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1 L : 2081950 - ' "A PORTABLE
IDENTIFYING ELEMENT" The invention relates to a portabl e |dent|éaLRg

el ément conprising an encapsul ati on whicH contains at | ea® grat ed
solig~state electronic circuit for digital data processing and which has a
data port for external acc&ssing. A portable elenent 5 of this kind has
been descri bed in French PatranPORPRBLE IDERTIFYING ZGRMEP Such el enents are
capabte of recording, storing and transnitting all sorts of personal or
financial information possibly protected by secret codes. Such elenents
may, therefore, conprise one or nore nenories (PROM EPROM, and/or one or
nore 10 processing units (e.g. mcroprocessors), and possibly further
circuits, whi'ch arrangenent may conmmuni cate and cooperate with an
external | y-powered machine or term nal device. The portable el ement may be

powered internally (theJinvsnthoh z@1hess teraqtobeau'esgdénfufymgmlmr nal

machi ne woul d provi de both ovver and dagaﬁg1 ani c € cQo tactl SS

the prior art f@é’??%e?&%&f‘?s o1 %m&% *BRF CRPLHEYS %ﬁ% |ch
are realized wigdlidustatposleslbrenizl oimounis, fdmdzgﬂzﬂndtmptatessévt iapgdt i on
thereof has eGRiikR%hds h!ddta®bot thR xt W AU endifE. CUCHILARE HRlbhtS

descri bedg20 prror-art are no %’E use ° because ey are bul ky

and have only Iqwmke-aﬁdlﬁﬁt 9e%|de§?1t?1bﬁﬂguh enhy Patent Spepificatiionata. |t
i s a general olizgepoRf bhén RlLeséHte ey ﬁaare be ﬁcaym@ Asfidiha o

identifying el errent of .the ki nd reCI ted ereabo i ch, may be
manuf act ur ed asTERERHEFIRE i 8PTRF 8| RATERAAY %‘I‘“ﬁfh@’t I"Ewn ki of not
nore than a fewossibiyprotstea mjmsekfuiseodaxe S\Ild:ldyéleientsdmya therefhos,

reveal ed that t&ﬁg?:gﬁ 8hb 4k Bbr é?@ﬂf el (BrdM, CEBRANM)L, C £ Ude Y& tf3pdata may
cause an g@xtensive di Ssipat i on 0 ectric eﬁerg.y fn certal n cases the
tenperature ri srocassing woits eeaoemomgea?aug ged rearsablyifunther  More

specifically, idirk8i#) which arrangement may communicate and cooperate with
an externally-powered machine or terminal device. The portable
element may be powered internally (e.g. by batteries) or otherwise
5 the external l.nach':i.ne would provide both power and data (galvanic
or contactless). While the prior art deals extensively with the
various electronic functions which are realized with such portable
ele'ments,' the technoiogical realization thereof has received
little attention. Moreover, the electronic devices described
20 in the prior art are no longer used because they are bulky and
have only limited capacity for storing and processing digital
data. ' ' |
s ' It is a general object of the present invention to prova.de
l ¢ a portable 1dent1fy:.ng element of the kind recited hereabove
3 25 ' which may be manufactured as a card comprising a lamination of
plastic sheets of not more than a few millimetres in thickness.
The study of such ‘a card has revealed that the opéra.tion of loading
the electronic circuit with data may cause an extensive dissipation
of electric energy. In certain cases the température rise in the
10 element may cause permanent damage. More specifically, it is an
object of the present invention to improve the removal of heat from
the electronic circuit by simple means that may be easily manufactured
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obj ect of -t he present i nvention to inprove the renoval of heat from the
electronic cifcuit by sinple means that nmay be eaS|Iy manuf act ur ed 2 so
that. the portable elenment or "card" may satisfy a nunber of requi rements or
standards. The object of the i nvention |% realized in that said

encapéul ation'is formed by |aninated shetts conprising a front sheet of
polyyinylchloride, a central sheet 5 provided with a cavity for at |east
part [ accomdataltnglesapdt@ﬂecﬂeonnc azi I'carnidl'(wdy, satisfyr a sheber of

pol yvi nyl chl Qi de,; Alfngs fdi LhGHaashset ThE JKBLA JeNbiy RAs&stiBatyeen said
front sheet and said rear sheet and juxtapoSed with said at |east one -

el ectroni c creetized s tB?’és‘ﬁaﬁétq“l‘fgpﬂﬁétu@‘eﬁéré?‘@Gdlw dapipated ctheshs ¢
circuit(s) ddbmpidsopgadEiait shedeof. pol@vﬂd;?ﬁ:ﬁ]lﬁﬁad rmaaﬁnigha&héhtpr oj ection
of the el ectrom%l gl wrtﬁ it trapsverse t1°a§ he ﬁ? agged ayers Wo (ilglttrolneast
partial | y5 coPheld&°wW T #ré AT e dfasTRETHH ACRUEPSPaEiTEF ot P I REEREC
plurality of copatiithgk, taorearpsbew; pf spoeldhmlehl@ndteh@r@eﬂtMIthvheeeemfch

may al so be Bgt Oll}ﬁ.’éﬁ%le&&"b%%&ﬁx s&?ﬁ front sh-erg'@ ?19'&1'3'3{-@4r §h§@€- al&y be

‘made of copper having a thickness sone tens of mcrons. Copper on the
one hand is dureaPgpedyfiith saddagt deeet oBAtelessFoiGnERCUSE  Farhitarirakinghe
other hand i hek6 geAérdfRENEL isﬁld BhecElit Zadrcait @ amn'gnaﬁ}tatm %H‘eotfe

‘better understood on, 20 the sis of t escrl tion an
Sbodi oD | REPEEPORT PEADHFGE BFCISCEARE ¢ I h 187 BBtk s at G raffverse
accpnpanyi ng tdi g damiaiced dagerngoubd anhledstFpaunielly icoimciglecwithnghe vi ew
portion of ap g?ﬂd shé‘e@ccﬂ(éj%ﬂ% x&é.ﬁ:.%i‘ Juld€t I eﬁ'.—l\} L4 p%iahny of JPeQihss 28 IS

a front view t he card, gure 2b is are r view o ecard F|gure 3a
is a plan vi éW”Eﬁ"et Hes PHP?FWt%ﬂ tBpeeantrgh fheet which may also be of
polyvinylchloride. _
15 The thin metal sheet may be made of copper having a thickness

of some tens of microns. Copper on the one hand is a metal which is
an excellent heat cenductor, whilst on the other hand it is not
magnetic.
) The realization of the invention will be better understood on
'20 the basis of the following description of an embodiment thereof given
bj way of example with reference to the accompanying diagrammatic
drawing, of which |
Figure 1l is a seetional view portion of a card in accordance
with the invention, .
25 Figure 2a ie a front view of the card,
Figure 2b is a rear view of the'card,
Figure 3a is a plan view of the thin metal sheet, and
t Figure 3b is a sectional profiie of the thin metal sheet.
Figure 1 ehows.a sectional view of part of a portable
30 identifying element according to the invention, realized as a
lamination of sheets. Such identifying element could be used,
for example, as a credit card. Credit cards currently issued
to the general public are passive information carriers which perform
only two functions; namely (i) deferred payment by mechanical transfer

35 of a number, carried on the card, by embossing
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Figure 3b'is a sectional profile of the thin nmetal sheet. Figure 1 shows a
sectional view of part of a portable 30 identifying el enent according to
the invention, realized as a | am nation of sheets. Such identifying el enent
coul d-be used, for exanple, as a credit cérd. Credit cards currently issued
to the general public are passive information carriers which performonly
two functions; nanely (i) deferred paynent Qy nmechani cal transfer 35 of a

nunber, carri e®P & REVRSRtySheRf whirdsis ffened Dyothe, dgbien, iR AT98Reet which
i s signed by the deftlerhia devticand AiidttHecdiépendiry of ceahkhotds bjie

di spensi ng of hanknqgt hy speci al machi ne upon nual _generation of a
secret code whieh :I'ag' ?lg%tk%agt &pfﬁemﬁnﬁ%ﬁ%g?%tﬁggrﬁ)%ai %%crieg cﬁdee ‘P[rkrlalgcﬁet I C
tracks 5 on ishéinkeddto Aheginfoofiatiln sembpdiedhas thenmagnedie rfgesk®ni ences.
The card npy bepyl pgd cakgstol en and, because the identification nunber is

visible, it may be easi I&/ used for illegal paynent. Regarding the
di spensi ng of bankndt 88Fd PRetHg RS bas PupeTols dRcogrenifnceds Thecret code

may be erased Rra oily’ POAcERHICEtEL AAD, BEcdisehO idsdtiificd®¥nbambend by

means of a special._r. der,tdew %e for,_ma ngt#c gﬁt%ns. Portabl e el.enments

conpri sing one *8r! enctti B BFRATIINI TPoG TR B BT  FREF R B and,

.capabi l i ti es oftheeddspensigpgaof banknatekanthednasgetic tinsbeiptlion arfdthe t he ot her

hand, nmeang whefeby: addl Hgg“@é ei‘é'.%giit bgr? TR LR 1L AR R & v§Utddtas
updating of a

output of Information, ank account, nmnagenent of a data
file, identifi ®&t¥bmedoe reag iy neahgcpf £ specipdi rendeBipIire JifF ma@etitie
portabl e identigayté@sg! enent shown in Fig. | conprises 20 a central sheet

| o PoLyvi nyl hl of e a1V Lihele S Uh MR ek 5280 orled TTbidhsth o
circuits offer, on the one hand, capabilities of realizing an
15 enhanced security level, and on the other hand, means whereby
additional functions may become feasible, such as output of
information, updating of a bank account, management of a data
file, identification of a bearer (such as by voice comparison)
etc. The portable idéntifying element shown in Fig. 1 comprises
20 g central sheet 1 of polyvinylchloride, having a customary
thickness of 0.5 mm, in which there is profided a cavity 2
which serves at least partially to accommodate the elecfric
" devices 3 which may be formed by one or several semiconductor
elements which are interconnected and which are supported by a
25 thin sheet 4 of polyimide. Taken in isolation, the realization
of a thin and flexible carrier of polyimide that is pierced
and metallized on both surfaces has been described in an earlier
French Patent Application No. 7524882. The use of such a

carrier for realizing a relative fixation and interconnection of:

30 electronic circuits has been described in an earlier French
Patent Application No. 7705769. |
The conductor networks on the thin sheet 4 of polyimide can
thus be situated on both surfaces thereof with metallized holes
35 to provide the connection through said sheet. Furthgrmore,

metallized contacts 5, 5' have been provided on the extremities
of the network. These could be used as data terminal points;
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whi ch serves- at |east partially to accommodate the electric devices 3 whi ch@
may be formed by one or several seniconductor elenents which are

i nt érconnected and which are supported bx a 25 thin sheet 4 of polyimnm de.
Taken'+n isolation, the realization of a‘thin and flexible carrier of

polyimde that is pierced and netallized on both surfaces has been

described in an earli el g French Patent Application No. 7524882. The use of
such~a carrier PoFPERI® B°relative fixation and interconnection of 30
.electronic ci rcw tsTﬂna§hi;leahed'es6r ad @ 'i polaviewlchioridee rrashpattdng

Application No. chEZés‘? of 1ssC ORGHBL P lmnf) LMD D SvidRdt &iE elibhdy SHELtrd Of

pol yi m de can t e situated on both surfaces thereof wth metfal lized

hol es to provi déhet [faréothRe (RGRoFIME M 2888HP 1T ne dtE. the-PPRLHPBE L
metal | i zeg cont agf=319zed coﬂw&sbyaadm'owpéeﬂgoaré heoeddedesn tirest mheehe

net wor k. These ¢oul d. be .used as.d ta t r. power
terminals. Two I‘ﬁonqgﬁ%gggs% CRRERGS o! i i @4 SB%}]'% It e, ogg%% Wth a
t hi ckness of | emesehalnedtslmmnbeamtpa.bm (umspﬁrentt heql @cd@e obagére card,

Lhus encl osing b6 ASSERbLYIA BA°RASILENST Bhe H1tinatdPbald bags contacts

5 and 5' opening;are€ provi ont sheet 6 so that these contacts
remai n accessi bhet f@@ﬁ?%@b%l"@e wirichsés sqli‘ée%*sanﬁﬁ&'d% | YR af 9Ty cF$ddts par ent
and becongg opaqugrgidri ng | am nation. The thi ckness of the ultimate card

does not exceed 0.7 which is_ the st rdi ze I cred t 10
cards. Between centrgn%"éeﬁﬁe‘fe"fr%c?hfaﬁér"a e"teaﬁ qE?F% #e gal?f tﬁzére is
provided, in ditheate ﬁsrﬁm&ideﬂ,tﬁntdieeclembnﬁc'@htm the eenthaln sheetll,sheet 7,
whi ch serves to r&mvgeéaﬂeslpee%t 7 %?[LR ps%gves to remove the heat developed

by the electronic device during operation. This sheet 7 thus
15 serves as a thermal conductor and radiator, so that the'temperaturé
in. the region of the devices.B can be maintained with acceptable
limits.
In experiments perfgrmed by Applicant during loading of the
memory of the electronic device with data, the heat. dissipation
20 approached 1 W over a period of 50 ms. Without the metal
radiator sheet 7, the temperature increased to approximately
180°C and the card was damaged, whilst after the provision of
the radiator sheet the témpérature did not increase beyond_COOC.
Furthermore, the thin metal sheet 7 is provided with a plurality
25 of opehings.' During the final stage of manufacture of the card
a lamination operation is performed at a temperature above
- 100°C and under a high pressure. The two polyvinyl-chloride
sheets 1, 61 are partlally extruded into the openings and come
1nto contact and solidify, thus very efflclently anchoring the
30 sheet 7 between sheets 1 and 6°. Similarly, the thin polyimide
sheet 4 may be piércéd with a plurality_of openings which have
the same anchoring function in order to ensure fixation of this
sheet'in a comparatively flexible manner. This flexibilitj
diminishes the internal stresses caused by flexing the card

35
- during the use thereof.



by the el ectronic device during operation. This sheet 7 thus 15 serves
as a thernmal 'conductor and radi ator,. so that the tenperature in the region

of the devices 3 can be maintained with acceptable limts. In experinents
performed by Applicant during | oading of $he nenory of the electronic
device with data, the heat dissipation 20 approached 1 Wover a period
of 50 ms. Wthout the netal radiator sheet 7, the terrperature I ncreased to
apprexi mat el y 180[ efh¢ -thin n!el"iélcﬁheﬂtvi?a@aﬂa"?ﬁaﬂé‘ae ORNFIRPET A% it% he provi si on

of the radiat ogyfdiagks a§ iﬁm@f@eurﬁo dhd MmimneaSShbﬁymﬁhﬁﬂ[ err].
Furthernore, the thin netal sheg IS _pr V|dedW| h,h gt 5 - of
openi ngs. Duri RETHe2 15 AT HPHRR 2 ’ﬁfé?ﬁ’%}"g RS € car | atfi nati on
‘operation i s pené Qiolthgtogetharped ahelreessexhi@yelau@pfbmﬂjam%p keafi gh
pressure. The ol yyinyl-chl ord d gt Pakteln ext ruded
into the obeni %ﬁ%n%ﬁ %9-8%&'@#{% I%:lézn?jé%%qgnd?géls%ergf %'tshus vglﬁayefflm ently
anchoring the ¥Dexingstrsads' ‘o Fhevdwi e sarsembly] PaREpTEe bNSiAHP:'r’é’P-F%// the thin

fﬁ' yi m de Shﬁe aJI?fai‘de‘ceph?JrP%ﬂe \ge&@x{étpbw %'téﬁdérQI (m&atih?ﬁom1cm have
e sanme anchoring function jn order atio i in a
conparati vel y F‘P@:% PRO ke ha’fﬁld?m?‘?%}?g?‘#j tﬁ? ‘?ﬁ( sﬁ‘gi §° etqg%\al :
stresses causegsebyned heaemyt he:tcaroﬁhlaaoeduotag thite fpsebltehpumfses Of The thin
nmet al shee de of c ck £ abSimpegn 10
‘and 100 m ﬁ’r onggg'%ﬁg\m b tgz%ds%éhghou%%%ﬁcgﬂpsfatl ng resin
10. In this wapatédeanl diamg mgmlapewt fincthes dbrastion sepRgtgied Xnd t he

heat 5 trang}%%é‘rmﬁﬁel ectronl Cc circuits 3'to sheet 7 |s enhanced.

Fl exing .tests on t € assenbl y perfor nqed bzﬁﬁqgl |n acc%rdance
‘wi t,h the rel evant. DIﬂ’dES‘feaﬁEail'ﬁja(F’T%?aﬁ“dh%fa »?

The contact points 5, 5' are only VlSlble though the apertures

15 which are provided for this purpose in the front PVC sheet 6.
Eight contacts are shown, but the number is not restricted
thereto.

. Figure 2b is a rear view of the card which illustrates
the advantage of makihg the position of the metal sheet 7 visible

20 with respect to the magnetic tracks which exist on non-electronic
cards available up to now. In this example of the positioning,
the metal sheet 7 has the form of a comparatively long rectangle
(1ength/w1dth ratio greater than 3) which is situated between
the two lower magnetic tracks 12 and 13. Its small thlckness,

25 amounting to a few tens of microns, enables this sheet to be
integrated in the central sheet after the lamination operation,
without substantially increasing the thickness thereof.

Figure 3a is a plan view of this sheet portion 7 in the form
of a rectangle in which a plurallty of openings are provided in’

30 order to ensure its fixation.

Flgure 3b is a sectional view in profile of the same sheet
portion with an additional protective ring 14, for example of
teflon, which is positioned in line with cavity 2 in the central

: sheet. This ring limits plastic flow into and/or out of this
35 :

cavity during the lamination operation.



and 20,000 tests) have denonstrated the adequate hol di ng toget her of the
assenbly. It shoul'd be noted -that for the pur poses of 10 clarity, the
several sheets and further elenents of.t assenbly have been drawn
sonmewhat apart in the direction represented by arrowed |ine e. Figure 2a is
a front wi.ew of a possible card arrangenent. The cont act points 5, 5 are
only; vi-si bl e though t i's purpose
in tﬁ*e'{ front PVC sheﬁEe?&f‘S{?aH’E'Ee eﬁ%%%tsaasc?é%a‘(rige(g gcwgé u%&?lung i s not
restricted t her@?é“ﬁzmgm@eﬁb gughoag eAectrioaic GRYRERE G&?% \Bﬁﬁ%ﬂ?rﬁ’bl ustrates
the advantage Qfr gRiiRY §NRoRSieht O Qﬁf&ﬁ&ti@i al medh@Rbet! Vi @20 Wi th
respect to the m net| tracks which |st on non-el ectroni c cards

avai | abl e up tJHoWe FALFimess SakipP % 882D/ t i oni ng, the metal sheet 7
has the farmof a conparatively long rectangle (length/width ratio greater
than 3) which is situated between the two | ower magnet i c tracks 12 and 13.
dts small thickness, 25 anmounting to a few tens of microns, enables this
sheet to be integrated.in the central sheet after the |am nation operati on,
Wi thout substantially increasing the thickness thereof. Figure 3a is a plan
view of this shegt portion 7 in the formof a rectangle in which a
plurality of openings are provided in 30" order to ensure its fixation.
‘Figure 3bis a sectional viewin profile of the sane sheet portion with an
addi tional protective ring 14, for exanple of teflon, which is positioned
inline with cavity 2 in the central sheet. This ring limts plastic flow
into and/or out of this cavity during the |am nation operation. A
portabl e el enent as descri bed above may be used for various purposes, such
as el ectroni c paynent card, passport,
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or carrfier of confidential information..The sheet 7 may—havevari M

t hi ckness val'ues and/or shapes. 5 10 15 20 25 30 35 mgﬁ

portabl e identifying elenment conprising an encium mu cont ai ns at
| east*"one integrated solid state electrgnic ci dat a

processi ng blch has a data port for external acce55|ng, characterized

in that sai aps o | am nat ed sheets rising a
front sheet ©f pol y\'l}l ﬁ&llt% ori g glnénﬁltggfntsﬁgﬁ‘fnﬁ?ﬁ%la&eﬁ"%ptsﬂ?%ﬁé,’%| ty
for at | east"‘p&ﬁt¢%Ptae%%mmh¢ft8|tngnesandegaﬂaeed rsobi¢ statedleé¢sionia dicanisheet
of pol yvinyl gyl @iglal & prddasbivgy aﬁb%&cﬁ)fha@‘i‘;adaﬁhsal p?fzg%xbé‘éme“ sai d

front sheet and said rear sheet and juxtaposed ctronic
circuit(s) f¥iceapins.jehararherizrg imast gand roncamsylation dscfaraed div c

circuit(s) dlmmingtedpehedtisQncomprising a/fdatt sdee &4 9HBﬁIm Scillogidedai n C a' m

1, character t__the further sheet ded with a pluralij
openi ngs foréegl?g%%’r%% ?proudregt ‘F’hési‘l oncsavéﬁﬁna"t i Ebolﬁaﬁfnl’?éf &R “?“‘&dagﬂl%t
whi ch i s padeigf e’gﬁyltywlrwlclr@ut(s) a/xrqaor smteOéIP@IimnyashtdradaBdndm d ai m

1 or 2, Charaglkges z8det st MalsﬂgrﬁLg&lt bORdenCidiQUELdnd) sh c?)sag& ranged
on a fifth sheet yi m de, whi.ch has rretalllzatlono and

in that the 9%t ﬂ"eseﬁeg'f‘l |J§xﬁp8§ﬁjé’dtw satdgelpctFanic: glrsuisfeh |fﬁtl|sd‘f30‘r

accommpddli ngipating heat generated in said electromic circuit(s) during

operation.
. 2, A portable element as claimed in Claim 1, characterized
- in that the further sheet is provided with a plurality of openings
for accommodating protrusions emanating from said central sheet
15 which is made of polyvinyl.
3. A portable element as claimed in Claim 1 or 2, characterized
in that said electronic circuit(s) is (are) arranged on a fifth sheet,
of polyimide, which has metallization on both sides, and in that the
fifth sheet is provided with a plurality of openings for accommbdating'
20 protrusions emanating from said central sheet that is made of polyvinyl.
4o A portable element as claimed in Claim 1, 2 or 3,
characterized in that said further sheet is made of copper and has
a thickness between 10 and 100 micronms.
5. A portable element as cléimed in any of Claims 1 to 4,
25 characterized in that said cavity.has a filling of resin.
6. A portable element as claimed in any of Claims 1 to 5,
characterized in that said further sheet has a length/width ratio

[ &)

. - larger than 3 and is interposed between said central sheet and said
¢ rear sheet.
30
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20 protrusions emanating fromsaid central sheet—that—is—atde—ef—pol yvinyl:

4. Aportable elenent as clained in Claim: terized in /
that. said further sheet is made of copper and h !Iiuﬂ ngﬂg tvveen 10

and J{GD m crons. 5. A portable el emgnt as Cainm 1

to 4,~.25, characterlzedlnthat said cavity has af|II|ng of resin. 6.

Ap rtabl e elenment atacterized in
tha'?/sal d furfher én {J as a %‘H:gt /é)\{adfnﬁgr’é't FBYI° rﬁléer%E and is
i nt er posed bewweershgnactesdaed ah mesamwdasmydls aaovidelewitlB@ Bbocking L

S 7. A pPaihghle stk RRRMinderCtA GBEM 'c@n %]Lhe Caims 1 to 6,
characteri ze%fl n that said caV|ty S pI’OVI wth a blocking ring as a

flowliniter Sor s& BOTERLe flevppicps glaimed ’A poy odbfaimschetiot 7as cl ai ned
in any of. Cl ahes uselioad ab elw&emitsﬁdynfb%taéhﬂ| ectronic payment card. 9.

5
A portable elgenment sub erei scrlbed with reference to the
aC(F:)O anyi ng dravm ng Sl:fgrﬂ gg %tga y as herein described win

reference to the accompany:.ng drawing. .
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