce a NaOH. solut
i.ort. Irak ng the (:,oIycarI-)onate,  tier vat_ives according t.o the ph
boundary  :re h.oh can by catalyzed ;.n a usual m -inner b y  Canalyzers
such as !:ettiary amines, .An oarti cuu  io _ar terti_ary a.irhatrc a -11
.r,es s:rn as triru- t.y.amne or triethyIam_re; ttie ca:aly'zers ban be
used in amounts from 0.05 ro ':i .tot referred  to the moles of used.
diphenois. The catalyzers  



aan be added before the c e.n::tion or during  Ii or also after: he
4hosgenat.i.on. T h e p o- y c- a r b o n a t e is e r i v a :_ I v e s c a
n h e mad e according to the known method is homogeneous  phase, the sc;
-taped "oyrid .'.e method" and ac- cording to the known method for the
trensesteri  20 flcation of molten mass by using for instance  Biphenyl
carbonate instead of phesgene. The polycarbonate derivatives may be linear
or branched, they are homopolycarbonates or co- polycar_bonates ba.seca on
the d.iphenols of formula  25 (Ta) . By the arbitrary Composition with other
di- pheno s , in particular ":ith those of formu'a  (I'o;,, the poly
carbon-ate rroperties can be varied  in a favorable manner. In such cope
ycarbonates, =O t n'e d i p n e n 0 i s o f r o r rn, u I a ! 1 a l are c o
n t a 1 n e o i n  polycarbonate derivat.ves in arm,ounts from 10'0  mot to
2 in ol T, prF_ferab].y in amounts from ICt  not- o to 10 mot I and rn
p:erticuIar it amounts to  from l G0 l o 30 rlol. ref= rred rc the -,  a
amount cf 1f' mci of olnc~ of a ss. par c_u] arly aan geous eml dims _ f  t
:e i-nvcn1:icn. .s character ze;d by that tl..;e pol.y- 5 carbonate
derivative comu1 ses a :'JpiD_ymier 1L. pa.z cL:.a_ con i sting ,r._ ..er U
ni'.s M1 based  o.n formula ( b,' prefer:=};-';/. his phenol e`-`" and
3r,onomer Un i t s M2 ba ed on the ;emi na 1 iy aisub - sCituted d ii;y(.1
roxydi_phenyl cycloalkane, prefera 10 bly cf T; :he G 5~-lam', 3,5-Lrim
F_thy1 c yc1oYi Ex-1ne_ 



1, i - diyl ) diphenoI , wherein the molar: rata:-, M 2/Mi  is preferably
greater than 0.5, ror sic" copc,ly- mere i t has namely been found tIn at
surprisingly  the glass temperature '['g is below 150 after. a 15 first
heating cycle and may be increased in a  second heating cvcie, which
substantially im - proves t he staID l lily of the (I j-) aired structure.
Very parti,c~u11r1y pre erred is a liquid  preparation comprising: A) 1 to
30 wt %, pref- 20 erably 1.0 to 25 wt 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 wt. i !n particular 8 G LO 8 5 t 5, Of an organic
solvent or of a mixture, of solvents.  25 The liquid preparation may
comprise so- called functional materials. These are materials  familiar to
the man skilled in the art (cf. also  van Renesse, Optical Cccument
Security, arc: ad.,  Artecn House, 2005), which are use--d for the pro 30
tect inn of value and security documents. hereto  belong luminescent
substances (dyes or pigments,  organic or inorganic) such as e.g.
photolummino- phor.es, e lectruluminophores, anti-Stokes lunino - phores, f
luorophores, but also magnetizable, n')c to-a.;oust c ail;: Qc'r tile. e.zo
lect.ric  mat :ri r_i s. T} comprises Itlucores cri t as wel.1 as  ph o pho
r ea ce rim s u b s t a n c e s . F u r -.herrnorc, Raman- actl. 'i'a or <
10.C ...-aI.(:' i f ~ 1g re>ater-..a' s f i r. be  5 us : d , same a s an
Lail -,a b rcc. ~ e L;ia.tE E: LS. The used orq,an i.c. . ent.- are pr
.:grab h ueri _.,l v ents. These ma _y _n cart ;_cu1dr  De aliphati , cy'c10
311^,I at1.C, a cmat_ic hlYrocar- 



bOn5, sach as :nesitylene, 1,2,4-trraett1ylbeFl  in aeua, Cumone and Soieant
:;aputlia, , toluane, ?;y- 1e.neJ ( oroaili C; ester S, such as r,.et'.,y I
a pet a:.o, et:y_acetate, buty acetate, methoxypropylace - fate, ethyl-3- at
boyypropionatEn Preferred are  mEn s In yiene 1 2, 4-tri:neI- 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 preferred aria: rne3'tvl ene .1,3,5_  tr1,
me t:hylbenzene), 1,2,4-trin etIi ylben zene, CU 20 ircne (2-pheny'.propan
a), so lent naphtha anci  ethyl-3- atho xypr0pionata. P suitable mixture of
solvents comprises for  instance A) 0 to 10 wt preferably 1 to 5 wt  3, in
particular 2 to 3 'at z;, of in esity.Iene, B) 25 10 to 50 wt preferably 25
to 50 at " in par"  ocular .30 -o 40 wt of 1-inet',oxy_2-propanol- acetate,
C) 0 tc 20 wt preferably 1 t_c 20 wt in particular 7 tc 15 wt of 2,4-tri-
ffeth'ylbenzene, 0) 10 ro 50 at prCefe ably 25  $0 5 ~t in p a r._cular 0 4
wt of ~t; yl-_,-etlo oxyo rop ien,ate, i') 0 _ 10 oat prey..  erah1y ').G1
to 2 wt in particular 0.05 to 0.5  at of cu mene, and 0 to 80 at. preferably
1  to 40 wt , in particular 15 to 25 wt of sol  vent nopttha, the rel ative
amounts of the _i,po- nen.t.s A) to 0) al a_y, totaling 100 wt .. For
reasons at low t_em )e.railto r o.r. the  comp,n.ent, 3.t is pro erred if
the tc.to erat u re  step a) i s, .in the range from 1.1 to _ 2 0 `C,  in
particular from '20 0 no 200 At the Je- 



ginning o` step ) , rhe_ 2smper. ~_ur_a may h,e from  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 polycarbonate layer have a glass Lem-
perature i g 0f is .ore than 145 '0, in particu1 a"  more than 14 C, The
thickness of the first polycarbonate  15 layer and cf the second
polycarbonate layer may  be identical or dif', eren in the range from 10  to
1, 000 pm, in particularr from 20 to 200 pm.  The thickness, measured in
directions orthogona_  to a main _face cI a polyea rb cnate layer, of the 20
component is for instance in the range from 0.7  to 50 pm, in particular
from 1 to 30 pm. The invention further relates to a struc- ture, which can
be obtained by a method accord- ing to the invention. 12s structural
features, 25 such a structure may comprise a first polycar - bonate l ayer,
a second polycarbonate layer, a  component arranged between the first
polycarbon- ate layer and the second polycarbonate lye- and  an intermediate
layer connecting the first poly $0 carbonate layer to the second
polycarbonate  layer and comprising a polycarbonate derivative  based on a
geminally disubstituted dihydroxydi- phenyl cycloalkane, the polycarbonate
Layers and 19  t h e intermed at.e . . A y e r be! _ng f I -mly bonded wit!)
eacl-j othei~ _ The I . . , v e ' I t 1 10 1 i t e : _re? t o the use r) ".
P. C. rd1.11g t cot- I invention for k ng a  



s c ' t t r i t- anal/oL 11:,= d : I_;ment, .,hareir. o p c i a n - a ' . 1
y simultan ousjy with, b,- fore r.r attar the.  p' duction of the structure,
the first olycar- b. :ate layer and /or the second po' ycancC) riare av- r a
re directly indirectly ccnnneci ed with  10 i eaet: oneadd_[ ional laveL,
for instance a  printing layer. Exmpples for security and/or  value
documents are: identity cards, passports,  ID cards, access control carts,
visas, to Y. syRt- Lois, t ick.: t.s, driver's 1i dense , vehicle doc'u-
ments, bankeoCes, checks, costage stamps, credit  cards, any chip cards and
adhesive labels ( e.g.  for product. protection) . Such security ano cr
val..ue document s rypi;.:a11y comprise at ]east one  s. seats, a ,tinting ]
1, e1 anal optionally _. 20 transparent cover layer. Substrate, prnt.ing
layer and cover' layer themselves may he composed  of a multitude of layers.
A substrate ]..s a car- rier structure, onto which the printing layer  with
information, images, patterns and the like 25 is applied. As materials for a
substrate, all  on ventiona].. material; hascu o paper and/or  (organic)
polymer can be used. Such a security  and/or value document comprises within
the total  multi - layer s truct.are a structure accordirng to 30 the
nvention. Beside the s-r tune according to  the invention, a: least one.
printin layer i.  provided, if applicable, several pr_nring layers  are
provided, which may he app] ied between r_he ,c polymer layers, on an c
ter,-.al Bursace of  he structure or on an a,ddi:ccnal layer con- nected
with the structure. 



20  in the fc1Lawi_nq, the invent_r,:- des.cr bed  r, no -~ d etil refeI- ce
o non si_c;  mbcd,ir^ens. There arec: _loc ra a differential scanning cato 5
rimetry diagram at a layer- comprising a porycar- bonoto d eriv a,t vs a 3ed
according cc the inven- t :. o n, Figure 2: process flow of ma, ir::q a
multi- layer structure with a aein V.- () ii d' UCtor component, 10 Lioure
3: process` flow C) f making a multi- layer structure with a volume
hologram, and  Figure 4: process flow of making a multi layer structure with
a display. Example 1: making pA-ycarb-onate derivatives  5 be used according
to the invention. Example 1.1: making a first polycarbonate de- rivative.
205.7 g (0.90 mole) hispYrenol A (2,2-bis-(4- hydroxyphenyl)-propane, 30.7 g
(1'.10 mole) 1,1- 20 ban- (4-h.ydrexyphenyl)-3,3,5-trimethyl cyclohex ane,
336.6 g (6 mole) KOH and 2,700 g water are  dissolved in an inert gas
atmosphere under stir- ring. Then a solutic,n of 1..88 g phenol in 2,500  ml
methylene chloride is added. Into the well 25 Stirred solution, 196 g (2
mope) phosgene are introduced at pH 13 to 14 and 21 to 25 C. The;;  mi
ethyIpiperial ine is added and ~t.i.rred _o,.  another 45 :ain. The
b1.sphenolate-free aqueous  phase is separated, after acidification with -
21 phosphoric acid, the orgar:.c phase is washed  



neutrally ,,Iith water anti freed from solvent. The polycarbenate 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 analogous manner to Example 1.1,
a  mixture of 181.4 g (0.70 mole) hisphenol A and  63.7 g (0.21 mole)
1,1-bis-(4;-hy(Iroxyphenyl)- i1 10 3,3,5-trimethyl cyclonexane was reacted
to the  polycarbonate. fhe polycarbcnate darivvative has a relative  "`-
solution viscosity of 1.263. Example 1.3; making a third polycarbonate d  IS
r.vav ive In an analogous manner to Example 1, a mix- ture of 149.0 g (0.65
mole) bisphenol A anti  107.9 g (0.'35 mole) I,1-bis-((4-hydrox.yphenyl)-
3,3,5-`:rimethy1 cyclohexane was reacted to the  20 polycarbonate. The
po.lvcarbonate derivative had a relative  solution viscosity of 1,263.
Example 1.4: making a fourth polycarbonate de- r l vat i ve 22  As in
Example 1, r mi.x;.ure cf 205. 7 (3.90  mole) bispher:cl. A anal 3u.7 g
(0.10 mole) .1 1- bis-(4-hydro,zypheny_. -3,3,5--trimetII y cyclonex - ar, e
was reacte 1 to th_ , ~lycarbonaL..e 5 Exa,nple 1.5: making a filth
polycarbonate de- rvati- v e . As in Example 1, a mixture of 181.4 g (0.-19



mo.1e) bisphenol A and 63.7 g (0.21 mole) 1  bi.s-(4-hydroxypheny
1)-3,3,5-triin ethyl cycl,ohex 0 ane was reacted to the polycarbonate.
Example 2: making a liquid preparation used  according to the invention. As
a preparation to be applied by printing  techniques, for instance by means
of silk-screen  15 printing, the following solution is prepared: 17.5 weight
parts of the polycarbonate from  Example 1.3 and 82.5 weight parts of the
following solvent mixture comprising: Mesitylene 2.4  20
1-methoxy-2-propanolacetate 34.95  1,2,4-trimethylbenzene 10.75
Ethyl-3-ethoxypropionate 33.35  Cumol 0 . 105  Solvent naphtha 18.45 3  A
colorless, highs y r _ous soiutiol with a S 0 i Lit 50C1 viscosity :; 1 oil.
Tpac 3l: w a5 Jb-.  taincd. E.amp I.e 3: 'ICeasuz log the (('. a.S._
temperature of  5 a coat n.g Compri.S_: ci a. poS 7C rnoI a e _teriva ti.~
'.roe`'. Sxam p1e 3. Ti soluti:on or the pcl vc a Y b a n a t = d e r i vary
of 1 xample 1.3 in rnixtLirre o~ soL ent._ of 1..xam- p.Ie 2 was' made, the
s:hare cf the p01ycarbonate to d e r i rat_.ive bein , 10 wt % and the share
of the  ixture of so1ven`6 being 90 -. The obtained a o 1 u t i o n was
printeci by means  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  c v box. Then the dried film
was _removed frcu.  the glass plate and invest-gated b y me- ans c f
different.fal scanning calorimetry (CSC). .1fter drying, a softening
temperarii re of T,  20 112 C detected after the f_r s1 heating-up  step.
Only after the cooling - off a r:_i second  heatinq - u-j p steps, the
expeot..ec trap s iticns at -'c  _- ID,5 "C reso. are obser',;eI. The DSC
differen- tia_1 scanning ca1oriin etry) diagram is shown in 25 Fig ure 7..
The low TQ value a= the first heat_ng - up s tep permits a comparably tow
t_emperatore  rioting thte lamination. Example 4: tucking structuures
according to the  i n v en r 1 0 n 2 4 polycarbonate film 1 MakrofolG 6-2
(th.ck  ness approx. 100 ;,ml covered with eLe;rents a t T1s1.)oI der v'111
rCe Ya11i p p e ail C. IVer pa to (I gure 2 . The. I ernents the  5 C ramp,
ider an`. enna 2 `)ave rhicn .sc`.  aDp;:cx. 1/. )J Pi?. O'1 the Cll '8 ri
contact r'~g~'i (';f  the L .r anspoii a e r anT:enna 2, a se;.iconductor
Corn- ponen.t 3 e 1~ pm thick s called flex ch -p c cn - trolling t he eIe;
tron1C .__ansoonder f'unction.s, 10 i s ar 7: ante: /'~'i rl''~re 2 a) Now,
{'. )"ie s ace o the  poiycar)ioh'ate film 1 provided With the mentioned
components 2, 3 is provided bV means silk  screen printing with a layer 4
from the composi- '..ion according cc. rxa?n.p].e 2 (Figure 2c) Silk 15
screen printnq s made t ice, Then drying is  made under_ air atmosphere at
100 fc:r 60 mir  A layer thickness of approx. 3.3 pm of the dried  



polycarbor:ate dc^rivate (Figure 2h) :alts. T.",e  side of the no
_}rcarbonate film 1 with the colihpc 20 rents 2, 3 and the polycarbor,at e
derivative  layer 4 is covered with another polycarbonate  film 5
Makrofolo,, 6-2 (thickness approx. 100 burn),  and the thus resulting
structure is laminated  with, if applicabie, further stacked polymer 25
layers in a conventional industrial laminating  press under the action of
usua pressures  (approx. 5 bars) and at about 160 to 200 C  and more (Figure
2c). Comparative experiments were made in a cot- 30 responding manner,
however without the layer  from the polycarbonate derivative 4. Whereas the
yield of operable components in  the process according t0 the invention was
approx. 75 , the method without the poIycarbon Y5  ate del. - var ive
resulted in e:. yield of ap}pox. 5  on - y. op t i c a l ins stie.t_on Of
the st ,cture  d i d not show any r e c o g n t 7 x o a J !ha.e 1.1m,.t in
t'.e  tecions, where the two l i__.arbonat ti1w 1, 5  were d,r act - y, o r
only Cv t-h= rayer 4 frori the  colca Y'bnt:ate. der_ ative ,ornect.e wi .h
arch  er.. T ' h e structure i s a L bloc k mother- exanpJa for a component
to be NMI- 0 n ted is a volume hologram 6, which may fo n - star.ce h eve a
thickness cf 1C Pm, Processing  take. place in an analogous mr.anr.er to
t'oe move  variant, and reference i-s made to Figures 3a - Sc. A structure
is obtained, the laminar.ed boi 



Is _1'raam .: .. which meets all requirements with re - gard I- C.) imago
quality includ_ng the colors.  itnother example for ether components to bee
laminated may he displays I or other electronic  components mentioned in the
general part of the  20 description. If such a component_ has a layer
thickness of mote than 30 _im, it may be recom- mendable that the component
is not placed on the  poiycarbonate film 1, but into a depression 8 of  the
polynarbonate film I. Then the coating with 2 thhe poiyca_boriate derivative
is made suitably  such that in the depression 8 with the inserted  component
7, there are not left any hollow  spacebut a complete Lilting-up is achieved
w_th the pclyca rbonate dertaraf -ve T r_e respec 30 ti"e process flow is
shown Figures 4a - 4c. Pa'.: i,t C:iairr P, ;nc h.oc; f r makn:i sCro_ nre w
a - .  1 o., one `irst pclyre Far 1 apes' (1' end seconc;  yno r .ayc- r i5
; each made from a p c _ , .-a;:ljon 5 ate p'o yme'_ based on ti sp Ie ;o].
P., between the  polymer _ayers (1_, 5) a cc component (2, 3, 6, 7)  being
rranoed, comprising the o..low! Ig steps: a) toe component is arranged ,) n
the first  po lamer. layer (1) nr placed in a depression (6)  0 of abe first
polymer Layer_ b) the first p-lvm.er '.aye- (1.` is coated on  the side, on
which or in which the component (2,  3, 6, 7) is arranged, at least in the
region of  the component (2, 3, F, ii with a li.cuid orepa 15 ration
comprising a solvent or a i xture of so1_- vl and a pc,! yC:arh(,,nate Teri
alive based on a  



geminally d sohstitated dihydroxgdipi)enyl cynic- a_ 1 ,_ane, optionally a
drying step is made after:  20 step h d) after step L^) or step c) t_he
second  r_>olym.er layer (2) is placed on the first polymer  layer (11,
covering the component (22, 3, 6, 7), a) the first polymer layer" (1) and
the sec- 25 o:d pc..1yin er layer (5) are laminated with each  other. under
pressure, at a temperature from 120  Cto 2211 and for a defined time. 2. fhe
meahi od ancora1ng to claim 1,  wherein the comloone. n.t i2, 6, ie an elec
27  tron;.c component (2, 3, 7) or a volume hologram  61. 3. The method
according to claim 1 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 b` from 20, (i00 to 3')0), 000. 4. The method according to one of
claims I  to 3, wherein the polycarbonate derivative com- pr.ises f
unctional carbonate structure units of  10 formu.1a iii, R R c -~O-0-c-- p 2
15 R (X) m R n  R~ R (I)  wherein 



Pt and R2 are independently from each other  20 hydrogen, halogen,
preferably chlorine or bro- mine, CI-C8 alkyl, C6-C6 cycloalkyl, CE-CI0
aryl,  preferably phenyl., and C7-C 7 aralkyl, preferably  phe;'iyi-Cj-C4
alkyl, in particular henzyl, m is an integer from 4 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 n is
an integer greater than 20, tr the proviso that at 'east at one atom  X, R
and R are both alkyl 5. The method according tc claim 4,  wherein at 1 to 2
atoms X, in particular at only  10 one atom and R4 are both alkyl., 6. The
method according to claim 4 or 5,  wherein R and R are methyl. 7. The method
according to o_ne of claims 4  to 6, wherein the X atoms in the alpha
position  15 to the diphenyl-subs`i.tuted C atom (Cl) are not
dialkyl-substituted. S. The method according to one of claims 4  to 7,
wherein the X atoms in the beta position  to Cl are disubstituted with
alkyl. 20 9. The method according to one of claims 4  to 8, wherein in is 4
or 5. 7 291 _ 



7 l method accoj n,; t..c one of 1 .. _ms 4  to he'd. n the pc,-vc a b;J1
at-e i e i :. .1 v v 's s  'based cr_ O]-_c a ne - i, -diyi  5 drnhenoi-~ i
il'.e ~.h 1. y i , Ia1-1e._d , l - d i  pheno , nr , 4, 4--t rimethy7.
cvciopentane-1, 1-dial)  dipheno_ . 0 11. The method according to one of
claims 1  tc 30, wherein thee polycarh orate tier ...,:rive coal- pri.ses a
copolymer in partic-2.lar consist_ng ;,f  monomer units MI based on
bisphenol F., and rnono-- mer units M2 based on the g'sm.inatty di"auLs`i
IS t lute di hyo r ox vdi phen yl c_%c: ".ai kai;e, pL Taoiy  4 , 4 ' - ( 3
, 3 , n - t r i . m e t h y i <.y_I-,n " Y a n e - - l , 1 - d y i ? di-
phenol, where i n the molar r a t = o M I pre ferabbly is greater than C.3,
in particular greater tihan  O.t for instance greater than 0.5. 20 12. The
method according to claim i to i1,  wherein the tein perat_ure in step e; is
in tine  range from 120 to 220 0C'. the met`od according to one o: clams 1
to 12, wherein r- he first po carl:c;nat: aye:r (l;  25 and tin second
pclycarbcnate layer (5; have a  gl ass temperature Tg o;: more than: 145 `g
- 30 . The metho .'cco: ding to one of c i,''ms 1  to 3 ..herein th.. thick
1e s of t. ,t f i CS nary - c 2 bonat_el la y tor (7) and 7f the second pu
ycar- bonate ]a] per 5j 1_S iue -I _ .1 or. di ffet- enri n  



h_~ ra ge from to 000 :r, in par- icullar  from 20 - ., 2 00 (gym. :.5. The
method 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 component is in th  rance from 0.1 to 50 gm, in particular
from 30 om. 16. The structure obtainable with a method  according to one of
claims 1 to 15. 15 17, . A structure comprising at least one  firsr
polycarnonate 1ayeer (i), a second p-olyosr- bonate layer (5), and a
'component. (2, 3, 6, 7)  arranged between th.e first Po lyca r.bonate layer
1 and the second polycar.bonate Mayer (5j and  20 an in - ermediate l ayer
(4) connecting the tir.st  pro _Iycarnonate layer (1) with the second
polycar- h.,cna' e layer (5] and comprising a polycarbonate  derivative
based on a gemi_nally disubsti_zitted  di hydrox_ydiphenpl cycloalkane,
wherein the poly 25 carbonate layers (1 , ca n d h e i n t e r' e d =. a t e
layer (1) are firmly bonded with eac: other. 18. The use of a method
according to one of  claims I to 15 for making a security and/or  value
document, wherein: simultaneously 4:it~i , be 7 _ fc're or after the
production. of the structure,  t - first polycarl ,nate a -yer i1) and/rr
the  second p< 11, c arb r,nate layer t re direct iv ur  indirectly
connected with at least rune add1- 5 onel ;.ayrr, for instance a oxirti.ng
7.ayer. i9. The security and/or value document ob- 



tamable according to cla.-i[n L3 20. The secuarit_, anad/or value document
corn- wising a structure according to claim 1;S or 17  10 eind at least one
printing 'ayes. 




