WD 98/ 21036 - 1 - PCT/ CH96/ 00404 ki ng cards and cards nmade by
this method The present |nventlmmmmm““gm a nethod for nmaking cards
‘according to the precharacterizing clayse 5 of Jdaim1l and to a card nade
by this nmet hab ggk21@@esent invention-relates nore spepdt/cHdéyooooa
<method for making cards, in particular smart cards or bank cards,

| ami nated by u@ééhaaefaknﬂa £hbhaughs! 48083t L AL (il:?sq{ﬂ bsﬁ%e&& e all,

10 the partic case of e manufacture of smart car e i nvention
may al so apply to the manufacture of any other type of |am nated cards,

for exanpl e plasticizgge BaBkepar Givedrd £RN0PE1GAEES (f ¥ §lekhdG CAEHS.
However, the invention groves nor e partlcul arly_advant ageous faor 15 meki ng

cards i nt end@fNdDeCIELY ARCRTCedGertdrt %uP&'ﬁﬁ:ﬁaEaﬁé&?lﬁénges‘b]eﬂ%?Iy for
cards corrprlsomgcaamopucaaid Efagnet icarr ahdet rigni c;rﬁ@rageh@artime Most

known smart cards ar e; made_b | ayers .of. var S mater,i such
as pol yvi nyl Eniort mﬁ%mif%}t) rg?i)%%%aﬁBEﬁa%@%ﬁ%)l S?LIXB% © & "I"eetag? one of
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necessarys Imaking cards intended to be used in a reader or
automatic machine, especially for cards comprising an
optical, magnetic or electronic storage portion.
Most known smart cards are made by laminating
layers of various materials, such as polyvinyl chloride

20 (PVC), polycarbonate (PC) or ABS, at least one of the
layers accommodating an integrated circuit. Of the
known manufacturing methods, hot-laminating methods and
cold-pressing laminating methods are particularly
important.

25 According to hot-laminating methods, the
multiple layers fbrming a card are pressed between two
plates and simultaneously heated to a temperature
usually close to 160°, making it possible to fuse the
layers together. A second cold press is sometimes used

30 after the first, in order to cool the layers as a
Whole. Such methods are mentioned, in particular, in
the patent documents WO 94/22111, DE 4444788, EP0163534
and EP(0488754.

These methods are difficult to use in order to

35 make smart cards comprising fragile electronic
components which risk being destroyed by the intense
heat and high pressure which are necessary. In

particular, these methods are unsuitable for making
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card manufacturers employ, for the outer faces,
synthetic sheets which have undergone prior surface
treatment. This may involve, for example, hot pressing
of the synthetic sheets against a smoothing plate, for
20 example against a polished smoothing plate which makes
it possible to eliminate surface irregularities. After
smoothing, the synthetic sheets are cooled, detached
from the polished metal surface and stacked, or
sometimes wound on themselves, for the purpose of
25 selling them and transporting them to the card
manufacturer. The synthetic sheets obtained must be
sufficiently smooth to be used as outer 1layers of the
laminate.
The present invention relates to an improvement
30 to the methods for making cards. In particular, the
invention relates to an improvement to these methods
which 1is particularly advantageous when it is applied
to making cards intended to be wused in automatic
machines.
35 According to the invention, this improvement is
afforded by means of the elements of the characterizing
clause of Claim 1.
More specifically, this improvement is afforded

by carrying out the laminating operation by the cold
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temperature below 140° or, preferably, below 120°.

Other advantages and particular features of the
invention may be gathered from the dependent claims and
from the description given by way of example and
illustrated by the figures, in which:

Figure 1 shows an exploded view of the various
layers forming a smart card.

Figure 2a shows a diagrammatic section through
the second synthetic sheet before the hot-smoothing
operation, according to a first variant of the
invention.

Figure 3a shows a diagrammatic section through
a synthetic sheet during the hot-smoothing operation,
according to the first variant of the invention.

Figure 4a shows a diagrammatic section through
a synthetic sheet after the hot-smoothing operation,
according to the first variant of the invention.

Figure 5a shows a diagrammatic section through
the various layers forming the card, before the cold-
pressing laminating operation, according to the first
variant of the invention.

Figure 6a shows a diagrammatic section through

the various layers forming the card, during the cold-




the various layers forming the card, before the cold- 35 pressing
lam nating operation, according to the first variant of the invention.

Fi gure 6a shows a diagrammatic section through
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Fitgir e 7eyistionsi@ di sgeapsat i begegki on thiar ougldbt - smoothing

operation, according to a third wvariant of the
invention.

Figure 3c shows a diagrammatic section through
two synthetic sheets during the hot -smoothing
operation, according to the third variant of the
invention.

Figure 4c shows a diagrammatic section through
two synthetic sheets after the hot-smoothing operation,
according to the third variant of the invention.

Figure 5c shows a diagrammatic section through
the various layers forming the card, before the cold-
pressing laminating operation, according to the third
variant of the invention.

Figure 6c shows a diagrammatic section through
the various layers forming the card, during the cold-
pressing laminating operation, according to the third
variant of the invention.

Figure 7c¢ shows a diagrammatic section through
a finished card after the cold-pressing 1laminating
operation, according to the third wvariant of the
invention.

Figure 2d shows a diagrammatic section through
a synthetic sheet before the hot-pressing operation,

according to a fourth variant of the invention.
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a finished card after the cold-pressing | aminating operation, accord
the third variant of the 35 invention. Figure 2d shows a diagrammtic
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sheet, for example made of polyvinyl chloride (PVC),
polycarbonate (PC) or ABS, cut to the required
dimensions. The outer face 10 may be printed, for
example with the name of the holder and of the banking
institution, 1f a bank card is concerned. In one
variant, the upper layer 1 1is transparent, and the
print may be provided on the inner face 11. The outer
face 10 must be as smooth as possible for esthetic
reasons, so that the card can easily be read and
written in automatic machines and to make printing and
subsequent personalization of the card easier.

The lower layer 2 is similar and symmetrical to
the upper layer 1; in the same way, the outer face 20,
which must be as smooth as possible, may be provided
with a print and, if appropriate, with a magnetic or
optical data storage zone. The inner face of the layer
2 is designated by the numeral 21.

Where a smart card is concerned, electric
contacts may, if necessary, be provided at least on one
of the outer faces 10 or 20. Cards are also known, the
outer faces of which are provided with photovoltaic
cells making 1t possible to supply an electronic

circuit in the card.




2 is designated by the nuneral 21. \Were a smart card i s concerned,
electric contacts may, if necessary, be provided at |east on one 35 of
the outer faces 10 or 20. Cards are also known, the outer faces of which
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i nvention i nlogtder oiro bymkeeans of photoinitiating agents. The outer
layers 1, 2, the surface of which is critical, rest,
during cold pressing, on the smoothing plates 4, 5 used
for smoothing the outer 1layers 10, 20. Pressure is

20 exerted on the layers 1 to 7 in order to bind them and
ensure good adhesion.

This smart card configuration is given only as
an illustrative example. Depending on requirements, the
invention may also apply to smart cards comprising

25 different layers, for example positioning layers,
compressible layers, layers of other electronic
elements, etc. The invention also applies to the
manufacture of cards formed solely from two outer
layers 1, 2 laminated relative to one another. It is

30 also possible to use the invention in order to make
cards formed from two outer layers 1, 2 assembled
together by means of a binder layer 6 coating various
electronic components.

Figures 2a and 3a illustrate the operation of

35 smoothing the 1lower layer 2 by hot pressing. The
synthetic sheet 2 is first placed on a smoothing plate
5. The smoothing plate 5 preferably consists of a
stainless steel plate with a polished or satin-finished
upper surface 50; a pressing plate 8 makes it possible




cards forned fromtwo outer | ayers 1, 2 assenbled together by neans of a
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sheet 2; however, since, in this variant, no electronic

component is mounted on the sheet 2 during heating, it

is possible to employ temperatures higher than the

20 melting point of the synthetic sheet 2, preferably

temperatures of the order of 150° or even higher than

180°C. In order to avoid deformations and tensions in

the sheet 2, the heat is simultaneously applied from

each side of the sheet 2. In this way, the outer face

25 20 of the sheet 2 is smoothed by molding against the

polished surface 50. Additional means may be provided

for cooling the sheet 2 rapidly after the hot-pressing
operation.

In a new variant, not illustrated, the smoothed

30 synthetic sheet 2 is obtained by spraying or coating

with an acrylic wvarnish or with another synthetic

covering against the smoothing plate 5. If necessary,

the pressing plate 8 is 1lowered after spraying or

coating, so as to make the thickness of the wvarnish

35 layer uniform. No addition of heat is necessary for the

curing of the wvarnish. A thin varnish layer is thus

obtained, which is sufficiently smooth and uniform to

serve as an outer layer 1, 2.
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inpurities rimglknhiadheshddche té@l&%ﬁéséﬁﬁgs 1hi9atdlg Trhgéﬁlhgpur'ﬂﬂe' es 10
produce marks_on the surface ur| n (gm nating, by cold pres

Mor eover, it SPESESt fTRYI S o?C’f“htec % eetd! Bt 2 Fo b‘Bp‘I”aerlleaﬁal the
pressi ng pl akeherdhg he cohel puess \ﬁ/atleeutloartyr a0 . buhbkes imphese ialg

bubbl es e obV|oust det rlnent to.t en 15 the card
obt ai ne | n®3 st va(r%‘ltaniD of éIi’tehesw‘iu'nglae(n |grlel5 %sgurl %bl1amln *&71 ved

by means of biye st eps rofessiagret Modeowkirch ate iid | dsffateditl nf & gunhes 4a,
5a and 6a. AhelSTMPOLANG, dNedr eg3hnNg %tse & us @éésgpg%qgtel a), 20

but the sheet 2 is not detached fromthe ta sm)ot ing p n the
same way, thefuppe® sRéédt press Wéthaetadvd Mémbtqli@]@(ﬁre"é oA fgT

snmoot hi ng pl a@bl14s Téhee sheetisudly? d&Bimeddd €8 tthe SﬁP&h@h@QsP'oﬁfi es 4,
5 between_ the_snoot o?: operations and the 25 | am nating operations. |If the

synt het i t> sh&B€s & ransported to anot her nmachi ne, the snoothing
plates 4, 5 are demaunt ed amflstranspbahed ébgeatteer iwventtiler, these

problems are solved by means of the steps of the method
which are illustrated in Figures 4a, 5a and 6a. After
smoothing, the pressing plate 8 is raised (Figure 4a),
20 but the sheet 2 1is not detached from the metal
smoothing plate 5. In the same way, the upper sheet 1
is not detached from the corresponding smoothing plate
4. The sheets 1, 2 remain laid on the smoothing plates
4, 5 between the smoothing operations and the
25 laminating operations. If the synthetic sheets have to
be transported to another machine, the smoothing plates
4, 5 are demounted and transported together with the
synthetic sheets. The outer faces 10, 20 thereby remain
completely protected from impurities and scratches.
30 Lamination is carried out by the various layers
1, 2, 3, 6, 7 which form the laminate being superposed
in the appropriate way (Figure 5a), the outer layers 1
and 2 remaining on their respective smoothing plates 4
and 5. The stack of layers together with the plates 4
35 and 5 is subsequently compressed between two plates 9
in a cold press (Figure 6a). It is only after this
operation of cold lamination and curing of the binder|
that the smoothing plates 4, 5 are finally detached

(this is not illustrated). T T T

s —



éynt hetic sheets. The outer faces 10, 20 thereby remain conpletely
protected frominpurities and scratches. 30 Lami nation is carried out by
the various layers 1, 2, 3, 6, 7 which formthe |am nate bei ng superposed

i'n the approgpi gtsez%jgs( Figure 5a), the guter |ayers 1P?.gpg}{;6y§ggbgl ng on

‘their respective snoothing Iat es 4 gnd 5. The stack | ayers toget her
with the plates 4 35245675 | ‘s?esuﬁg‘Q&G AfBy BddtEsséd bet whevet whSFat es 9
in a cold preesloérEdgurteleGeétadlt o8 dabyraf Wweridhhiis oipesaheéd®nmai,, calfd

| am nation and curin he bi nde t hat t noot | ates 4, 5 are
finally det aEEESSSEFﬁ’u bles it ‘P‘P E%‘Fr é’treﬁ)cr%‘% %3@9 gﬁsmns by

PCT/ CH96/ 00404anaf tér knbens mesthiodsg pl ates 4, 5 have been renoved, the
stack of 4 ayers whi chj] %r%%t %ﬂedzgmxn 'f4b nfffﬁéﬁféteb% Cot -1 2nt h%

prescribed card di nensions by neans o known et Figures 2b, 3b and
4b illustrat &éhg vaePEniofSMatdlifiedy cﬂOt'sr@’é‘?ﬁ$h@9byThéﬁepﬁé%’P‘n@a}’These

steps may bBe“%%@d' N$isead Ofoft %ét%éuyﬁué@%sgeanlﬁl gyEBFedapa,3a and
4a, particularly f the manuf act ure of smart cards conprising el ectronic

conponents of2a t| fRul H2AHO TH Vkhes 0T F i Bagadactysesgeh pRattgur e
2b, a pr esscagdal aicﬁ'lp&‘lSMrId'l Pre¢ectnng pomponesitshesfe &Wparpochilars 81,
82, wll égr be u msn tQ%e pressi ng | ate 8'_.i.S Io%red agai nst
t he sm)o]t e prol ec |ng’pof"1fg| o E‘ nepratFe I¥AG fErk fhe 15

i nner face 2pre‘ssnhe szbﬂeEtteZB( Figurke 3ojecHierprpssiagnspl dierd' two
functi ons, go‘}@%nsassf‘ stgypi Qﬂlﬁ””ﬁ?e‘f’@'r%%lypuﬁgesug&ﬁ:k HheGUt SS‘%Ut

particul ar rtions of the %/nt het| c” sheet The heati1 ng neans make it
possible to eéﬁﬁéﬁnshepé%ehe ic Jsﬁeéltovzerq@] AE TG ex&epl EMOPRBingo

proj ecting pgnkkens, 8%h@nq>x%%eddlldgst§&tte£bxaé ep@rﬁe@fiéereﬂa mskghtheso t hat
the praqgjection 81 penetrat I ittle deﬁt o t he nt hetic sheet

2, wher t ABRRE gKEF Sprod; Bﬁeyﬁgeﬁ’a—(ss?es ’y tTi]F%UB CER&Gheet .

| f necessarypltbe 235 fuojcciorns, 82n nAycbe pesow dﬂdampiﬂfg cphhtngwhdgls, so

as pushes back or cuts out particular portions of the
synthetic sheet 2. The heating means 90 make it
possible to soften the synthetic sheet 2. 1In this

20 example, the two projecting portions 81 and 82
illustrated are of different height, so that the
projection 81 penetrates only a little depth into the
synthetic sheet 2, whereas the higher projection 82
passes completely through the sheet. If necessary, the

25 projection 82 may be provided with cutting edges, so as
actually to cut out the synthetic sheet 2. 1In one
variant, the projection 82 may be replaced by a
projecting blade having solely a cutting contact
surface with the sheet 2.

30 In addition to the projections 81, 82, the
pressing plate 8’ may also comprise a three-dimensional
relief structure. This structure makes it possible to
reduce the tensions and deformations attributable to
the pressing of the synthetic sheet 2.

35 Figure 4b shows the imprint 1left by the
pressing plate 8’ in the synthetic sheet 2. The
projection 81 has left only a shallow recess 21 on the
inner face 21, whereas the orifice 22 1left by the

projection 82 passes through the synthetic sheet 2. The




actually to cut out the synthetic sheet 2. In one variant, the projection
82 may be replaced by a projecting blade having solely a cuttlng cont act
surface with the sheet 2. 30 In addition to the projections 81, 82, the
pressing pl atwo &8/em03d so conpri se a Lhm&e-dlnenS|onaPCTVehBGV0$umucture.

-Thi s structurreeé@% bt POssi Pl eptoe reg%%q tgaer Q]‘[Séogns gggsggféor%i ons

attributable't e pressing of the syntheti Irgure shows
the inprint |edfactypnite conraReRy pﬁubéeguenhlbfh@oyylmehletunc Hieetard, The

proj ection 8Lmas hekbsOnl it a phalligwer eCesS 4keON (Beathpoey fa&ﬁéﬁé
whereas the orifice 22 left by the projection 82 passes through the

synt heti c sh&&QMPONEfHS V\0’9‘8171‘2‘1'€)38ausi§9 PpEYID6IB0EDE FECEsLaLeS) | |

have beenspraw ,dexb Qm)%mé ef o ske&CEhant Ccagaponert orsisequentmakd®unt ed
in the card, and makl&fe OSS|bIeto use relatlve}{ﬁthc nent s

Wi thout causitfy ROTIIGES] nfPRo BRI G acks SCE6SSx(HS TRECPFHSHEd o t
card. The orldqmpe:n}mtrmmesnted possitd ecatdr etangdes mtaouesssat)himg

cont acts of &nSOTRANENLABUDt o | I SAY dankdycocs WL RAU! 5 t hat

any nunber of Trecess or orifices may be rovi as req re on
the two out ePXaicsdf dfe repMigingt ear &heTh'éW@y@ﬂlﬁétfl fatret of tthes
snoot hed; gnd Htaped+d s |amnated, as in Figures 5a and 6a, with the other

|l ayers formng the finished card, It goes_wthout |ngthat S|mlar
recesses or orifices Mgy %}f%ﬁ}“%"el%SS}b‘?%Ql delhpg ?H‘Q%ﬁlﬁér 1. An
addi ti onal Qmermrhmmoédwebal NG EDHRESS 5@ and/ @a fasieni lﬂge &dﬂ‘léxf onal

conponents in the orifice b r appropriate. | ures 2c
to 7c illustrate’st e&rs |“Hrigne% ?ﬁlﬁﬁf}c ‘-’Eﬁé g[qn’ia 9%k d "G B ng to
a third varisating theti miemtlizon. ré’hessesteps oryfiepbacmyt halset s

descri bed the%g@r%&e*a r%erm?ﬂge SO IYWHE LA HR 021 T eSRECTMAlYioddy thi s

vari ant, et1c she
operation of weldlng, connecting and/or fastening

additional <components 1in the orifice 22 may be
provided, if appropriate.

Figures 2c to 7c¢ 1illustrate steps in the

20 manufacture of a smart card according to a third

variant of the invention. These steps may replace the

steps described above with reference to Figures 2a to

6a respectively. In this variant, the synthetic sheet 2

is cut beforehand at the appropriate 1locations 24

25 during operations which are not illustrated, in order

to allow the connecting contacts 34 of an electronic

component 31 to pass through. The synthetic sheet 2 is

positioned, as before, on the polished metal smoothing

plate 5, and the electronic component 31 is placed in

30 the orifice 24, with its connecting contacts 34 laid on

the plate 5. A second synthetic sheet 2 is

subsequently applied over the sheet 2. The second sheet

2’ likewise has orifices 24’ which are slightly smaller

than the orifices 24, but are placed at the same

35 locations, in such a way that the sheet 2' covers

particular portions of the circuit 31. It is possible

to change the order of these operations slightly by

inserting the component or components 31 into the

corresponding orifices 24’ of the sheet 2’ beforehand.




is cut beforehand at the appropriate |ocations 24 25 during operations
Which are not illustrated, in order to allow the connecting contacts 34 of
an-electronic conponent 31 to pass through. The synthetic sheet 2 is

positioned, &% baf/@i@3eon the polished-nehal- snoot hi ngpcplaties?ooapd t he
‘el ectronic cqnponent 31 LS Ex'[t ced %1%30. the orifice 24, _w its .connecting

th
contacts 34 Iai d-on"PREYPFAteYs.° %%%%Syﬁph&iilgﬁéé\ﬁt openation

subsequent | y tappipeldy ovke tsheeshert BroThdedeedmdh stieet coRpohekewi sSa has
orifices 24" iIth%r%}%Ieitgt}t_ly smal ler than the orifices 24, but are

pl aced at the same 35 locations, in such a way that the sheet 2' covers
particul ar portions d&he heeeppduitymghetici shegssi Bl e mayy Range tthe or der

of these ©pelicOntasd+ Ot | ¥sb¥hd NBEFLENGHRE coMBenes Qr [GaFRQReRt s 31
into the correspo,nql ng orifices 24' of the sheet 2' bheforehand. WO
/

98/ 21036 - 1PALEPERICHIGL00REEVEITS s tfns ETERIIS s ur cifdi™ B8 18%i ngl e
operation, boardpp tdverdhereé 2ntpravirdest wihd thedgomneonest so3keepyer the

sheet 2. The _second,synthetjc.sheet 2 be of the 5.sa mat eri al as
the first sh&ef foélrt%tsa%cﬁ f%lzl‘}%htmtrr%@?a?gg?f g?g%%t%s'%éreggﬁﬁdnent 31
from bei ng binei sdcacowarshedte 3 ntonporves the sealingoodsthe keddidehe

contact s; $4 blaush 4w tat}OtuI;% Q:l.lllteel’cacngﬁ)qle%&. JMoreover, the second sheet 2’
o -

i nproves the sealing of the orifi 10 24,” 24' around the conponent 31. In
Figure 3c, pressure il§ dp@uted 30 tReIH%S sis 2arplipgg tRetpeedsiviegspl at e

8'' and the snoothiRg tleatfrednidd) Pra€s §0’ SHRAQL Bhthemeutehinkaga 2@ The
pressing plate 8" %?? rises a receptacle 83, in order to avoid 15 the

crushi ng of the %t r2 3t° /M9 Qnguser drce mrbvi 488 PE&eSSdfCeni ng
the sheet 2 pidtel $0 'f arodfipusi s s heeteptaydehsti,c ishestde?, t3' avbhd

prevent any cisiCei s CBE b IR e ipRE B8 TR 1990 net
i |l ustrated, provigednglor reelitawing i pseoshantair ast rebse fay Bespngvi ded
in order to ¢o@l the SRAMRNEY sheets 2, 2'. The heating temperature
and duration employed will be selected so as to prevent
any risk of the component 31 being destroyed. Means,
20 not illustrated, for example radiator fins or an air
stream, may be provided in order to cool the component
31 during this heating operation. If, depending on the
component selected, it is impossible for the sheets 2,
2’ to be sufficiently heated to cause them to fuse
25 sufficiently, a double adhesive sheet 2’ or a layer of
adhesive or of resin between the two layers 2, 2’ will
preferably be used.
In Figure A4c, the pressing plate 8'° is
subsequently raised, whilst the two sheets 2, 2’ and
30 the component 31 remain on the smoothing plate 5.
Connecting wires 36 may be welded at this moment, in
order to connect the electronic component 31 to other
components in the smart card, for example to a coil. A
binder 6’ 1is subsequently poured over the layer 2'.
35 Depending on the fluidity of the binder selected, a
positioning frame (not illustrated) around the card
will be employed. The binder may, for example, consist
of one of the materials mentioned by way of example

above. It is, of course, possible, however to use a




31 during this heating operation. If, depending on the conponent sel ected,
it is inpossible for the sheets 2, 2' to be sufficiently heated to cause
themto fuse 25 sufficiently, a double adhesive sheet 2' or a |ayer of

adhesi ve or ofo resiangsd ween the two |ayearss 2, 2' will popyeuesahlowdae used.
In Figure 4c,

. th r essi ate 8 ' _is _.supsequently raised,, whil st_ the
two sheets 2,blfldae dln3bgghgjo&5[}rp%%eﬁt S ltég 'q?]e'bn()%h@ s%‘g?]tﬁ'n%a‘bﬁf%te S.
Connect i ng wiaddeB8/araysheetel deds at ilhustmetedt, im ohder grecadhiest t he
el ectronic CW%?¥%§ESBI to other conponents in the smart card, for exanple
to a coil. A binder 6' is subsequently poured over the layer 2'. 35
Depending on the fluiiay ofthate bilakersel exft ed,the pdsinimafierg fazme (not

i 11 ustrated) ysuegddite waighl wdl (begeppl o¥ed. Thhe nbisndsinpe, i1y
exanpl e, consist of one of the matertals nmentioned_by way of exanple
above. It is ¥ VB FSSIIsst bYe-hhdhyEmopshisg Rlapeod) droFprl et -

PCT/ CHI96/ 0ﬁ4%erbi m@hﬁr bmnabedf oagnaﬁf 8’ sol THishesgtie®t aw@%ﬁn%dt&f@ﬂh |
adhesi ve sheet,_ as,i trated in the preceding_.varignts, e other layers
of the |amn eefoarre@ar&%?a%&,e%msaﬁ I?Edgbﬁi §apses )-.%%tr?etlhilsaye%ﬁrm e,
only the outrery,sheét ¢owrsh, i tise somthidegl pl dbe 4eksmpppl | ®d proitered he
binder |ayer §rc i 5 gheet,y é@ﬂ@&hsggcg%ﬂﬁggggﬂ@%e@s Pregsiqg, on the

plate 4. Qther layers “may, of course, rovi " exanpl e a printed
10 circuit | &ECHHATH Dt ReFPeneatsoniey cdvposewesidedar iipusthel duindsy ¢

conponents ke egrbeddedré nchiRenbi NdRIridayeke 65t 8 918 uekriaR@a QY i ng
the step illystrated in Flgure 6C, pressure is agplled by the plates 9 to
the stack of 4%4F& & SuhiRFEFEIDDt APnEPPIART R¥es8Chiidd€S © 19 &if 1 ow

of f laterall ytcistd ref thisersd efhidh gls eoBeaihbist Thbesxdieagr amdcaly the
Car, noDLE MRl e PO LB Baan. LR detechent ol Lhe
makes it possible toRlguwien 7c illustrates diagrammatically the card
obtained after the curing of the binder, the detachment
of the smoothing plates 4 and 5 and, if appropriate,
cutting out. This method makes it possible to obtain
20 perfectly plane outer faces 10, 20 flush with the
contacts 34 of the component 31.

Figures 2d and 3d illustrate a variant of the
steps of the hot-pressing smoothing of a sheet already
provided with an electronic component 31. These steps

25 may replace the steps of the third variant which are
illustrated in Figures 2c and 3c. Here, the component
31 is held flush with the outer face 20 by means of the
frustoconical portion 35 of said component. Other
mechanical fastening systems, for example any other
30 form of protuberance on the lateral surface of the
component 31, may, of course, be envisaged. The
component 31 is first placed on the smoothing plate 5,
then the synthetic sheet 2 is slipped over the
component 31, with a little force being applied in the
35 region of the orifice 24 previously cut out in the
sheet 2. During the step illustrated in Figure 3e, the
pressing plate 8’'’ is lowered so as to exert pressure
on the synthetic sheet 2 which is simultaneously fused

by the heating means 90'. The orifice 24 is thereby

JE



20 perfectly plane outer faces 10, 20 flush with the contacts 34 of the
conmponent 31. Figures 2d and 3d illustrate a variant of the steps of the
hot - pressi ng snoot hing of a sheet already provided with an electronic

conponent 3lwolhayi1gxps 25 may repl ace jtshe steps of phe /bhbkdovapiaant
-whi.ch are illustrated in Figures 2c _and.3c.. Here, . the conmponent 31 is

hel d fl ush w"}a#cghrﬁ%t otit e?h?agéufgoﬁy?nﬁﬁg&s %?alf%e?"‘:’f?gsltg‘@orﬁ%o“ﬁdﬁi on 35
of sai d conpérent thét htattaechaam calo f dsinereirngbey sbenbsedf of ovexedpltthaany

ot her 30 for I’IlnC&f At ul%efr aq:g_‘% or&atI}Hs IaItheer aIc u falce ior}‘ ttihe ol q:r}tent 31,
may, of course, be envi saged. The conponent iSTITS ;ﬂgace on tthe
snoot hi ng pl svatheticheahehe syntheisi csmhethed iand| pppeddederwitie a

conponent s 31,. Wikl @ 44 tfhe f&{&%%ﬂ.@ﬂﬂ)ﬁp@éi edri-Abhe, 35 [20kpR Qf ) he
orifice 24 previously cut out in the sheet 2. During the step illustrated

in Figure 3edoskeibsidesti nfighaee 82 s $dweredso-lR raYedsachikessur e
on the synt hai crsgeees24vhicdh ies .simyl t g fusad iy AN
means 90'. The arifice _24 is tﬂe ebé V\D}?8 210t36 - 13 3 PCT/ CH96/ 00404

mat ched to t NRE&FATEtoc5RitEal S8 ﬁééo 5 8515 he LonPSREAPLS315°t P Y%t er can

no | onger be symtihed itowsinelet he ' iariér | vheok tdppmgpriatiéhe teldckamheat i ng
of the sgynt Qe;]ltl;?@%l%@esetoﬁz dus Shpot hed and provided with a 5 circuit 31

may subsequent e carried out in the way described in Figures 4a to 6a
or in the way descri Bddhqualri ke 4elio 6c.mefshabnpar edatiing tdeerds

precedi ng Vamcaly did Sva9! 1108 FRKES hboPesshbherhe $aY8 adrsSHldRetic
sheet 2' and, where approprjate, reduce the 10 thickness_of the card.
Al t hough, ab8P@lyl ILC FhfetHoth HaAnerRks Mipraf st uBReChy 2oRe Ukad 1tM @t r at ed

above, all therderifnds @hsetsapp|y2t,0 2heoFi nankt aneoss: Manweactiwme of a
pl uralit% of .cards .fro$ she fficient di Hengi ons, 15 which
Ut af

will be SRy e e s coettefda’*flllﬁor%g vx?z‘ui E§£?§u98?raFFPﬁs?’ d *ScdmS nuous

manuf act ur e fildmsltamitesat.esCoht ishees s, mdrorf saxtams e fPYGC sheeisatées alfso

perfectly sheets, for example PVC sheets, 1is also perfectly
conceivable. In this case, the unwound laminates are
first hot-pressed in successive portions, one portion

20 corresponding to one or more individual cards. The
portions thus smoothed are subsequently cold-laminated
over the polished plate used for hot pressing, in a
similar way to Figures 4 to 7.

Hot smoothing was discussed above mainly in

25 connection with the lower layer 2. In some uses, only
one of the two faces 10, 20 of the card needs to be
perfectly plane. This applies, for example, when only
one of the faces of the card is subsequently to be
printed or provided, for example, with a magnetic or

30 optical storage zone (bar code) or with connecting
contacts. In general, however, it 1is necessary and
preferable to use smoothed synthetic sheets for both
faces 1, 2 of the card. In this case, the upper sheet 1
will be treated in the same way as the lower sheet 2.

35 Many means are conceivable for transporting the
smoothed synthetic sheets 1 and 2 to the laminating
machine and for superposing them for the purpose of
laminating them. The sheets may be smoothed and

laminated at very different locations and moments,



conceivable. In this case, the unwound laninates are first hot-pressed in
successive portions, one portion 20 corresponding to one or nore individual
cards. The portions thus snoothed are subsequently col d-1am nated over

the polished wo ag&/2@306 f or hot pressing,14n-a siml arpcm;igq;/ﬂ'jogames 4 to

‘7. Hot snoot hi iy di se abov I 25, conn ctl on W th t
| oner | ayer B+ ni@%crlre %@%g gh one o?) therltoredf acaer% 10 TERPRIT ¢ H card

needs to be tpryddeety Vpilakme tlTehl ssappthasgy fplatxanpte, WherFomiye ®ne of
the faces of iy, gargd.ds sypsequentd ysdo,be &éé%fﬂj(g;ér péxﬁﬁ! ?;gmgfo

d
exanple, with a magnetic or 30 optlca? stor e zone or-with
connecting cOHI%BES sPTEHS gbaEr EMOCRBMBIeLhe) Sy heddess ﬁﬁﬁt@qdl grefrabl e

to use sneotr&ehswﬁh@ram@nahee S thm hetdh freesther? 1efyetﬂ&e e cdhd this
case, the upper sheet 1 e treated.in tge sarTE1 V\%S t he | ower sheet
2. 35 Many elcoﬁE‘gI Vabl &S oFMRLSsor PEAGTERED nﬁ%?h’éﬁtsy%“(‘hetl C
sheets 1 and pblishdre érﬁdﬂbﬂhinggplﬁﬂebl e andl $oplsopdr pasien®dyt heidd o(rj t he
urpose of | n ng th ets be, s othda Iamnate at
5er5 di ffer erf?nﬂ)o%% |lg s g% rmrfenrfoet Wﬁ%‘fﬁib@ % 7EHIB7 VG204
provi ded that%hey%amﬁ&sﬂm@ﬁandr&r amspbr ted sm@géu heéhewi gur fdees
snoot hi ngopl atgs 4,,§. Fi % 8 ahlIL ét £S5 angagdyant aggous Epé)ssédﬁjjzél ty

I ng

enpl oying a si’ngl e press snoot e synthetic sheets
for |aninati rijm WC’ELIHS]EY]et@t Hegat apefs.a t RFSSShEEt std 5hE Xwee

snoot hed bef qiiehangd agahAgt 2\Ao1tpohes®<9s§ﬂ@pé hitdg ph@tiey 4aandmmdth aced
si de by side. A%esmig E a‘BS g ﬁn‘-{P strated, and hea |n means 90,
not illustratFFSHE uk o snBot 79 elesu }ueREIql £5 3B, 1PARFE two

arr angenent maeimaitie ppidaktkke irsi pubtaneowskpobahhagdie andoam}}mkp&u{&sure to
the two Ehee It is possible to enploy a comon pressing plate

8 of dou% menS| on or at least two separate plates in order to snooth
the two synthetic 15A&iriet smpothing, the sheets are cooled, then

the intermediate layers 7, 3 and 6 are positioned above
the lower layer 2. The upper sheet 1 and its smoothing
plate 4 are subsequently overturned above the stack of
20 intermediate layers, at the same time being pivoted
about a hinge 41, in the manner of a book which 1is
being closed. The hinge 41 is preferably a double hinge
or another type of hinge making it possible to
superpose the two sheets 1 and 2 without any offsets.
25 In order to bind the layers together, pressure is
applied by means of the pressing plates 9 to the two
smoothing plates 4, 5 which are closed in the same way
as the cover of a book. In order to prevent the sheet 1
from slipping when the smoothing plate 4 1is being
30 closed, care will be taken to use a smoothing plate 4
provided with a polished wupper surface which is
slightly adhesive or is charged with static
electricity. Suction means may be provided, if
appropriate, in oxrder to lay the sheet 1 against the
35 smoothing surface, this means then acting through holes
passing through the smoothing plate 4 in zones not
corresponding to the cut-out cards. This measure may
prove necessary, in particular, if sheets 1, 2 of large

dimension, corresponding to a plurality of cards, are




After snoothing, the sheets are cooled, then the internediate |layers 7, 3
.and 6 are positioned above the |lower |ayer 2. The upper sheet 1 and its
snoothing plate 4 are subsequently overturned above the stack of 20
internedi ate wayss 21636 t he sane tine beirg pivoted alpor/cuds/M@aockl, in

‘t he manner of - i i i . The hing 1] erably a
doubl e hi nge l%ﬁﬂg%%r&{}ylp@ o%%h%ggb%%%?ﬁgﬂ't E(&}ss?gée %%Fgéﬁéérg%se t he
two sheets 1 rnr®ligiy hofit sapprEttesesBees, | aghderorvedppading Itayer s

together, presswLlis, SPRtdLL bynipaps PimihgcPEesshngcRhabgs19.to the two
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rough or granul ated portron. =pendi n the texture Thparfe
roughnesses ¢fXagit ¥@uglefor pgrahgraesd pertions, |torsegperdbna, t bt ai n

outer SUffaC%&éHblé¥)6E a text or logo, which have a matt or rough

appearance. Moreover, the smoothing plates may, for

some uses, comprise projecting portions intended for

20 molding, in at 1least one face of the card, a recess

which may, for example, be used in order to insert a
photograph, a hologram or any security element.

The different variants discussed above may, to

a large extent, be combined with one another, as

25 required. For example, a pressing plate 8’ forming a

stamping punch (cf. Figures 2b - 3b - 4b) may be used

with all the variants, instead of plane plates 8, 8'.



vari ed appearance. For exanple, it is possible to nake 15 cards having a
perfectly snmooth face, with the exception of particular portions,
corresponding, for exanple, to a text or logo, which have a matt or rough
appear ance. Mu ems/g103éd1e snoot hing platess nay, for some/¢8@%,/ 0By i se
‘proj ecting portions intended for 20 nnépipngs in at |east one face of the
card, a recess which may, for exanple; BeUsed in order to insert a

phot ograph, a hol ogram or any security elenent. The different variants

di scussed above may, to a large extent, be conbined with one another, as
25 required. For exanple, a pressing plate 8 formng a stanping punch (cf.
Figures 2b - Bb - 4b)Meficde fegednalping diamimedadhr fands, |iewieEsoig pl ane

plates 8,58 .cHD A8 RKJGy -oddrat FT4 CHI6/ 00404 Cains 1. Method for

maki ng | am nated cards, cocﬁg}rj sing _5 the_follow ng operations: - snoothing
of at least one first” SSMUAIRE Seelt(1)°3§5i nShCa F1FSt HOVIMNS pl ate
(4), - lam nathemt ofl)atadeasdt anef Cegtl, smsotigingi glatér $4) synthetic sheet

(1) as the outer layer,, 10. characteti zetd inatpat sai d I%rln nat.i ng Soagieé ation

is carried out by the Coldbredsing & varidhs Tayerd {1, Uging 7, 2,

2') and el efemst (BMtisX i@ hdmst wekh a2 théi ogstesnbayding plate ’(4) and
a second;plate (5). ]cfl'hagraé\@éﬂ%ci ofpy iing | am nated cards according to
c

t he preceding claim aracterized 1n that it conprises, furthernore, an
operation of snoothi il SFEERESYHt PREFRtSABel S( ZRrAgEANSULa bye cdmRl

snoot hi ng  platiRl (Hesd thPréervd Oibupr oxpetbe (surtace st at e of £ he 20 outer
face (20) of alspg'ed ]zecond synthetic sheet, in that  said second synthetic
sheet (2) is FHITRES seddnd 3 2outey 125eYet €atd £4FEE SRPIATRYMAL said
| am nating qdertati@n iesndat rdeatbralitplyté héscol d pressing of the various

: :?1/16:1; fa%SCS,rszbét \?\éeﬂnetsrgclsddzlfgr apd, el emants; 23 dPlea38s 33L0Q5Mng Lhe
the preceding claim, characterized in that it
comprises, furthermore, an operation of smoothing a
second synthetic sheet (2) against a second smoothing
plate (5), in order to improve the surface state of the

20 outer face (20) of said second synthetic sheet, in that
said second synthetic sheet (2) is used as the second
outer layer of said card, and in that said laminating
operation is carried out by the cold pressing of the
various layers (1, 6, 6', 3, 7, 2, 2') and elements

25 (31, 32, 33) forming the laminated card between said
first smoothing plate (4) and said second smoothing
plate (5).

3. Method for making laminated cards according to
one of the preceding claims, characterized in that said

30 operation or operations of smoothing a synthetic sheet
are carried out by the hot pressing of the synthetic
sheet (1 or 2) between its smoothing plate (4 or 5) and
a pressing plate (8).

4. Method for making laminated cards according to

35 one of the preceding claims, characterized in that said
operation or operations of smoothing a synthetic sheet
are carried out by the spraying or coating of a

synthetic covering against a smoothing plate (4 or 5).




first snmoothing plate (4) and said second snoothing plate (5). 3. Method
for making |am nated cards according to one of the preceding clains,
characterized in that said 30 operation or operations of snoothing a
synthetic shest sw/@igied out by the-haty pressing of pchgcapal/ouioa sheet

‘(1 or 2) between its ot hi plate (4 .or 5)_.an a_pressing plate (8). 4.
Met hod f or ing Iarﬁeir;%loeéc} ggfdgla%&@%rc}iw - ©35°3h So1actcl?g'dd|n§ce ng

cl ai ms, char acteerafzethe npteaedsag dclapesat cbarecteperzatd dams wiatsmtdi ng a
synt hetic sh e ca i%g> Q;(,t hges WeTe? {09 of ynt hetic
covering agai% stragcrlg)rrrgo%%i n e|1(31.<11Iattle sﬁl §r‘ %MC{/%QJ@% 2%8%(% - ig -Sane(%g

PCT/ CH96/ 00404 , 52) M&atfod char igsaki Pigt | atiitiat 8Heca?dfBe a®eGsdi ngst aishe of

the precedi ng &lida¥inf ¥acderdzed in that said operation or operations
of snoot hing synthetic¢ heet?% (1, 2) are c_arri% out with the sanme press
k

as said 5 |&m nating! t Foh. M8X1R6t HAMAT SRaKFAFEF afCRREEd "Gartds

accordi ng toomeneodf the preceding CbaiarIELs,Mthleit‘éilﬁaiﬁaSc?nté}&l(ljdl{étiSdﬁget or

sheets (1, 2).have a size correspandi to_a _plurality o ards, sai

met hod ((:orrpri)sslf]ier?g fhaf ?egﬁ @O ?&erg%’%naofmczuett?%ﬁr(g)ﬁ?o?ﬁﬁ?gi &Qal® car ds.

7. Met hod forlvelding v anf nakeediscarsksi dcuetdiong ¢anpt iwipy e€edabdyclan m

wherein said hetd.£ shest @ng %}ﬁ@t&éﬂvi&afaggrggpsi st of a continuous
dF maki ng

synthetic web. 15 8. Method for _ am nated cards according to one
of the precedi-ng cl aiMathashefer nmekéngacdewmaiied | easds opecerdiagd to

smoot hi ng pl atRs fAcOEADhgWEINih S whBReSHt esdh® &YmtesRanrdi BHesYNtdieti C
sheet (1 or gl'i conprises a three-di nensi ogﬁl pattern i ntended to be 20
e

printed in r &MS%n the Lor FREBorAITY LynPhed cCSRBLRUCUS  SYRTHSTE ¥or

maki ng | am natead cards according to the preceding claim wherein said
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one of the preceding claims, wherein the face of at
least one of said smoothing plates (4 or 5) which is
opposite the corresponding synthetic sheet (1 or 2)
comprises a three-dimensional pattern intended to be

20 printed in relief on the corresponding synthetic sheet.
9. Method for making laminated cards according to
the preceding claim, wherein said three-dimensional
pattern comprises polishing in wvariable directions or
with wvariable roughnesses, so as to imprint a visible

25 pattern on the corresponding synthetic sheet (1, 2).

10. Method for making laminated cards according to
one of the preceding claims, wherein at least one of
the first (4) and/or second (5) smoothing plates is
made of polished or satin-finished stainless steel.

30 11. Method for making laminated cards according to
one of the preceding claims, comprising a prior step of
printing on at least one of the first and/or second
synthetic sheets (1, 2).

12. Method for making laminated cards according to

35 one of the preceding claims, wherein the inner face (11
or 21) of at least one of said synthetic sheets (1 or
2) 1s previously machined with at least one recess
intended for receiving a component or components (31,

32, 33) contained in the card. e




25 pattern on the corresponding synthetic sheet (1, 2). 10. Method for
making | am nated cards according to one of the preceding clainms, wherein
at- |l east one of the first (4) and/or second (5) snmoothing plates is made
of polished owoseg/jzndiéi shed stainless steel. 30 11. Metryauseoroommia ng

-l am nated car accorydi o] n . 1 re L g L, C rising a
prior step ofpf'pri nt iP?\%g&g%éaFo?egﬁqlgégelo%%%%g%@rggkgﬁd/aézcogrergéélr?d &9
synthetic shexme ¢fi, CRim$21 Mst Hod fwrepski ngdhaihaagsd leasds aeeo?ling to

35 one of thesﬂc?cegtinggtﬁ,li.ﬁj_:jnsop‘é@%rtqio@lst,he dinefeface Ll Jr 21,04 at
| east one of said synthetic sheets (1 or  2) is previously machined with at

| east one recBEEheR@ndERLeET rEEei®F n?la cohpdiedtset dmpdreht sthrs,
32, 33) cent atdiekkdpbridieng akfoo¥Rif8/ 103G - (48or POT/ £h86/:0084Ks s hdy
+ Met hod for naﬁgan'g I?g ated cards accordi ng i&o one of _d ai mstl to 11,
wherein, duri ? (Balt COMPTIFI0GiY SHbSERFAGSBEEPEET ofd TUF Y &ast one of
said synthetdelsdfeets (1 or 2) is pressed between the 5 correspondi ng
snoothing plate (4 or d p i ' risi :
t hr ee-di nensialozﬁ'al str%eg%rﬁ% Fﬁr Engliﬁé]%g H%%%%dé?gragpmaf?ﬁ%%ﬂ nta? ed
cards accor ditite t prerhdipgeceldd iy, cheme inher@imingueitngl east ease onke of
10 said sgoOtdiNg OpREBELOAS Bbeh8RIbnNe oft Sajdasynt Baki ¢ sxheals; {1 or
2) is pressed between the TtTorrespondi ng snoothing plate (4 or 5) and a
pressing pl st {EeYiconphseihg |¥ast2lone Hr FERITHY gortresr (H19
i ntended for deteddigbhdiidesnBBehihacelakle 0r4 28y 1 ohndhe wddeing sheet
a recess (21) 2 d/or( a51 orifice. 22% C rre%pondi ng_to aré.el ectronic
conmponent (3F a}ﬁ 8 )t KIS br d®2PS. WY hEEOP6F T hERi P ifithat ed
cards accordi (Bi)X oinemded Ehe pwddedigngrclthersinmber €éaneanlel ext rani ¢ 20
conponent (3 i revi pQsitione i i o] Lhg . .co ts (34)
flush w tEﬁ th]aef oﬁ?grsygggQﬁS gglretefo% g’f&a%‘% etz(ig%s:o%ggz#)&sgilnd syl(ralifjh(g iC
sheet s (22) corresponding to an electronic component (31, 32)
of the finished card.
15. Method for making laminated cards according to
one of the preceding claims, wherein an electronic
20 component (31) is previously positioned with its

connecting contacts (34) flush with the outer face (10

or 20) of at least one of said synthetic sheets

(1 or 2).

16. Method for making laminated cards according to
25 the preceding claim, wherein holding means (2’'; 35) are

provided for holding the connecting contacts (34) of
said electronic component (31) flush with the outer
face (10 or 20) of the corresponding synthetic sheet
(1 or 2).
30 17. Method for making laminated cards according to
the preceding claim, wherein said holding means consist
of an additional synthetic sheet (2’).
18. Method for making laminated cards according to
Claim 16, wherein said holding means consist of a
35 projecting portion (35) on the 1lateral face of the
electronic component (31).
19. Method for making laminated cards according to

one of the preceding claims, comprising, between the

—_— T



(1 or 2). 16. Method for making | am nated cards according to 25 the
preceding claim wherein holding neans (2'; 35) are provided for holding
t he connecting contacts (34) of said electronic conmponent (31) flush with

the outer fame 4d21030) of the correspondi ng synt hetpior /gimeat/00abaor 2).
30 .17. Metho [ ng m : rds accordi.ng to _the cedi ng, cl aim
wher ei n sai d%@?%ﬁ%a%%gcoggﬁggaggflgan CEFFATSNA syt he%)ﬁchlrsﬁ%% L2y,
18. Met hod f oPpeareki ren | @fvi wat @tng ag iscarenidi agmponetai 316, wherein said
hol di ng nmeans,gonsi st praj ' i 0 ateral face
of the electronic coMrré;éc%Z%t ??51;}1%]{%849' %rﬁ%ﬁdét;%é] %%E!)iﬁg%lctaérlﬁ%ré&?lgg %Jér ds
accordi ng to OheCdf U st eceliPnd %ol avperetomseiisi nflroet aach oD

98/ 21036 s 1%yntel/ {HOGHA404 snpOtN Ngrand drsB il d NG OPESRLd GShg an
additional operation of %\elg‘%n el ectroni ¢ conponents (31). 20. I\/Et%od for
maki ng | ani n;fgﬁéaotecsar e ofeis ‘?lgb¥0313ﬁea8 ers fEt3 dafEd \ieras nfRai d
first and sedmndarmisyntdietbeisdieelsséd, iR) taee sameoaed 0N S tdveg

pl at es pl ace id Si d, ar rticul ated .so_as.tqQ . be.capabl g of
bei ng cl osed%lffl afﬁ%&%}é'mgﬁaégaggt %Lelgg%bérge 5 léi ﬁé’(?%,he%&cassqeo&s%pér’pose
sai d syntheti® sheebzder, tR)canryr gut tsaichreyevatisai ofopematon of

| 'am natipg 1QHhe mardgus) d@yeEs ({1, 66,66, 33, 77, 22, 22) Apd |F%§EAE (31,
32, 33) forming the Tam nat}gé/d ,caéd. 21. card’nade %%ﬁe et hegL 0 o%e of
the precedi ng3lol aldrs 392 fagming dehe tamenayed hea®@t hod of one of 15

Caims 1 to 20Q.. Card made by the method of one of the preceding
claims.
22. Smart card made by the method of one of

15 Claims 1 to 20.



