te3elN (()T+p\, h. 6. TN/ f Di sposabl e el ectronic chip device and ppdredR 3902
manuf acture The present invention concerns the field of electronic chip
devi ces conprising a conmuni cation interface and their manufacturing
process. It concerns in particular chip devices, the interf of which is
by contact and/or aerial, such as chip card, |abel nmicr omﬂﬂﬁlﬁﬂ"ﬂl’mmm‘"mes
particularly to aerial devices which are disposable or use i ch
can comruni cate over distances of nore than 50 cm especi al | y atissfesrequenci es
of several nega-herz to several gigs-hertz. The internation

application WD 971 26621 describing a chip and aerial nodul emwmmmmwmmme
scanned as a |abel if required is known. Cards are produced by igsgiti ng
the aerial nmodule in a cavity of a card body and certain | abels
are-produced by packaging, the aerial npdule in some kind_of support such as
atally for exarﬁ%ﬁ%‘?sgﬁ%@g?%mﬂ AP dsyRE AR RrPcess of Manwifacigidre il m
comonly called a printed circuit, which contains at |east one interface
under the form of aerial and/or under the form of connection pads, a

M cr ocThewresémdRvestich edrideres iefiélebftededtiohic ohip devices esrppasidgan

encapsul ating material to protect the mcrocircuit and its connections. The
aer i al ComNpINeatiProintefrces ane their MgaufactyrdibRracessdpeencams in partialarefep se

side of, t.he |att.e il.e t.he.oth i e.,equi ith
connectPYeRale. FiRriae SR i by ShoteRt BrdAl eRARF sl el el Tabe
mechanpf@onfSRPET It F&sted rﬁétﬁl_@ﬂy% lb¥ribPdéNEed RACh BRI SostbIdBHBESd
production processes. In particular, it is so flexible that it can be

r dl | edonpe onlyrwbich dan cammahioate byeridistardeatof imoredham 80taraespeciatiy aby
sprockfts eagagiozg t he side 'Serforati ons. The rigidity of the interface
suppor reAveReies of seyerdl Meaenas’zite sRVera#eBmel?- folded. 1 Z 5 MAR 2002
The support filnms presently in use are selected from anong epoxy gl ass,

pol yi m de, polyethylene terephtalate (PET). They have the follow ng typical
pr oper Thesntendatidreast aatentisgpipiicatioraWQiISHU2ERES! désdridinvge chitbandaenidl M2 ujam

el ongation at break of |ess th 75% tenperature resistance to at | east
T60C. Whieh A PRacenied a8 labeh R enured RoBEbET  CRidsmedunnicad Br d aurf ace,
the tr i ' I ’ ; : i Les |

dor i i {1 ogr1 e Be RO PN Gl & Srdtindh 4Pl Aol ki B e ERGuced

under gbg pasuadingetherasaiairemdulem soraekind of supdperiNiuain as/pdalivhior lexamipes it
even harder, easier to weld and protects it from oxidation. The devices
produced according to the above requirenent have the di sadvantage of being
too b“gmésé%'o& Es %ﬁl\ﬁﬁ%'a%aig\?éhéd%é; IR cbRMoriP cafidh bl Hhted ek cligve
l'imted applicatlons ich do not correspond to the ainms of the invention

| i st edwhidrowont&ires atdeastaonme iterfaee undenthedorm sf aerialesridjor anderl teetfoomiof chi p
device with or without contact ower ed.or ot herw Sﬁ”ﬁ very econoni c, and

never t RENBRYIANLPHAS. & MEPEIrCibpht FpP& Pﬂn%ﬁfﬁaﬁ_%m tRIfg epiAGE e an
conpr | éhegg%ﬂgpgggzétenmﬁg{ro@ct99; rbEREuIPARK HE CBENE QRO SThe BBAANC

st andar possible 1n such away as to pronote Its use and nmake it
di spospldoed dn oagdacedt thémoidnemoduia éspeoiallyasi the raveese side of théatiwbove type

whi ch can al so conmuni cat e prtﬁ;erabl beyond 50 cm (non-powered) and beyond
a met r whilgdhectlagr fags SeR&KosEitY P& %X wﬁhéﬁﬂ"%@éﬁ’%bﬂ?@l ly manufacture an
aerial and/or contact nodul e which can easily and directly be printed

especially by the user. Another aimis to design a device of the above type

whi ch The ithrféb‘édsuMZﬁdm fihd shictlid ploiskessy minimainy meichyicaf propediiés dne and on
mul tiple su_pPorts. ) i ) o
especially to the requirements of modern production processes. In particular, it is so
flexible that it can be rolled up on reeis but equally rigid so that it can be transported
by sprockets engaging the side perforations. The rigidity of the interface support film is

also such that it will break if folded.



12 5 MAR 2002 Another aimis to design and econom cal |y manuf act uzgdc@i 2002
cards or tickets with or without contact, Certain ains are achie JP
using an interface support filmhaving properties totally distinct and
opposite to those required for interface support films in the field of the
chip cards presented above, but al so by adopting a manufacturing process in
aroll, then by adapting this process especially in regard to the
connection of the chip to take into account the new properties of the film
Q her  ghassuppRriRisredently FPesE SicCsalebteddrr ahhgPépdyeg sy sslyifftgs, | bed
bel ow. For this purpose the invention firstly is intended as an” el ectronic
chi p deelyethyleoeerephtajater PEW)eT hey bave s fallomingryivias! peopertappod: fil m and
at least one flat conductive jnterface place t he sai d support film as
wei | ©agharaersits: cathickoositet SRrveEn DG 195 i Sldrbation & Bapsk Phou shed
in tha i f theaikis la~properties that it can be
creasezjeéglr}ﬁ?gl e/&’ %\@e??ﬁglr%&\%\gap%u@ g?gﬁ%?g@i gh. Good results have been
obtained with a support filmand an interface which can be creased or

f ol ded_t oget her according to a curve radius of less than 2.5 nm and

pr ef er Abeyniestace;iteelf is aereraflyi Gonper; ihptasshte 8 Naed purace itbe tracks i#6e e of a

support_fil t he ertlde f I re i LS Ly downgraded in
conpar Qggﬁrqm@aé{aé(‘f Egogg) éé]%“g})t%ngn%’gbr%Fﬁeré& @h"@ﬁf‘%ﬁ@'&%ﬁ%ﬁ%ﬁew hi ckness
conbi nedciinsh TAB ihRHREEAS §enbhf UnBBFIdES surRiceRfsdthint Rir eMaintdle af theRial |y
downgraded in conparison to state of the art interfaces or those of reduced

t hi ckndsstyp@vduchlimakesct even hardent ¢asier tonweldranskpnotests dfframoxidadiopport il m
and/or interface (s)) should be considered in conbination. They can in
particul ar be enornously downgraded for both, or those of one very much
downgr aeRtéced HRRRIcBH ddiBrdihd ¥ tePatsoviPrediiidht RA0E e BsaBREftapRbral SO
be reduced to a greater or |esSer extent according to the degree of
downgr &eingptoof bulke farthpase dnvisagaddnithe emfeadionmit additiors thduleavelimited an
associ ati gn and co_nBi nation a reli %bl e, |lowcost, device.is provided in
spite GPPUSRIMENMNICAFURPIIPITaSPORA tBNGAHBS LhHINGIANERELN listedDeldW.essed t hat
in certain cases the downgrading, for exanple in regard to rigidity, can be
acconpani ed by other qualities in the final product, for exanple in regard
t o el asThentain laim ofthe mveatior isttndésigh @ani elgctdorit ichig déevse witheordeitmgutadi ng
nmust be understood in the context of the invention in relation to the

pr oper CPBACHRARREAOrINRYISE varkecpnemic 8Rd pRuerthggse ¥ery religbier di ng to one

charac [ Sk i ; [ /5 ~.m
he bosprPalibfe wifid AURBRIdud MReRS ERRMshd Mecatitrter STpdfhe | 5
~, m Wahb wivedn thee iish esorgraict sthhdandt teehnigues possibly ioviudbsa waly satby a savi ng
in material wwth a potential bearing on the price and especially a saving
in t he PRRMNGIR itppse @adimalke tAispesably i i8AWFeA/i di ng new opportunities of
application described below. ) According to other characteristics of the
invention the support filmcan be preferably a polyner with an el ongation
at br ednotiiermaireist tbatesigh Sodexitd/ ofithSlabiose tyge dhichscaf alsesonmrhamic8@ and/ or a
vitreous transition tenperature Tg of | ess than OC and/or a fusion

t enper Prefiecally beyenddiem{Rerromesed) amd beyerd a mwies (Pawergd)-s sel ected from
anong pol ypropyl ene (PP), polyethylene (PE), polyethylene teraphtal ate
(PET). In other cases it can contain fibrous material,

Another aim is to design and economically manufacture an aerial and/or contact

module which can easily and directly be printed especially by the user.

Another aim is to design a device of the above type which can be used with all

reliability in a variety of conditions and on multiple supports.



'for exanple cellulose or textile. 4 The netal of the interfacg §sMAR 2002
preferably natural with no surface treatnent aimed at hardening it, for
exanple the Ni-Au type. Preferably it is less than 50 ~, min t hi ckness.
Alum numand its alloys are the preferred netal. Nhterials such as PE, PP
,.. are very econom cally advantageous since they are produced in very |long
and wide rolls in a distinct field of the chip-card, that of packagi ng. The
PE | alum numor PP | alum num conbinations the use of which the invention
pr opos dnadiseraaibrmisetotdesigreane eaonomioalf acenusactpes thibi darisoetiekatalvith arer y
common, es eC|aII¥ in the field of food packaging (for yogurt I|ids,
chanpadﬁ thasperatact) According to another characteristic, the device
conprises the mcrocircuit preferably situated outside the turns,
especially in a corner of the support film Preferably again the

M cr oci@ertdih airis lé'r@@@ﬁlleﬁibdwusmg)antlﬁt%rf'éﬁémbboftlfilrmhdeﬁﬁ gropeirtied fegalfevi ce

al so conprises an interface el enent known as strap on the other face to
pul | batistingt andapposiie te thipsef regniedden iater{ae sumqﬁbﬂldenrthe jietst of the attip p.

h f I d
cr oat e TR PFRATGH abOvS S aee B brgan i A Fien daethod A Skt b e e Py,
the chigy ghlb rﬁeégsaéépQCIﬁﬂ)IIthaﬁrdst‘botP@rctonhbbmﬂn ohen (?5 tdileeingd rap is

an intere lution explained rn detail below. Accor ng to one extra
char actae:cosm tmearrmw propeThes ef thesfilec Othedaime aredadhieverpbe spetifithe i nvention

t he device is distinguished hat it conprises a conpensation film placed
on a s@ﬁﬁ&g't"q{honrﬁ‘f thﬁgeé’&eod%ﬁ%éﬁ%ﬂq\%n filmhaving a recess containing
the said mcrocircuit and its connections. The recess can contain a
material to encapsulate the mcrocircuit and its connections. The

encaps \Hatthispurpbss trad urivsenﬂouefm@bbyntenﬂéa'as@m @leclreqisichimdewte, by the
wal | s of the recess. 2 5 MAR 2002 The conpensation filmcan be used in

rel ati GOMAMINGAY 'Qﬁeﬁépeé‘k@ﬁ?fir{@fﬂé’@dﬂ&? spppant Himand atdeastanaiale but it is

nore i I w@ t filmwhich

can be'&o@ﬁﬁé&v?%\t%ﬁ énaltchdtcﬁ‘e ?nssatéan? U%ﬁ%& m@ggc\)l\/%géngsgtqﬁ 8 P[tn al so has

advant &@ﬁ&eﬁbﬁloﬂﬁélﬂa&ﬂﬂﬂéﬂfa@.ﬂﬂﬂl@ distifigeesHerl iovhat the interface support film
possesses such properties that it can be creased or folded over itself without

deterioration.

Good results have been obtained with a support film and an interface which can be
creased or folded together according to a curve radius of less than 2.5 mm and

preferably less than 1 mm.

This definition corresponds to the choice of a support film, the properties of which are
intrinsically downgraded in comparison to state of the art support films and/or the
reduced thickness combined with an interface, the intrinsic properties of which are
equally downgraded in comparison to state of the art interfaces or those of reduced
thickness. According to the invention, the properties of each (support film and/or
interface (s)) should be considered in combination. They can in particular be
enormously downgraded for both, or those of one very much downgraded and those of

the other less so; the thickness of each can also be reduced to a greater or lesser



tthat »of conpensating for the height of the microcircuit and of ppd MAR 782
it, especially to enable printing over the entire surface of the device

wi t hout damaging the microcircuit. Its function is to | evel out the surface
of the device in such a way as to create a device without projection and to
receive, if necessary, another decorative and/or adhesive |ayer over the
mcrocircuit. It also protects the mcrocircuit fromthe conpression which
is exerted on it when it is fixed on any kind of support by an adhesive
appl i edxeppactéiding thehtedresRe deMnghatihg lofithd Supdarofi bA¥Snteffaceow
mechani cal strength of the interface support filmto be conpensated in
particOlaerialaring its various uses. It can be selected from anong the nost
varied materials and adapted to any use, without in any way changi ng the
process described bel ow. The present invention is also ainmed at chip

ticket bt/ H -y : ' rd or
{1 cket Chiady e SR and (SR o o o e 84 R TRl My fE)
have aspite efthenhandiingowhighriscamhbe madetd urdergp. t he conpensation film the
support filmand the interface extending outside the recess over the
surface of the conpensation film 2 5 MAR 2002 Thus econom c chip cards

and ti gk i } t e ouit o i abtai ned.
Seoor oS TS840 P h Sehogles e hFRERGLIG el Bt6 g
t hr ougbap deedccampanied bl othar qualities s thes fidallprodoctafish dxaomele i régardToe
present invention is also ainmed at a process for manufacturing an

el ect r Slaséicinppt whishceaussHprngiaslring dificetiese Shedaymaragingmusiheg a

connecratetsodtih B i ie iNioR T REFn 3 W blodkids BheS5REY S6HbhL
accor dirnghd flelttiféhe ahipl &rgt one interface support filmis provided and
connected to the interface. This process is distinguished in that an

interface support filmis provided possessing properties such that it can

be cr e%‘%%gr |rr19 ftg Ioﬂg%hg\r/aecrtelliétxsce, ltrf\e \é\"u;t)rr}c%)r'f”fiIrrcfI %E)ggésosreasta'\ fickness of less than 75

um, the best results being obtained with a thickness of between 10 um and 30 pm.

With such a thin support film the invention provides not only a saving in material with a
potential bearing on the price and especially a saving in the weight of the final device,

thus providing new opportunities of application described below.

According to other characteristics of the invention the support film can be preferably a
polymer with an elongation at break of more than 80 %, and/or Shore hardness of less
than 80 and/or a vitreous transition temperature Tg of less than 0°C and/or a fusion

temperature of less than 130°C.

Preferably the support film is selected from among polypropylene (PP), polyethylene
(PE), polyethylene teraphtalate (PET). In other cases it can contain fibrous material,

for example cellulose or textile.



*The invention is preferably inplenented according to the econom c nethod o
engraving printed or |ithographed designs on one or several of t e MAR ﬂmz
conductive surfaces, previously conbined with the support film Due to the
choice of this support filmand interface but equally due to the choice of
t he manufacturing nmethod of the interface, a | owcost interface support
filmis produced, thus contributing a reduction in the overall price of the
device. The process is also distinguished according to an extra

char actrii fibtaf oft tHY Pherfild RPreRYRBY Inalia| Wh s @fadd PbARTRIM: 'aﬂﬁea Be
invention in that it conprises an Operation according to which
conpens$atdamng it| fnrles<afnp{eme)N|-Wmetypa| Breferabhyf iatseless tipem 60funh n th]drle\esai d
conpensati on fiI haV|n | east. one recess suitable as a place for a

m cr oct YInm and; Sts=alion agg(tﬁe praferreparell on can be used in relation with
any other existing support filmof the earlier type but it is particularly
interesting to use it in relation with an interface support filmwhich can

be fol deaterialslsueh ad PH, PPe. iarearty stondrhiealip aneastayeous kincethey afer ces the
interface support fil m whi ch thus risks being more mechanical y resi st ant

dur i ng Procueadbigeerpfonthangmidesdisiin godistinetifield of the ghipwand.dbabbf t r ansport

et wookosRenng: 168 PH | 4ENAINER £ ] RRRA| cohb RuliBe s Ta SFdRobE. 1

thus cihviertieh drbpodeshed Biae tfcrastel 41 Ritérfa® sipddn mheé@éd;ua érpg as
protection between the different manufacturing sta es below. Printing can

be car coaun@ytespechkailyhin dheléeidodf foad paskagng Wior ryogurtdmagmargpaw corks...)
microcircuit. If the mcrocircuit and its connections are encapsul ated, the
recess of the conpensation filmcan have a containing function. The

COMPENchiding b BhEfer THBKAt/istitS AR5 88Vire tc@nfp‘?i%@b ise ﬁh&%cf?@uﬁ Bféél*é?ﬁ? for

transporting and positioning sprockets and wll facilitate coiling on reels
with tiséuates mjtsmedﬁerturnseaape@ally ined@ SPUYEr ofﬂhmsumméﬁhnat?r@fenablymmabl es

the d to b f t |t ially be b d
e ooy che RS LT B, U, TR Enf i, 11 can especi al Iy bebased or

Preferably the device also comprises an interface element known as «strap» on the

other face to pull back at least one end of the aerial (6) in the vicinity of the chip.

Thus it is possible to keep free the largest printing surface possible and create a very
thin device with a view to the applications detailed below, the chip being in contact
with the support film. The use of the «strap» is an interesting solution explained in

detail below.

According to one extra characteristic and/or another aspect and method to implement
the invention the device is distinguished in that it comprises a compensation film
placed on a support film, the said compensation film having a recess containing the

said microcircuit and its connections.

The recess can contain a material to encapsulate the microcircuit and its connections.
The encapsulating material is preferably contained at least in part by the walls of the

recess.



«form According to another nmethod of inplenenting the invention 2“”}‘@{# ?
conpensation film the interface support filmis supplied as rol éd rrqu
and nmeans of transport controlled by the tension of the support filmare
used for feeding it to at | east one work station corresponding to the
stages of the process, especially the transfer of the mcrocircuit and / or
its possible encapsul ation. 8 2 5 MAR 2002 Due to this arrangenent it is
possi ble to convey an interface support filmat worst ultrasupple and
elastic as it is without danaging it, without resorting to a conpensation
film wthout side transporting perforation being necessary and w thout

di st ur bhegompensstion fitnicag kendsast in netasioa: Widh abwg?ner exsingasupnest Tlor ef

stations of .th rocess. Accordi tp another characteristic the

i or oo RctTer SPBdiacedaoy MieRthe fh (LM relftdh Kb e Tads Suporior e
par ti ctihdlhich ddn bé rRiaeaiiRliRe Wit tB8ahvertvel ding by al umi numwire for

al um num pads or Interfaces. Resorting to this nethod of connection is
particul arly advantageous since it is reliable, standard and econom c. As

| ai ned bel ow, this nethod tes difficulties whi | d_not d
"1 or T8 EGpeRselif ST AL Bap ROV ROPH WA TR REHAING 08 RIRPeIPNg Lo 1 he

i nventy t pANESHE i itS : Iyl M
navi not L PP R e A LR of PHAL R C e stiiay o
possi bémalble drinting aapadice entirepsarfareoofl thacievinedwitiaout/damaging pise atictocrcaibne
time as the interface. Thus it is possible to reduce the manufacturing cost
of these interface elenents since they can be manufactured at the sane tine
wiith t t. W di A ' Lve woul d
consi st 1T S SO TR BUL LRELERIGELARB Koy iR RpiF ARy B o Todbitilee

oper at WitRo@t projettiaficirid @reekive, Hireeeesirycanatbiet decoritiveatidig ddhesiad her
characteristic the interface elenments on each side of the support film can
be conl@yer edet theonifiogifilsupport fil m by nechanical tears and nechani cal
contacts. If necessary it is possible to nake these connections by

ul trasoni c nethods. The choice of thin interface support filmand the

choi celtefisdBiRecta! tBe eoIBfaBinEUN gron® tHe€omphressioronhichke ekérted ©iibivaehdt igse
such a connection process. It is particularly 9 2 5 MAR 2002 )

advant fR® 0B anydied 6h SHPROTABY @ %ﬂhﬁsﬂ\l%ﬁﬁﬂm%@%ﬁ%@ Q heneaeansaiPn t can
be donﬁlin one operation which can be conceal ed in the manufacturing

proces "%t the device. Other characteristics and advant ages of the
invention will becone clear on reading the description below wth

si mul t aneous reference to the annexed draw ngs, given solely as exanpl es)

i n whi Bralso aliows the low mechanical strength of the interface support film té be

compensated in particular during its various uses.

It can be selected from among the most varied materials and adapted to any use,

without in any way changing the process described below.

The present invention is also aimed at chip tickets and cards containing the device.

Preferably they comprise a card or ticket body made up by the said compensation film.
This means that they have a recess which contains the microcircuit, the compensation
film, the support film and the interface extending outside the recess over the surface of

the compensation film.



*Figure 1 represents a sinplified | abel according to the invention
identifiable at close range by radio frequency signals; Figure2d MAR 2002
represents a sectional view of the |label in Figure 1 with detail of the

m cronmodul e; Figure 3 represents a variant of Figure 2; Figure 4
represents a variant of Figure 1, Figure 5 represents the reverse side of
the label in Figure 4; Figure 6 represents a view of the upper part of a
| abel with connection pads; Figure 7 represents a card structure

conf or Thog ekenbmfc btﬁiﬁ&ﬁrd@ Bnd fticletsavith pRRESERNGBthE riRFddiRua!if r‘é'q%lWeSfare
anot her variant of the card structure Figure 9 represents another

st ruct abwingd.t he devi ce concerned by the invention Figure 10 represents a
general view concerning the execution of the process of the invention:
Figure 11 represents a general view of a variant of the process of the

I nvent jpeRofdifg td18n ERBIHAREWeRsiBh, Y fRcBBEl A8 hbd thiRighSperfdtiting, chbitd or
represents a card structure obtained according to the process”illustrated
i n t heope@nictnsedriygan edditieingufin.12 represents a fol ding test designed to
characterise the device of the invention. Figure 1 shows an exanple of a
sinplified nmethod to nake an el ectronic chip device conformng to the

. . . p . . oy N 4 10
"5 R g5t int B 4ifo Slrfeh B0 dobeloPferficting BREICGRAS oY Vo
i nt er f deeicerdenprising ahbhnterfexe subeoktfilmuaving?a slippotft fith adeiratdéast dnd fidted on

the said support film4 fromthe edge of the latter inwards, and a
ni cr ociMteriaee as yrlhasa migroGiiced canBacted ite ihe salsl iptertiee hheesRiddreersssai d

interf ; i ; 1 i j Veulnternally and
ext o napprish e afibn® Beq e RN chH IR o dnls RRE S pbBtA T on 1
this epeoyitied badCorakekdty themterfbta dT ik pesceks i8 distiftguiihielddan thatseh conpri ses
an adaptation capacitor made in this exanple by conductive surfaces 9, 10

pl acedIMtedaee) SepRert dirads providrd pogsRssing properties sustithebi canthe epaed vor can
conpri ] C perforations or other renoved parts of
the su ‘ﬁg%&o&ﬁf gﬁgtghﬁgﬂ#g%tﬁﬁé%@’%especi ally by laser. In other cases, a

di screet capacitor can be bonded to the filmor integrated in the
mcrocircuit. It is equally possible to resort to circuit elenments 11, 12

( st r apdhegheentibrois pratereblyrimpienaentediansording i thef éconqricguetvod)oft o bri ng

t he contact .6 of. on f th erial _or of the ¢ itor plate situated
et de SpR e Rt onlhaBinaned e R ofkeder saeiBr iR Sndliedbs, °\i ce

ver sa. slifaté€tpretioasptdombinealligsthatsuppastfiine end of the aerial to be
pul l ed back in the vicinity of the space for the chip situated in this case
at the end of the aerial on the edge of the label. In the case of a

conpensgat i filmdescribed bel ow _the sitiron of the chip is not

o t DR B pePe Sl Ria A ehdiiBREts hifeflal Al BiPr ol ptne
char achfriughdteriag nkétRok Y eRé irfadd) £%acsst linteHage @Bbﬁbh@i'lml?’p?dﬁt%’é%, at
| ¢ast the mcro Circuit and/or the connection wires In such a way as'to

pr ot ecthusheontabutieg etreaectiemircihiel gveralhptiee obthengevice.(Fi gures 1, 2) the
material only covers one microcircuit place zone (zp), including the
connections, leaving the rest of the device bare.

The process is also distinguished according to an extra characteristic and/or another
aspect and method of implementing the invention in that it comprises an operation
according to which a compensation film is fixed on the said interface support film, the
said compensation film having at least one recess suitable as a place for a

microcircuit.



‘In this exanple, the mcrocircuit zone occupies an area equivalent to bou&
4 M x 5 mm while the | abel has a total surface area of 40 mm x 40 i)
2 5 MAR 2002 Conforming to the invention the interface support film has
such properties that it can be creased or folded over itself wthout
deterioration. Figure 12 shows a folding test intended to characterise the
i nvention. According to this test the interface support filmnust be able
to be fol ded outside the zone of the chip for exanple into two or four, the
opposi Taisdgerstibd, cahtd assthimeeiatarhwih ey dihet existiig@smpsort flnd oMtHdedrlier

shal | ow radi us_of curve. In other cases) it should be possible to crunple
or crede byt it EnRRticulanly inerestingiei ue ihtn relatian witlk ands amhcqmup@@ruﬂm/e.
Deteriogration is upderstoaod t,0..nmean breakage or tear of the support film

| eavi n&vr\'?h Eﬂ%gleéo[&%ds'ﬂﬂlﬂ&“t”tﬂ?ﬂbe'{‘MFH‘E‘?Mt is al so understood to be a
serious |l oss of capacity to deform then such plastic deformation which

| eads to breakage after renewing sone of the folds. The interface itself is
damaged heefcannpénesationi fils reinforasisdhe interfdoe suppon fiopavhiche thuseiglesddeihgy by
reduction in wdth, or rupture or, by serio | oss of. el asticity which
causes MareBeEhANRAIY et QNG GES paes Ctla RIPEeT iR PATBRUBEHT e SA8RC s
are obtogi(,gﬁg bt pyRactppport folds with a curve radius R of less than 1 mm
and especi a Py 0’2 mm To achieve these performances, a support filmof a
material with elongation at break of nore than 80% and/ or Shore hardness of
| ess than 8Q and/ or Tg of ] ess than zero degrees Cel sius, and/or a fusion
tenperé&‘iﬂ@q’dfeﬂﬁ@i%s &]%%‘F?Lpﬁﬁ ilm ‘OntR%SOﬁ%]( HP%H%EW\‘:%%‘ each glaget han 75 ~, m
The be t ine 1 i i of

pet eonerbesehy, &r Hrishvbry Brihe'bactoftel 1L HERTEE: Bl iguBctBAREE Al e ore
advant dgtedagenfilfi presently actieg vs govtegtian betwearptve diferdnt Inmifactedngs | ow
performance) such as PP, PE, or less 12 2 5 MAR 2002 downgraded such as
PET) i $t3988R8!P¥on to those currently used in card and aerial nodul es such
as epoxy glass or the polyimdes. Conformng to the invention, the
interface nust al so be appropriately dinensi oned and/ or have nechani cal

pr oper tArggingaPese akfrieddowttan bty sities bi et Jevicy ditkest damaginghhe Wi th those
of the support filmin order to satisfy the folding test of the invention.

I n t he NUKEQRYICHItt he interface is al umi num wi thout surface treatnent,
especially nickel I gold etc. Its thickness is less than or equal to 50 ~.m
and preferably between 7 and 30 gym If necessary, according to an

al t er naft theemick S reR it its &bhm@&@hs%@mﬁbagsmafedgItrwsed&wf!treé especial ly
cellulose or textile. It can for exanple be sinply very thin paper as
above. cogyensationfiing canthavieaa somt@ining fungbiodp éhe ootensatiom filmicanserve if

br eaki d falding in, i ) Fi _the thick
o ot ec PR Say dpiTaihys i REEITRES fortBnsidhirtd A PogitoBl SHipERERErE ¢ ace
of t he Wigksdilitald EoiliRg Dhneess With ddase ef Bﬁé@@n@hiel@né%@rah%ﬁobt. can be less

than 400 pm and especially less than 30D ~,mfor a chip having a thickness
in the order of 150 ~,m The thickness obtai ned of the zone excluding the

Ched ST oot Sadtio] M didhizs Mg 06y 8 REBE Hads LB B ARA¥N b L osps
SOME  especially be based on cellulose or any polymer, fabric or any other material in film

form.

According to another method of implementing the invention without compensation film,
the interface support film is supplied as rolled strip and means of transport controlled
by the tension of the support film are used for feeding it to at least or(e work station
corresponding to the stages of the process, especially the transfer of the microcircuit

and / or its possible encapsulation.



*elasticity and flexibility in order to satisfy the criterion ofbill?]e

i nvention defined above. Certain epoxy and acryl ate resins my SMARang.
In the exanple of Figure 2 tests carried out by way of at |east 100
repetitive folds with a curve radius equal to 0.5 mm have been undert aken

with a |abel w thout encapsulation of the aerial. In the exanple of Figure
3 other folding tests with a radius of 2 mmdid not affect the function of
t he above | abels. 13 Such handling is inpossible and/or not recomrended

with chip and interface devices of the earlier type. The | abel of the

i nvention has the advantage that it can be incorporated in very fine and/or
very f Deigitoltbisparsangesenintl s possibledo conveyantnterface Isupport &ilre ahmobrstouitrh-
while its ”ecnr%ﬂ“f c?l ch rac.Eeristics.ma?/ bet\ close to or |lower than those of
the prSUBR'E aFLGIa5MI0 A8t 'SIBINGH SEMAGIE [tal oW IR SPRING tPiaeOPENFAIAR ¢ e
packet fifh [\ f G4 i " ; §l } i IRseriabl e
di scr egim'eﬂﬁﬁtoﬁ?% trg@\k‘;?@réﬁgrdﬁégfgﬁtm gﬁm?gﬂe c%ge%':y;%iddwgp\a@o%gtég%@@i'gﬁﬂl y in
fi ne ppositichsgsarmdyoridesatioh etdretthe ngribadrwark stetidrieeof, thegrbeeds. | m or cl ot h
products, cardboard products and packagi ng but also and firstly acting as

| abel ling for the whole item The device of the invention in the formof a
| abel . o, f i mking - i ng,
the actiap g o AIRE fntbclerBiE MCAEERE LR corReBlestbbiieoRE PRI,
To t heofsbredictbhwiresplioré pattieldriy #ns peséibletorrdoritbjwastding by pafihdmve

fol ding, the device of the invention is capable of undergoing the resultant
def or nistineder MUMBYM pedepr BHeHfaeas. 1t thus provides an identification
function with nore reliability than devices of the earlier type under such
conditions of use. In Figure 4 the interface is created on a conti nuous
strip ResoftiriPend niethdd &f cdirRediibAn®phftuldrly SdvirtegsbLayints ageeeirdntei N a
corner of the support filmand directly above. Preferably the choice is to
posi t i Stendeed @ndpeqonontie Asraxplained below, dbis| melbodarastesdilfinaliesavhieh r esses

B A L T R

i nt er f apRforMihg & BRLinPehtiérs (p) intended for reference and
i ndexation/ positioning of the interface during the 14 2 5 MAR 2002

various stages of the process described bel ow. The conductor frane enabl es
the stry,i fi

. th |, M. be. igid and t d h
and 11 AstaRine I8 R chatcSlstR A 18R Shdbr bt nBr BedReb e emefls ™ °
repr eseRtb AN FhESES CHRFRIE Péhwérhﬁs%@s&ﬂe td fifa @8phsitsy Hateldifeads sRle are
conceived as a function of the operating frequency chosen and to optim se

t he r amgd/qrcasicaps» el hecsar@timecanthenintarfaoen). In the exanple the aerial 2
is designed on the support filmin such a way as to be able to comrunicate
over a distance of nore than 8 cm and preferably nore than 50 cm (not

pover edhius§t isBddamile thA6d e theaRgniERirabst of feReThiePRMBESmENn®: sitikd h

battery). The turns are as |arge as possible and their nunber optimsed to
achi evthaeyheanibstraangfachuned at pee same tinme yihdhalsamettecBnalogy indicatedeabesear y

?r;nm 2 u@gg %%Bgéﬂgggg%ﬁ |§/ﬁ&/‘vq<é,ﬁq pgﬁgs?afo r‘ptﬁ)gitrwgeaegriégee ccgr%enc io%eapbeorbctlasth%n the

turns in a specific operation or the addition of a discreet capacitor.

According to another characteristic the interface elements on each side of the support
R film can be connected through the support film by mechanical tears and mechanical

contacts. If necessary it is possible to make these connections by ultrasonic methods.

The choice of thin interface support film and the choice of materials conforming to the

invention make it possible to use such a connection process. It is particularly

9



sexanpl e the distance between the turns is 1 mmconpared with pr egentMAR 2002
devi ces where rather gaps of 0.05 mmto 0.4 mmare normal. To connect the
ends of the aerial with the mcrocircuit the invention preferably resorts
to a design with strap as shown in Figure 5. According to another variant
not shown, the device advantageously includes a capacitor not in the form
of plates on each side of the film but integrated in the chip. This

provi des freedom from paraneter variations of the capacitor |inked

especi adlviniaigebuy ahdadopamic astnteaddiiichd esstenbistdre deddedadidi it camMbeR®drd | ons
of adjusting the aerial which are often tedious. This is equally preferable
i f t heisoppeperatiamwlisbscandpe raneeajedin theenaouiactuingsprosass hf thesdevice.
According to a characteristic not shown ainmed at sinplifying the device the
support filmconprises interface elenents on a single side, it being

possi bl L@, i (PR

11 e RS AR o o s R e Aok Nl Dbl aar o Radty VR
aeri al dessriptiorebéloanwibinsimuitanend raferehes to/thieyarireaxed qrawinys, ghventsolely can
be designed in such a way that their width is thinner locally than

el se\/\h@gee’ﬁﬁ’ﬁ?ﬂﬁ%w WHellind the mircocircuit and its connections. Again
preferably to reduce the |l ength of the connecting wires while keeping the
device to a mininmumthickness, the mcrocircuit can be placed directly on

t he supp@igurki1 rapresentstasigplifibe |dbel zecotiindtethe ingéttior idemtiBalsie Gt @ldst | on
of the characteristics of this above variant again enables the costs to be
reduced. ramge hy cadigifreavency $0ndlso be pl aced over the turns but to the

defri of t hei ght of th ' d ting. f t.h
oL one Eifire S kg ke Pl Tk 7 BB BN IR AR 08 1t er ace
area in phefdbnfodl@y¥: as to increase stability and for better adhesion using

an adhesive. Figure 6 shows that the interface of the device D conprises at
| east eomigurei hrppresents@ wriatiof Figrevd; si bl e on the drawi ng. The

m crocircuyit gggl aced on the \(’)azf[}er face, perforations through the film
provi di’ng']%‘ér RrESeMS AVRIRTLRAY 1948t e connection pads. |f necessary the

chip can g oS RERBLENEdnb foldigo bRIESRNBTaBeIGAFAGIAL | on 1| m descri bed

bel ow. It the exanple printing, such as bar codes 17 placed on

i ts | argdsgureddtaprasentsa viewsfthe uppenpdrtidie labelpwvitetognedtionsadiige of the
support film As a variant the interface can conprise both contacts and an
aeri al *( fo@urenoigpresamis aeardaatrustirereonfenning tetheeinyeali®l on the ot her face

not Vi gl BY&R"% tiSe SR I dectitRial view o SRR ariant of the card structure

o Figure 9 represents another structure of the device concerned by the invention
o Figure 10 represents a general view concerning the execution of the process of the
) invention:

s Figure 11 represents a general view of a variant of the process of the invention for
the manufacture of chip and aerial cards

o Figure 11A represents a card structure obtained according to the process illustrated
in the previous Figure;

o Figure 12 represents a folding test designed to characterise the device of the

invention.

Figure 1 shows an example of a simplified method to make an electronic chip device

conforming to the invention in the form of an electronic chip and aerial label (coil and

10



«Figure 7 shows a chip card 18 outside the | SO standards in forc 5 MAR 20(92
conprises the device (D) with the support film2 placed on a sug% car
body 19 which can have di nensions equal to or larger than the film for
exanple equal to at least twice those of the support film2. The face of
the device not carrying the chip preferably has contact with the card body
19. The mcrocircuit points towards the top opposite the card body 19. The
card can al so have a second film 20 arranged above the support film and be
of the capaBit&) ZIe camp lbés%\aéubpbﬁﬁt filfn @"'éﬂa?@drﬂiudnbén%ﬁh@@mﬂ&ﬁ @P\p’ﬁ to a
preferred variant (Figure 8) the card 19 nmakes up a conpensation ?

conpri :%errmlez bgué.@rcerzeoéaélat aerial ftwisted oetresaiddsupiportditinr from thei edge of

i nsert e interfac ort fj exten oyt si.de the cavity on
the sulita A ingnls, 373 £ SCe! 4RubRasdn BledRpdn b tanecendo
cavity 6. aﬂpgéaé of the
mterfé@éésg@plgge}t film usI Hz?%égp?rm ﬁn‘ﬁ’ﬁatﬁ@i&e@?@cﬁ I§/D§8“ﬁ”§%§?wth a
m cr ociextarnallpratferhiog éacrt bfetheaontactiprds |, &. Ted.cobaetiomimthis exampryis
characteristics the device can_al so conprise a supplenmentary m ni ature

r esonaffeeAdY @Oﬁﬂ?&t'ﬂﬂl"ﬁ@e ﬁ%rrer gency aerial and/or an integrated
capacitor placed in the mcrocircuit in such a way as to conpensate for any
failure of the aerial or the capacitor placed on the interface support
film Tiesdédicaatddcdrapnsssahladabationcapaiitbniadganh tisls examipisibyn the chip
using a specific non-contact proximty reader which nmakes the device nore
rel i ablcendpetive audagrs Bot@ plagedifaeingsacouside @émwmmbfnlau lhmua:remﬂm cate
wiyt hout dlrct con the e n erial if. the agl CII’ it  of
the. suEaPETa ol ParpLs® etylslBe BT ERER. SHrA B oo g el pars
conpengith® auffa&m#crpbm sé hidved égpﬁciairyeo)ﬁl'éﬁép']ﬁ omérraassaea eBPeasat i on
filmcan be placed on all types of interface m 002 support film
as knowapBciten carebedonded toylp@flbmormteglsatMrmﬂwlmwa@ctm:Lmnd more interesting
(as detailed above) with those which can be folded or creased in line with
the invention. The conpensation filmconprises a recess 23 in which the

m crocijf @Léqtua‘ﬂy pdsSi e ie ReddrOfeScirouittel 8Méntd €1 %{%@@ﬂs?b@&ﬁdrﬁﬁ el @ar 13 are

| ocated. The wall of the recess Is in contact w he" encapsul ati ng
mat er i ®ide of theesuppashfilmnhigure &@Ibangéhe sentast rof aheand @fﬁhemtaﬂ profts

hi ck f bl h th
i or octhe srpaBlidy Mt slalbd hsité tne [ind R BRaREnphSs THaed antslte e,
mat er i aisnsPerefigs ¥Btsa. fith exdtbine &szfapt»r@nam@é bp%'spﬂﬁe bHH%‘I'@'}%' aeth fohse exanpl e
a PE polynmer with a t hi ckness equal to 200 ~mfor a 150 ~, mchip and

connectiuedkadk inithe yidiaity tbfeté\ﬁ apsee for therehip steategtin whistdase atﬂhevasdmﬁsm bl e
to use tio han5 ~.mfor

connectﬁ%rf?eg'}%19 Sh Bgecﬂg ”beI i gt Efaa%afﬁW&“%ﬁ&éjeihfk}@@f&ﬁegia@@e!ﬂw,t he
type Si gl ﬁﬁ)‘?@{ 94). This
alhl ows tgég"sgidgg(\)/fl(tggtc@?ﬁl Jh%%ﬁi’gﬂgéi\%abq g(lzr?gd [ negﬂlngﬁgatgé tQH-Q is possible
to print on the film 22 |tself The device can al so conprise at | east one

tectj on/ lisation | 20, andj or adh | a t |east
ne of ARSIREIS G1e STRaCgsRY o 14 VB Oh A LORRRIA EHRIETIE 1 POvERDe

made | rhtq@és% tHEIERCFATPERERT td cdiedhidR AN AR 4 1A 2 BforBrddPiHEH

| abel apart fromi ctronic 1dentification function"wt e greatest
di scr etatdeastmechamnicélly. t s thbiexaegde (igures x| B) the yaterfal nebessary oae
self-adhesive filmcan b p on the co ensati on | min such a way as
o di rABEREURIEES 20pRLPns MEITIIRg dos SO eRIanap Ben it taRdSeha PR GRy e
presengg,, gf a chip. 18 2 5 MAR ?.002 As a variant the conpensation film
itself 1Ts a mass of adhesive of a corrpl etely known type, preferably thick
and with or without a peelable protection film In this case it is the nass

of adhesive itself which conpensates at |east to sonme extent the height of
the ni dRdBisrexanpleTiNg MigFefire Az AEmpreupiey AR RreaieRvivalend io aRodsHEIN ATy by

G b SR TGBSaB0 4 M LMoo Bl 7, @ o0 e5pondi o

manuf acturi ng process for the devices of the |nventi on will now be
described with reference to Figures 10. 11 and 11A

11



«+According to a first stage an insulating support film 1 having atgl t e
flat conductive interface 2, 9 is provided. It is called inteeré%h§§§3g$?

filmin the description. It can be obtained by a variety of known processes
such as engraving, screen printing with conductive ink, selective
application of conductive material, cutting out of |am nated netal and

| am nation on a support film the printed circuit techni que, encapsul ation
of conductive wires on an insulated base etc. In the exanple and according

or 1 nt oG OTpE o Tia Fn@hb g PYRAGER P A el splh R ity T

pr evi obelgyredsectdr foddéd everipgedf Withoutrdeteeratiah) y by | am nation or extrusion.
Thus it is possible to obtain if necessary interfaces on each of the faces
of the support film The support filmand the interface are selected in

and t nEISEnZ R0 aoRinG T RYRec I HiAtclEnishitEe yBPRBRCAR BB Hhls o
t he exagmltie irteFhb&s0pPbrt BB haist & £B16to BeFBRIedBiRsIEE RBE Zahd Yf tie thip fBF | Cce
and ductility in spite of electrical performance | ower than that of copper.

The chekampig inthéweogfewn Hip opRORIE edaps T4s! 3 teuching eschi otker Battadrmize
pr e er S8 A RERSR AR Upie TR O dBah BodhiEnstiiE taRthmbla o™
agai nsieréndedat raPof!) thé ﬁﬂdﬁnaﬁﬁgtaq&éaﬁ tﬁé’P&ﬂwlﬁﬁéte@éﬁdvé rom around the

pads for connection with the mcrocircuit to allow wel ding. Local renoval
can be carried out especially by nechanical scrapping or laser. As a
b

variant_the interface can formed with a conducgti ve supst ance, based on
T DA oraBPrih dnReEAeR i el apkagh of BREs! i HRRoT BBEVINES s i The
el asti ¢j I j j i ; ] id.eria of
Tho i nibbielo Sindid ETRImSARTS %o UNdEre16ad 16 Bb Pdofid3os bl baBhdbPT! &

| east aeform, thesisuchiplastic dafarecation whiehileads foloreakage after feriewingdoire of

connected to the interface. Al the erations are preferably carried out
Using 19 fqids.othe teraes Bsalt samaged (hident IS PIRsUICH GABRHCIbe PToPERieses
(aeri a'es?@éi?ﬂg%?/fr‘%BHW'm \ﬁ?dtrﬂ%jr.rﬁyﬁpé'o‘?@gas%ri%uégéés Hel ﬁi&tﬁ%ﬁicﬁ‘&au§5§ .
strips afe te o the various ‘existing stations 25 for fixing mcrocircuits
4, coniteotbreak 2fteaadewfberesdraxampiedg@ul ati on 27. Conforming to the
invention as the support filmis particularly thin, fragile or tearable, it
is not possible to use sprocket transport neans whi ch engage the side
per f or g, i i icnvent i ] r

St abit Sof e prodifis aie Bt (o jdbol (181d= WiE e O FRNSERTGr RS REn

t r anspdrinnrcand espeeidllpp.2 amsi on of the support filmand which conprise
nmeans to neasure and/or regulate the tension of the support filmto avoid
damage by tearing are used. The transport can for exanple be provided by

transp kPS - : ; I

it or o cLee el e WegepriforteriiakPa sugBort fim of thfefe il o al A, Replr

nor e t aare3BanT80/ tamdrarrShate figydise ssspfdessitHan 8Mdnd/or @by deleskitioan aéro
mechani cal strength and productivity are used. Fixing and connection of the

mi cr ocidegiiees Celsiug.@sken 8 flysion iamprratureL] 1ss thap 1@395 linkaghta-a dhickness

t wo- pa i t herno adhesi ves, photo activated conpounds etc. In the
exanpl goﬁ%%g‘g‘%b\s/ﬁg%l ch can be activated by ultra-violet rays is
preferred especially due to its fast setting tine, tow tenperature
requi renent and a reduced need for energy. For connection there are several
known WEnesbedtireauts arepeblained with aghickness of thHessiipporidilmeeftbeiwaend® wwt hods
such as \Ae%(gll.l?fﬁ by gold wire or alumnumw re, application of conductive
adhesi &Y ose of the Flip chip type with the mcrocircuit upturned,
pads facing dowwards etc. In these two |atter cases encapsul ati on can be
omtted and the connecting heights are | ow

The interface support films in the example are advantageously films with very

downgraded properties (classified as low performance) such as PP, PE, or less

12



+Conform ng to one characteristic of the invention, the mcrocircypt
connected by ultrasonic wel ding of conductor wires, preferably gfﬁn”ﬁﬁnwmz
This technique is not recomended especially on interface support filns in
line with the invention (very flexible and/or soft). In the field of the
chip card in fact ultrasonic welding of conductor wires is reserved far
hard and rigid interface support filns based on epoxy gl ass, polyimdes and
interfaces of copper with surface treatnment of the Ni Au type. Wth the

pr esendodingrsded sutH B&FET)An wehipaiigohto tiSodeoesTéntl tsedipecdid Wpigdhdihlt ool in
the shape of a point fromwhere the welding wire emerges. During wel ding

t he poinAdules puess g8 &peny Clrssmutthp polyieidesce pads or of the silicone chip
resting on the support film 21 2 5 MAR 2002 The inventors found that
attenpts of ultrasonic welding carried out on interface supports based on

sof t My Rfbhifig 18 the fveRtoR! theRnRirfREeALSEIsé BERRIMOHIGatE &ifg}%n‘ikﬁieidt y) as a

substitute for“those currently 1n use and wth a thickness nore than
about &bdfermavermesiaanital dropertias, especidifsductdity/etastiaity/baminesbeomgalibie not

succeedi.ng, or being of a n-indystrial, or._ngn-reproduci bl.e nedi ocre

qual | £ YViTHRGSE GF R SHRPATE TR imBTdes 4O malsly dug alemeestothe vy sy asut

repr odygi find tEi [ i J Lihiirs side
of o cdr iy SxRpEAE intepeBiit mBR itioat Surlies (et YepRmIB b2,

di scoveptdleichits thisknédd 13riess tHan oméqudl ab 50t m apetgreferably betlveen Tharsd 86 true
even with alumnumwire which is very difficult to weld. The distinct

t hresheoim depending on material is defined at about 75 ~, mfor PE and PP.

It, was possible to inprove the reproducibility of the weld by lying, at
feast the zone of the support film (welding zone) on which the welding is

to be gekédeddanlacchidihg af é?tbfrﬁ@t%ﬁth%aéL@bﬁcﬁf ﬁlh?ﬂﬁﬁcéhﬁ%ﬁi@é% fidle@s Suppor t

filmis laid by nmechanical neans or preferably by sucti In the latter )
case anmsatetiabespeaially celivdoss arctentiien Ittdas far exampteupel sinhly wehdthiy papeeas Thus

. w5 oREan] s R e T BT e B S S ARRRL et o e
i nt er??@lﬁﬁ]dih'éﬂ’é\@%ib?‘@‘é?) is placed on the interface support film when
e

the mcrocircuit has en"fixed to it in such a way as that it can be
rolled up correctly without damaging the mcrocircuits. Connection of the

interface.ele ts, 2 2 MAR 2002 The interface connection elenments

e angda FIBHE DIG itkness L PLASEtRn ST THeH EanS DBCEPRRRIBAC RV BLGh

the su f i R : tzf%tn‘% t

especi %ﬂﬂbég&ﬁﬁgﬁwﬂéﬂﬁéﬁﬁ@%f 0 es§ by P%Fm@]&gmﬁo e V\?E)R éaé%c%élzfusgti ve

mat er i dharwd0dy.nelbedtgspecidllydéss thand300 um for a chip having a thickness in the order
of 150 um. The thickness obtained of the zone excluding the chip (zhp) is less than

150 um and especially less than 100 um.

In the case of Figure 3 it is preferable to use a protection material which keeps some
elasticity and flexibility in order to satisfy the criterion of the invention defined above.

Certain epoxy and acrylate resins may be suitable.

In the example of Figure 2 tests carried out by way of at least 100 repetitive folds with
a curve radius equal to 0.5 mm have been undertaken with a label without
encapsulation of the aerial. In the example of Figure 3 other folding tests with a radius

of 2 mm did not affect the function of the above labels.
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‘Nevert hel ess due to the thinness of the support filmof the invept§ dMRa280?
the interfaces and to their aforenentioned characteristics, these
connections are nade advantageously by mechani cal action with | ocal
perforations or tears, stanping or nore advantageously by riveting or
ultrasound with special tools. This nethod is particularly economc as far
as it does not require any extra material in an operation which can be
easily integrated and in general within a time concealed in the

manuf acturing process of the device or of the interface support film
Encapsul ati on For the encapsul ati ng stage the encapsul ating material can be
| ocal i Sathovandlimgziemmpbssibie amd/ognotrecommerdedowith chip and enteldaceodevicas | t he
surface of the support film In the first case a drop of the material for
exanpl Of&e egrlieritd@pplied. In the second case the material can be applied
by coating, screen printing etc. Preferably it is applied by spraying. The
adhesives and resins, conductive or otherw se, varnishes, can be

pol ynemireeidbeyofypel IMVétmdiﬁlﬂés (Hd@d!\fﬁﬂt%gé frelit @ﬁb@fnd@?ﬁ@r@%dsm a1y fipe

wi t hout heat source, especiall ation at certain wave |en ths for
exanpl @ndlororeriflexible pepdudts a@dcfemam wRaticed tgtiae bgmanestenand hiley at

har aon hgner el pBeb iy Malie uBas BRbr Rilehbith HeS sitpt 2Root oy

2 5 MARrg8Ga ddlé%e@%@%l&ll?tdaﬁgeemmesa chyaréted éh@l@bt'fﬂ‘mccﬁ‘rfbﬁ“ BueAedeive UV
radiation. Preferably this is carried out at anbient tenperature. Operation

to fix qane‘mbammedmmas an InseCahteodistiegt eteciionichaevies peone othichecamivent i on

and an te i | ene tio oce S ge

ecor dead0ken sBealoin T PR sohoe I hBting Piic, s ango W0 xed
on the fithd?rJI&ﬁeprﬁHBEt@r Earfdb'oﬁ}ci prodiikts A-rl?c'j EaEl@é’@ﬁ@%@E B3 efr!d F‘Fsh?%cﬁﬁ? lagast
one perforation corresponding to a place m crocircuit

exanpl dabelling forahedvhialeilegure 10 a strip 22 froma roll 29 conpri sing a
nunber of perforations is |lamnated on. For this purpose pressure sensitive
adhesi ves and/ or non-pol ynerizing glues are used. This stage is preferably

carr| e‘*’rfé”&e\ﬂgé Of thd MEeRtich FF e df% IBb¥E @?nméltas?'férrﬁ f d¥3Re ‘fn!% Q{l fror &

di fficul ond or fix the conpensation f e operat i fIX
or conm@ctthecproductaprsmmdagmg;éhemenalcﬁoremamplebbemgraémyedmalfabﬂdoabove this
stage can be, c ut in regard to any interface support filmbut it is
mor e | Maskagingdy frore significant with the interface support film which
can be fol ded |n Ilne with the invention.

To the extent the support itself can be fine and subject to repetitive folding, the device
of the invention is capable of undergoing the resultant deformation without
deterioration. It thus provides an identification function with more reliability than

devices of the earlier type under such conditions of use.

In Figure 4 the interface is created on a continuous strip 24 of support film 1. The
microcircuit is placed advantageously in a corner of the support film and directly
above. Preferably the choice is to position the chip in the corner of the label to reduce
mechanical stresses linked to handling but also to have the largest possible surface

free for printing.

Strip 24 comprises a continuous conductor frame (C) around the interface and target

points (p) intended for reference and indexation/positioning of the interface during the

14



*‘The recess advant ageously serves to define a protection space for the
mcrocircuit during later rolling up operations and storage but ) SOMABrmZ
to contain an encapsulating material which is applied in operation 27.

Suppl enent ary stages The process can al so include a suppl enentary stage
consi sting of applying an extra |layer 30 for decoration, protection or
adhesion on at |east one of the two faces of the 24 | . label. In the
exanpl e an adhesive film30 with its protection filmis appl transfer of

the m %ﬂ@bé%&ég*es &F thea¢és6el e chibBE RRMGW, fnhlerao%oeﬁmra%@haﬁﬂe@%étstﬁ ast
an extra layer-tor adhesive and protected by a peel abl e nenbrane can be

provi d@cﬂihe:amppmrgflbmto badnadeammraglgubalsd tgyeedusel thaicogtst ared mgr afprindging if
operation a cont ous fra C.in Figure around the devices which
has. ¢ h@e3aeHIY addCHOLRITRROTReLO e SR SBPIESert AUDaS SeTaCaWEs fieocess.
This fraWgeM Il finally be removed by cutting. The ~ be cut for exanple by
punching I1norder to extract it in bulk froma strip 24 support film 2 5
MAR 2002 after nple ~ can exist during the evice can ~f interface In
another_case it is preferable to keep the devices on a strip or roll. For t
is pur J&@edeqlgngomﬁ %@Eﬂl@rgﬁ@op@mgmﬁsmﬁm&on@aéhe emraélf\g.ffﬁmn@y Fi gure

Such o iayer Aae PREHE: Bid (et st BEEKER. Ent BRFMAERIANT o L' Si e

then follows the cutting stage and the adhesi ve devices remain on the
protection film 1 The strip is also cut longitudinally to the desired size

(splittnteg examiie thel aerial @hisrdesigngdaem s swpparbéimsin suahhe Wayas tode ablemat
wi{h regul ar_ohtaj ned on,t tective roll of th hesi ve, | abel can
el ot udf SoBmibRleever abaishaRid e Reie Al Arplpr AR Pt o8k non
re- adhgnbt gewetstEite WitHdut %ﬁ@*ﬁ%n@' thofd Pl PEES tn [bvRSe8aTd. Wit t?éifergﬂ a
roll and alloy devices, cards, 'tickets, non-adhesive labels etc to be

suppl i éhe turas acd 8s Iargewsamasntﬁeandl ﬂaegmumtm oppimisked tesactuavetime ng t he
device ~at%'ncr:] S an{3 mpgtc-:'pdr ?|Cri1ugcetnergl f Fohg?br\ﬁessarter}\eecczagsary at frequencies of about 13

Mhz).

The gap between the turns depends on the manufacturing process of the aerial. In the
example the distance between the turns is 1 mm compared with present devices

where rather gaps of 0.05 mm to 0.4 mm are normal.

To connect the ends of the aerial with the microcircuit the invention preferably resorts

to a design with «strap» as shown in Figure 5.

According to another variant not shown, the device advantageously includes a
capacitor not in the form of plates on each side of the film, but integrated in the chip.
This provides freedom from parameter variations of the capacitor linked especially
with variations in the thickness of the film and from operations of adjusting the aerial
which are often tedious. This is equally preferable if the support film does not have

good dielectrical strength.
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“In Figure 11 for exanple chip cards conforming to the invention are naﬁe.
The stages and references are identical to those in Figure 10 acdbﬁtMA at002
the roll 24 conprises a single interface design row 2. The conpensation
filmis a foil with greater dinension that the support film and conprises a
single row of perforations. The film30 is still an optional protective
and/ or decorative or adhesive layer. 1t is noted that thi$ process enabl es
cards on reels to be processed as for the tickets and | abel s obt ai ned
above. ACEORRGG L@ oPRracIEliSticASt SHowWnh aXtenat Smplif)ing thaaekas itha sapsord alm very
up to the final user. The conpensation filmcan  be of any kind especially
paper , Coeprines intagaceslaments amasindle Sidss jt heing pessibletfor thencapacitox dopee t he
conpensation filmis PE w.th a thickness equal to, 200 ~. mand which has a
surf ac 059%%08&&?19 ?%ORQXX\%@ PBQ?R%H‘SHWHQ%B%@HIP@S APPYE cutting, a chip card
of Figure 11A is obtained. If necessary a film20 equivalent to the film 30
can be placed on the card in such a way as to hide the perforation 23. To
obt ai nTohevoicihdving longfoonniectjorwivires i theraerial has moredeaioreitliruand at ed i n
Figure 11 with the difference that the conpensation filmis bonded after

the fi k§'AHvelNdarasRit thmWpages e desI@nRAPsIHA: # Yayithahibedigiyis s carri ed
out in J i i ; : 40 trate
ol tndTns Bhelf Tia T BRBRhere Pofdlel GRRRIANE HIREETSAR afd Ik dilecibing,

becom ng the card body 19 after this has been cut. It is stressed that the
remar ks made about Figure 10 are valid for Figure 11, Conversely not shown,

a conmpéeein paierablyioedueedheilengthaf ik conmrmincnureswbie keepigdperdevics m

cor ta 10 BRIl ke BSR0R A tsDlicBh 8 HeBeq ko Rl sBeb84 Thinuite 200,

The ai pefied®itd fLANYFHich endifalite MSacdunhifaiits of et cHir@cterishicd Betha m of
r educi ng cost. The aimof long range inplies having a good el ectrical
P

conducebpvayariantagaioenablespthedcasts to be redugad er conductor than a
rectangul ar cut or engraved film copper is a better conductor than
al um num and considerably better than ink or conductive conmpound... .. ). It

al so i mplel ARrdAESLBRSNEIsbIR PlaBBE bvef tHelluRSs BUtolthE deriraht Sfthbafeigiitrc
woul d inply |ncreas:&g§ the surface of the circuit and space required for
A

this. the deviseians ¢ eslingfaspine mieregirauitrensi ons and track definition (the
narrower the tracks the closer the aerial turns, the larger the
configuration of the turns and therefore

In other cases the microcircuit can be placed on an interface area in such a way as to

increase stability and for better adhesion using an adhesive.

Figure 6 shows that the interface of the device D comprises at least connecting pads
16 on the face visible on the drawing. The microcircuit is placed on the other face,
perforations through the film providing access in the known way to the connection
pads. If necessary the chip can be incorporated in the recess of a compensation film

described below.

It also has in the example printing, such as bar codes 17 placed on its largest section,

the connections and the chip being at the edge of the support film.

As a variant the interface can comprise both contacts and an aerial (not shown). The

aerial can for example be placed on the other face not visible on the drawing.
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‘nore<inportant the flow). The solution to the problem of cost V\/nizcg MAR t2802
downgrade the properties of interface support filns is contrary to the
above. Besides this solution which culmnates in retaining a very flexible
i nterface support film (notably made from PE or PP and al um nunm) especially
creates the problens below. The present processes are fundanentally not
suitable for such support filns, never having been used to manufacture

sem - conduct or nodul es. The flexibility of the support filmis
fundanmental |y conpatible with the hardness of a silicone chip and with the
fragility of the chip and its connection. The flexibility and thinness of

t he supjgure 7 shoms eahde cardbB eatsidetheci§0 standesdpindforss i N@oirprisBs ther m of
rolls. For exanple collective Erocessing i nplies very ﬂood.positioning
necess&eyicedP)with theasisnert fiRy2 plagedRbe sepper cardgedwid whiclk caahaveul ar | y

27 2 F ] ' S S i | b

ai ven ETaRANSAE 9 Fle oh afsl thah W IMAPERRIeTUREE G o lesBE niBR iGae S
possi blige sdhsortfitm Of TH\ieastate eenideaidt \cariyigetheal o pfaTerabiRABL @oaldsti num
or copper w thout specific surface treatment in particular of the N -Au

type) wdtbdthesaigbedid Sor b anieroaigenibpaintsitawards theatapoeppasitel teawardhedpP or
PE | al,um num conbi nati ons envi saged by the inventors to serve as a base
for thé interface support filnms have printing inks which are |left on the
surface of the netal and which cannot be welded. Their renoval is costly
and causes the formation of an insulating oxide |layer. The use of interface
suppor fThiei dard syaecisd haved avsapoaddidmi 20 argaged above thedsuppdrafilseace bafofNi )

| eads to invol vin of t rials which causes the wel ding probl ens
dg)scri @é%sgm_ze gﬁ%&?ﬁiﬁ%ﬂ ‘F‘?V&irt]"t‘ﬁae\’ﬂﬁ?eri als in general nelt at the
tenperatures used in the processes of the earlier type. The solution is

I deally suited, by adapting present processes for 35 mmreels, to |arger
reel s @fccording tharpréferred vardant (Figure 8) the card 19 makes up a compensation fiim.

It comprises a closed recess 21 in which the coated microcircuit 4 is inserted, the -
interface support film (1, 2) extending outside the cavity on the surface of the card
body. The extension of the device outside the cavity is in no way apparent to the
touch or eye due to the thinness of the interface support film. Thus a card which is flat

to the touch also with a microcircuit protected by the cavity is obtained.

Conforming to other characteristics the device can also comprise a supplementary
miniature resonant circuit including an emergency aerial and/or an integrated capacitor
placed in the microcircuit in such a way as to compensate for any failure of the aerial
or the capacitor placed on the interface support film. Thus it would be possible to
recover information stored in the chip using a specific non-contact proximity reader

which makes the device more reliable.

For this purpose the microcircuit can be powered and communicate without direct

contact via the emergency aerial if the aerial circuit of the support film fails.

Figure 9 shows that the device comprises a compensation film 22 placed on an

interface support film. The compensation film can be placed on all types of interface
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+2 5 MAR 2002 CLAIMS 1. Electronic chip device conprising an interface
support filmhaving a support film (1 ) and at |east one flat coﬂcﬁJ(MAR/e?.UUZ
interface (2, 16) placed on the said support filmas well as a mcrocircuit
(4) connected to the said interface characterised in that the interface
support film has such properties that it is capable of being creased or

fol ded over itself wthout deterioration. 2. Electronic chip device
conprising an interface support film having a support film (1l ) and at

| east giyspdrt fim @8N frémithb eiakissrayb@ bul R)s Rlors editaletdiy Sdrdlirtenerang film
as well as a mcrocircuit (4) connected to the said interface characterised

i n t hatas detailed abayehwithtpessswhiabrcan befgided oplceaasedan lineevituthgort film
the said ci)r’rRensati on filmhaving a recess (21, 23) containing the said

nmi cr ocMEOPPN(4), its connections (7, 8) and an encapsul ating nateri al
(13). 3. Device according to Claim1l characterised in that it also has a
conpensation film (22) placed on the interface support film the said
conpen3heicomgerisatibavilmgomprisesssrdcdss 2330 wioh ghenmicrotineuisd) ils m cr oci rcui t
(4)) its connectjaons

7, 8 d | ati ial (13)., 4. Devi
INFERET CT NP TR e UL B N e
i f ac . . f '

L A ARl (AR S

t han llgstpaftly. Devi ce according to Clainms 2 to 4 characterised in that the

encapsul ating material is contained at |east partly by the said recess. 29
Z 5 MAR z002 6. Device according to one of the above clainms characterised

ot woolis TACKTRER ot aBly WBnTab{ineiiBEass 22 o Wbt miorORIR A Eg 7o ¥

char acggeasffafidh.t hat the support filmhas an elongation at break of nore

t han 80% and/ or Shore hardness of |ess than 80 and/or a vitreous transition
tenperature Tg of less than 0 and/or a fusion tenperature of |ess than
130C. Devi ce according to ( ai 1 to 7 characterised in that. the
suppor § NP1 eLER 1 TR dhe T Ay MEdpiel BerTprlY QRuRy BRa:EPPRENONS” Doy ce
accor difignddy ONeir exdifpidPPE sdiFhEPwWRRS MidPesS 88ubto! 38 @y =Ry fidce 1S
al umi num 10. Device according to one of the above clains characterised in
t hat t hleiprard ocnmeation wish pliresdwsdigeri deed. hié haaheen shbwrbivat devascpossibleg t o

one of the above clains further jncluding a stra n the face of the film
opposi {RUEEE %@P%art'@ﬁ‘iftl”‘tqqﬁﬁﬁ Ih ngyfor @ “g‘r&"%ﬁﬂdcﬂonﬂ"ﬁ@"i’%%ﬁ%ce in

the «Flip chip» type or by applying conductive adhesive of the type «Silver glue» (Patent
Application No. 97 04093 or No. 97 04094). This allows a chip device of 110 um to be

obtained in this case. It is possible to print on the film 22 itself.

) The device can also comprise at least one protection/personalisation layer 20 and/or
adhesive layer 21 on at least one of the faces of the support film or the compensation

film.

The label made in this way can comprise all the functions and finish of a normal label
apart from its electronic identification function with the greatest discretion in view of its
thinness and flexibility. If necessary a self-adhesive film can be applied on the
compensation film in such a way as to direct the recess towards an object to be

labelled and thus hide the presence of a chip.
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‘vicinity of the mcrocircuit. 12. Device according to one of the
clains wherein the interface conprises turns of conductive mteriﬁm ?10%
wi dth of the turns around the microcircuit are thinner than el sewhere in
such a way as to directly connect the mcrocircuit to ends of the interface
with a small |ength of connecting wire. 13. Device according to one of the
above clains characterised in that the mcrocircuit is placed between the
turns directly over the support film 14. Device according to one of the
above Q4 FBrisRahRddperidition fimalseliie alhasP6f ddnddivd &f Qlcaﬁ@tﬂetg@ hdwil ner

of the support filmand directly above. 30 15. Device accordi'ng to one
of t he tyhe\prefdrablyghichaanakcwidth os sithout & peelabhe protectidrafilen. hbsthig cassait is one
aerial ;turn (2) farmed in such a way as to he ich can co ni cate over a
i 5t ande® Blassaradianest i uion Sobmeraes sidrestinsori et e heigbl o

accor diynd nlieraditeyufef the above clainms characterised in that the interface
has connection pads (16). 17. Device according to one of the above clains
characterised in that it has encapsulating material (13) aver at |east the

m crocircuit, its connections and at |east a portion of the interface. 18.
Devi ce TAeclabal ¢ eempriee guat identifieqtioncesnasialthy abeecpdadrinted eathe filnhas at

| east i | | | 4; |V | aver
a1 eadD GRS T ] 80y S Bhuahordi Ry B85; Slor MY ReMad bl HE o e
char actigtegpagtediorcufat it has a resonance capacitor (1l-a, 17b) nade up of
two conductive plates placed an both sides of the support film (1l ~y. 2U.
Devi ce according to Caim19 characterised in that the capacitor (1~, 17b)

| } 't s farihe uilc(é% o%ﬁe?ﬁ@e%o&%ﬁ%w%e Eggcr%)eoalvevitﬁl ai s

S

reference to Figures 10. 11 and 11A.

According to a first stage an insulating support film 1 having at least one flat
conductive interface 2, 9 is provided. It is called «interface support film» in the

description.

It can be obtained by a variety of known processes such as engraving, screen printing
with conductive ink, selective application of conductive material, cutting out of
laminated metal and lamination on a support film, the printed circuit technique,

encapsulation of conductive wires on an insulated base etc.

In the example and according to one characteristic of the invention preferably an
engraving process for printed or lithographed designs is used on at least one
conductor film previously fixed to the support film especially by lamination or extrusion.
Thus it is possible to obtain if necessary interfaces on each of the faces of the support
film.

The support film and the interface are selected in line with the details given above

relating to their mechanical properties and their thickness. The material of the metallic
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. capacitor and/or an energency aerial is contained in the mcrocircuit.

Devi ce according to Caim~0 characterised in that the m croci rCZJﬁt MABnZﬁﬂa
power ed and can conmuni cate at close range via the enmergency aerial if the
aerial circuit of the support filmfails. 2 5 MAR 2002 23. Chip card
(18) characterised in that it conprises a card body (19, 22) on which the
device (D) is fixed according to one of the above clainms, the card body
having an area of nore than or equal to that of the device and preferably
at | eag i

A o G S g S
of d aldnrstlliltymmsmelo:ﬁeleﬁmat@@rfc?rﬁanﬁhﬂcpmerahdndlmatmﬂwplpgr.a card body havi ng
a cavity (18) characterised in that it has the device according to one of
Clains 1 to 22 the mcrocircuit (4) being located in the cavity, the

suppor l'Ll'hfe' &' ca % %@Eﬁnggﬁgtg\%tr‘éamr ?gtﬁw{@% 6F, ”tkqs 'ﬁggﬂﬁ% P CPII p

surface of rocess to manu ure an

devi ce crsatps lasadsglyaémdvtaecmealammrehgfadlm ha\ts pesferabi® o kéep thisnsngn at
| east one flat interface and at | east one mcrocircuit connected to the

sai d i Hieintedace theraertdhpadeBEwin aapinstprigatienged f@t:@@ﬁestt@tl@o whi ch at

{1 xod SRPERETR AR EREH Sk PR ThEe TRt oR it ERR RS B R e,
char aci@dingd Ligeal Rtholvdl@anBetamied ciitRRPEEIall) b mMeshdriesd sersping Br
properties that it is capable of being creased or folded w thout

det eri d@s&ri on. 27. Process to manufacture an el ectronic chip device
conprising an interface support film having a support filmand at |east one
fllat interface and at |east one microcircuit connected to the said

Interfaee, véh@ntstﬁ'eqn@r%@%%n%’éfﬁfrhﬁdﬂﬂltﬁb%ﬂ%uéﬁ\%’%ﬁbﬂﬂnéé’bﬂ@é&an%tlaét?aig

one interface support filmis pr ovid , | east one mcrocircuit Is
on t he pofpreer ana lcadedowith Metah particles scioh ra@cnoetwut:bve frek. |'Fmeeemwty of the

characterised in th t co r SES sta rd|n i ch
Compen T PaTes Ghich,aed ShishhBed B g bEfeetn i Vehtions ARPCafipR ftat i on
film h%&'aﬁﬁ)lé‘tsah%%crééﬁlghﬁﬁﬁés (21, 23) corresponding to a place for a

m crocircurt rocess according to Claim26 characterised in that

it also conprises a stage according to which a conpensation filmis fixed

on the ort film the sadco nstlonfll V|n at | east one
o cens Fisaly SHBBSEone alTogirrt Il PaTE FarTare sutRms BLARd (8 connbcted

to the interface.

All the operations are preferably carried out using strips of interface support film
comprising a number of interfaces (aerial designs for example) and supplied as a roll
or on reels 24. The strips are fed to the various existing stations 25 for fixing

microcircuits 4, connection 26 and if necessary encapsulation 27.

Conforming to the invention as the support film is particularly thin, fragile or tearable, it
is not possible to use sprocket transport means which engage the side perforations of
the films. According to the invention transport means suitable for the properties of the
film are used. In particular means of transport controlled by tension of the support film
and which comprise means to measure and/or regulate the tension of the support film
to avoid damage by tearing are used. The transport can for example be provided by

transport rollers 28 or by grips.
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+29. "Process according to Caim27 or 26 characterised in that the
conpensation filmis placed before the mcrocircuit is fixed. 300 SPMRe%@Z
according to one of Clains 27 to 29 characterised in that the encapsul ating
material is only flowed into the recess of the conpensation film 31.
Process according to one of Clainms 27 to 30 characterised in that the
conpensation filmis placed after the mcrocircuit is fixed or the latter

i s encapsul ated. 32. Process according to one of Clains 26 to 31
characterised in that the interface support filmis provided in strips on a
roll (242 and that neans of transport controlled by the tension of the
suppor in the exarepledwe interfasesdesignsstollowinavhekwistmareshgws pupprefedblhar e used.
33. Process accordin o_one.of Clajns 26 to 32 characterised.in that the
i cr 0GR O Mt AR ED Ty e e SRR G GaOE BTt & 34
Procesmeapanldd 8geh§th@rd g}&ﬁ,cgow ard gséged in that al um num conduct or
wires are used. 35. Process according to one of Clains 33 or 34
characterised in that for welding at |east the space (zp) of the
mcrocircguit on the film port is laid on a firmreference surface. 33

2 5 vpRXDGandsonpestion of i ALYy one of Cains 35 characterised in
that the support filmis laid by suction. 37. Process according to one of
Clainms 26 to 36 characterised in that the interface on the support filmis
made b¥hermiaragitouitreaenige fixed by taeryhmeans: .espécially twegackeubediveg, thermoe of
Clainms 26 to 37 characterised in that the interface el ements and cont act
pads aﬁ@héﬂﬁﬁécﬁmot%“&ﬁ@ﬁi QQi@P%‘dﬂﬁ:ﬁo@tﬁ- fif the gyamglermaehesive which can be

Char ac ey TBH WlTROlet FRCERaRiRE a0 S atls Aaf WG Ul v,

encaps térapengureateguirament 3hdisradueedthead forasérggver the mcrocircuit and
Its connecti ons.

For connection there are several known ways which are proven to a greater or lesser
extent and new methods such as welding by gold wire or aluminum wire, application of
conductive adhesives or those of the «Flip chip» type with the microcircuit upturned,
pads facing downwards etc. In these two latter cases encapsulation can be omitted

and the connecting heights are low.

Conforming to one characteristic of the invention, the microcircuit is connected by

ultrasonic welding of conductor wires, preferably aluminum.

This technique is not recommended especially on interface support films in line with
the invention (very flexible and/or soft). in the field of the chip card infact ultrasonic
welding of conductor wires is reserved for hard and rigid interface support films based
on epoxy glass, polyimides and interfaces of copper with surface treatment of the Ni-

Au type.

With the present state of ultrasonic welding it is possible to use a welding tool in the
shape of a point from where the welding wire emerges. During welding the point is

pressed on the metal interface pads or of the silicone chip resting on the support film.
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*40. Process-according to one of Clains 27 to 36 characterised in %%a“@h?
enrobing material is flowed into the recess (23) fornmed by a perfora n Qﬂ‘z
t he conpensation film 41, Process according to one of Cains 26 to 40
characterised in that it conprises at |east one extra stage consisting of
appl yi ng an adhesive |ayer (30) with a peelable protection filmon at |east
one face of the label. 42. Process according to one of Clains 32 to 41
characterised in that the strip has a nunber of interfaces and that it
conprises a stage consisting of cutting each device. 43. Process according
to one of Cains 41 and 42 characterised in that the said adhesive |ayer of

the prateciiventdrs Fouridthat atterts bhuleasbhidu@slgingtddrled ot bAakteffagedevi ces
are cut while renmaining fixed on the protection filmand in that a cl eaning

up opers&Ppertsibasedran seit matenals seeh asiE aePPc@evesuPET (dependingiar it002 44.
The chi of .cl ai er el support filmand the interface can be
f ol ded cﬁdaﬁﬁf)%sr%ay?é\|tg§e%§&}mvoaﬁeu¢®rérﬂgslﬁt %narﬁj ‘ﬁ"t% @%ﬁ@ﬁ? obg{o&a it'?)?rbt I on.
45, Th | ' i iipat ird Sthaf &l S
Chan 1 O A o e T Ve BB T8 KN b BoyE®,

t hi cknex ddirgs of aman-inBuginal a7 nos-r@redohibie cwediberé quiadityn 46 wherei n sai d

support filmhas a thickness between 10 ~m and 30 um 48. The chip card of
claim25 wherein the support filmhas at | east one of an el ongation at

break thﬁﬂ@@nfo?éﬂe@gr%qjgsgf\‘él@g gts}ii‘%%é;tﬁe%ginoéaarqﬁé ngfég)rggléciﬁlev\l/ 10§ WS

transition tenperature n nperature of | ess

t han 138dustrial quality but having to deviate on this side of a certain thrashold of thickness.
) In fact within this threshold they discovered that the thinner the material, the better the

weld. This is true even with aluminum wire which is very difficult to weld.

The distinct threshold depending on material is defined at about 75 um for PE and PP.
It was possible to improve the reproducibility of the weld by lying, at least the zone of

the support film (welding zone) on which the welding is to be carried out, flat on a firm

and hard reference surface.

The support film is laid by mechanical means or preferably by suction. In the latter

) case a suction circuit is placed in the area around the welding zone.
Thus it was possible to adapt a particularly economic standard welding technique in
q

such a way as to make it reliable in the case of the invention.

An interspace film (not shown) is placed on the interface support film when the
microcircuit has been fixed to it in such a way as that it can be rolled up correctly

without damaging the microcircuits.

Connection of the interface elements
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«49. A chip card conprising a card body on which an el ectronic chig dewvi C?
is fixed, the card body having an area greater than or equal to t z§t ‘HE
device) said electronic chip device conprising an interface support film
including a support filmand at | east one flat conmmunication interface
formed by plural turns of a conductive material on the support film said
interface support film having such properties that it is capable of being
fol ded over onto itself with a radius of curvature less than B.5 nmm wi t hout
deterioration) and a mcrocircuit connected to the interface. 35 | ? 5
MAR 2Q02 50. The chip card of claim49) wherein said radius of curvature is
| ess t Ade interface @nnettien elgrpentsraraiges passikly eagh sids of theiswppopdimtcan | m
has a thi cknes S t 75 pm, 52. The. chi ard of claimp51). wherein
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vi t r eolny dlectnisidischargeeper at ure Tg of |l ess than 0) and a fusion tenperature
of | ess than 130C. 54. The chip card of claim49) further including a
conpensation filmon the interface support film said conpensation film
havi ng CoC . ! . . _ !
encapatl eSS &) Mafint gl oS QGG of ke BN AT e Rofkes
m cr ociandubttheis aforepuseidoned charattetistios; theskeaminnectisnslareomagei d t urns. 56.

An el ectronjc chip device conprising.an interface support film.including a
suppor tadf"?nﬁge?ﬁﬂs&tb){ @&é’haﬁ'ﬁgP %@%‘aitﬁﬁqaéﬁeﬁﬁf%mé@é tedisps@MRING Or al

turns i i tofdd: m crocircuit
cannect S8 ARBALEGAA Y BV eha BELlisRoBHANM cPecdoBs™ L cupport fi1m
said conpensation fil mhaving a recess containing said mcrocircuit, its

connections and an encapsulating material, 36 57. The device accordi ng
to cl aiiseelped is partiselasyReONeNT¢ pinfaraas § does not require any extra material in

an operation which can be easily integrated and in general within a time concealed in

the manufacturing process of the device or of the interface support film.

Encapsulation

For the encapsulating stage the encapsulating material can be localised over a zone
for placing the microcircuit or extended over all the surface of the support film. In the
first case a drop of the material for example a resin is applied. In the second case the

material can be applied by coating, screen printing etc. Preferably it is applied by

spraying.

The adhesives and resins, conductive or otherwise, varnishes, can be polymerised by
applying heat (thermal) localised or otherwise and/or without heat source, especially

by radiation at certain wave lengths for example UV or by mixing two reactive agents.

The cold method especially at a temperature of less than 80°C with a fast setting time
is used for all hardening of adhesives and/or resins even intended for purposes other
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*thi ckness of less than 75 Vim 58. The device according to clai n)z_ﬁmeﬁﬁjzn
the support filmhas a thickness between 10 ~. mand 30 Vim 59.

devi ce according to claimb56) wherein the support film has at |east one of
an elongation at break of nore than 80 %, a Shore hardness of |ess than
80, a vitreous transition tenperature Tg of less than 0, and a fusion
tenperature of |less than 130C. 60. The device according to claimb56,
wherein said mcrocircuit is disposed on said support sheet outside of said

turns.
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Alternatively a support film already comprising at least an extra layer-for example

adhesive and protected by a peelable membrane can be provided.

Cutting out and cleaning up stage

Following the engraving operation a continuous frame (frame C in Figure 4) can exist
| around the devices which has the advantage of reinforcing the support film during the
stages of the process. This frame will finally be removed by cutting. The device can
be cut for example by punching in order to extract it in bulk from a strip 24 of interface
support film.

In another case it is preferable to keep the devices on a strip or roll. For this purpose
it is advisable previously to fix under the strip 24 of Figure 4, a two-sided aghesive
strip with removable protection film. It is cut in such a way that the protection film is
left intact. A cleaning up stage then follows the cutting stage and the adhesive devices

remain on the protection film.
/ The strip is also cut longitudinally to the desired size (splitting).

Thus rolls comprising adhesive labels in the required format with regular spacing are
obtained on the protective roll of the adhesive. The label can be stuck to any product.
In other cases adhesives with temporary adhesive power or non re-adhering adhesives
are used which enables all the process to be carried out in a roll and allows the

devices, cards, tickets, non-adhesive labels etc to be supplied in a roll.

Manufacture of large area products containing the device
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It is noted that this process enables cards on reels to be processed as for the tickets
and labels obtained above. Processing on rolls can also extend as far as packaging

and delivery up to the final user.

The compensation film can be of any kind especially paper, leather, non-woven or
woven fibres, polymers etc. In the example the compensation film is PE with a
thickness equal to 200 um and which has a surface area equal to twice that of the

device.

After cutting, a chip card of Figure 11A is obtained. If necessary a film 20 equivalent

to the film 30 can be placed on the card in such a way as to hide the perforation 23.

To obtain the card in conformity with Figure 8 the procedure illustrated in Figure 11
with the difference that the compensation film is bonded after the fixing and connection
stages with encapsulation if necessary is carried out in an identical manner. In this
case the recesses 23 do not penetrate all the way through and thus form cavities 21,

the compensation film becoming the card body 19 after this has been cut.
It is stressed that the remarks made about Figure 10 are valid for Figure 11.

Conversely not shown, a compensation film 22 which is narrower than the interface

support film, in particular at the edge of the latter can be used.

Details relating to certain problems overcome by the inventors are given below
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conductor than aluminum and considerably better than ink or conductive

compound.....). .

It also implies increasing the number of turns and the aerial surface which would imply

) increasing the surface of the circuit and space required for this.

It also implies having optimised dimensions and track definition (the narrower the
tracks the closer the aerial turns, the larger the configuration of the turns and therefore

more important the flow).

The solution to the problem of cost which is to downgrade the properties of interface
support films is contrary to the above.
Besides this solution which culminates in retaining a very flexible interface support film

(notably made from PE or PP and aluminum) especially creates the problems below.

The present processes are fundamentally not suitable for such support films, never

having been used to manufacture semi-conductor modules.

The flexibility of the support film is fundamentally compatible with the hardness of a
silicone chip and with the fragility of the chip and its connection.

The flexibility and thinness of the support films cause problems for collective

processing in the form of rolls. For example collective processing implies very good

positioning necessary for the transfer and chip protection stage and more particularly
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, &10%&shdeiftt Isuiflack WeatiriK@isattidular of the Ni-Au type) creates welding problems

aggravated by oxidation problems.

The PP or PE / aluminum combinations envisaged by the inventors to serve as a base
for the interface support films have printing inks which are left on the 'surface of the
) metal and which cannot be welded. Their removal is costly and causes the formation

of an insulating oxide layer.

The use of interface support film specially downgraded in regard to rigidity (absence of
Ni) leads to involving soft materials which causes the welding problems described
above. In addition very flexible materials in general melt at the temperatures used in

the processes of the earlier type.

The solution is ideally suited, by adapting present processes for 35 mm reels, to larger

reels of more than 80 mm.
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1. Electronic chip device comprising an interface support film having a support film (1)
and at least one flat conductive interface (2, 16) placed on the said support film as
well as a microcircuit (4) connected to the said interface characterised in that the
interface support film has such properties that it is capable of being creased or

folded over itself without deterioration.

2. Electronic chip device comprising an interface support film having a support film (1)
and at least one flat conductive interface (2, 16) placed on the said support film as
well as a microcircuit (4) connected to the said interface characterised in that it also
has a compensation film (22) placed on the support film, the said compensation film
having a recess (21, 23) containing the said microcircuit (4), its connections (7, 8)

and an encapsulating material (13).

3. Device according to Claim 1 characterised in that it also has a compensation film
(22) placed on the interface support film, the said compensation film having a
recess (21, 23) containing the said microcircuit (4), its connections (7, 8) and an

encapsulating material (13).
4. Device according to Claims 1 or 2 characterised in that the support film and the
interface are which can be creased or folded together according to a curve radius of

less than 2.5 mm without deterioration and preferably of less than 1 mm.

5. Device according to Claims 2 1o 4 characterised in that the encapsulating material is
contained at least partly by the said recess.
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has an elongatlon at break of more than 80% and/or Shore hardness of less than 80
and/or a vitreous transition temperature Tg of less than 0° and/or a fusion

temperature of less than 130°C.

8. Device according to Claims 1 to 7 characterised in that the support film can be
? especially selected from among PP, PE, PET.

9. Device according to one of the above claims characterised in that the interface is

aluminum,

10. Device according to one of the above claims characterised in that the microcircuit

is placed outside the turns.

11. Device according to one of the above claims further including a strap on the face of
the film opposite the microcircuit to pull back at least one end of the interface in the
vicinity of the microcircuit.

12. Device according to one of the above claims wherein the interface comprises turns
of conductive material and the width of the turns around the microcircuit are thinner
than elsewhere in such a way as to directly connect the microcircuit to ends of the

interface with a small length of connecting wire.

13. Device according to one of the above claims characterised in that the microcircuit

is placed between the turns directly over the support film.

14. Device according to one of the above claims characterised in that the microcircuit

is placed in a corner of the support film and directly above.
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24. Chip card (18) characterised in that it has two external films (18, 19, 20, 30)

between which the device according to one of Claims 1 to 22 is inserted.

25. Chip card comprising a card body having a cavity (18) characterised in that it has
the device according to one of Claims 1 to 22, the microcircuit (4) being located in
) the cavity, the support film and the interface extending outside the cavity over the
surface of the card body.

26. Process to manufacture an electronic chip device comprising an interface support
film having a support film and at least one flat interface and at least one microcircuit
connected to the said interface, the said process comprising stages according to
which at least one interface support film is provided, at least one microcircuit is fixed
on the interface support film and it is connected to the interface, characterised in
that the interface support film provided has such properties that it is capable of

being creased or folded without deterioration.

27. Process to manufacture an electronic chip device comprising an interface support
film having a support film and at least one flat interface and at least one microcircuit
connected to the said interface, the said process comprising stages according to
which at least one interface support film is provided, at least one microcircuit is fixed
on the interface support film and is connected to the interface, characterised in that
it comprises one stage according to which a compensation film is fixed on the said
support film, the said compensation film having at least one recess (21, 23)

corresponding to a place for a microcircuit.
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(a?ccord}ng to W$1)lCh a compensation film is fixed on the said support film, the said
compensation film having at least one recess (21, 23) corresponding to a place for a

microcircuit.

29. Process according to Claim 27 or 26 characterised in that the compensation film is
placed before the microcircuit is fixed.

30. Process according to one of Claims 27 to 29 characterised in that the

) encapsulating material is only flowed into the recess of the compensation film.

31. Process according to one of Claims 27 to 30 characterised in that the
compensation film is placed after the microcircuit is fixed or the latter is

encapsulated.

32. Process according to one of Claims 26 to 31 characterised in that the interface
support film is provided in strips on a roll (24) and that means of transport controlled
by the tension of the support film to feed it to at least one work station (25, 26, 27)
are used.

) 33. Process according to one of Claims 26 to 32 characterised in that the microcircuit

is connected by ultrasonic welding of conductor wires.

34. Process according to Claim 33 characterised in that aluminum conductor wires are

used.
35. Process according to one of Claims 33 or 34 characterised in that for welding at

least the space (zp) of the microcircuit on the film support is laid on a firm reference

surface.
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36. Process according to one of Claims 35 characterised in that the support film is laid

by suction.

37. Process according to one of Claims 26 to 36 characterised in that the interface on

the support film is made by an aluminum engraving technique.

38. Process according to one of Claims 26 to 37 characterised in that the interface
elements and contact pads are connected through the support film by mechanical

perforations/tears.

39. Process according to one of Claims 26 to 38 characterised in that it also comprises
a stage according to which an encapsulating material (13) is placed at least over the

microcircuit and its connections.

40. Process according to one of Claims 27 to 36 characterised in that the enrobing
material is flowed into the recess (23) formed by a perforation of the compensation
film.

41, Process according to one of Claims 26 to 40 characterised in that it comprises at
least one extra stage consisting of applying an adhesive layer (30) with a peelable

) protection film on at least one face of the label.

42. Process according to one of Claims 32 to 41 characterised in that the strip has a

number of interfaces and that it comprises a stage consisting of cutting each device.

43. Process according to one of Claims 41 and 42 characterised in that the said
adhesive layer of the protection film is provided in continuous strip, in that the
devices are cut while remaining fixed on the protection film and in that a cleaning up

operation is carried out between the devices.
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46. The chip card of claim 25 wherein said support film has a thickness
less than 75 pm.

47. The chip card of claim 46 wherein said support film has a thickness
between 10 ym and 30 ym.

48, The chip card of claim 25 wherein the support film has at least one

of an elongation at break of more than 80%, a Shore hardness of less than 80, a vitreous

transition temperature Tg of less than 0°, and a fusion temperature of less than 130°C.

49, A chip card comprising a card body on which an electronic chip
device is fixed, the card body having an area greater than or equal to that of the device,
said electronic chip device comprising an interface support film including a support film
and at least one flat communication interface formed by plural turns of a conductive
material on the support film, said interface support film having such properties that it is
capable of being folded over onto itself with a radius of curvature less than 2.5 mm without

deterioration, and a microcircuit connected to the interface.
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less than 75 pm.

52. The chip card of claim 51, wherein said support film has a thickness

between 10 pm and 30 pm.

53. The chip card of claim 49, wherein the support film has at least one
of an elongation at break of more than 80%, a Shore hardness of less than 80, a vitreous

transition temperature Tg of less than 0°, and a fusion temperature of less than 130°C.

54. The chip card of claim 49, further including a compensation film on
the interface support film, said compensation film having a recess containing said

microcircuit, its connections and an encapsulating material.

55. The chip card of claim 49, wherein said microcircuit is disposed on

said support sheet outside of said turns.

56. An electronic chip device comprising an interface support film
including a support film and at least one communication interface formed by plural turns of
a conductive material on the support film, a microcircuit connected to the interface, and a
compensation film on the support film, said compensation film having a recess containing

said microcircuit, its connections and an encapsulating material.

36



25 MAR 2002

57. The device according to claim 56 wherein the support film has a
thickness of less than 75 um.
58. The device according to claim 57 wherein the support film has a

thickness between 10 ym and 30 pm.

59, - The device according to claim 56, wherein the support film has at
least one of an elongation at break of more than 80%, a Shore hardness of less than 80, a

vitreous transition temperature Tg of less than 0°, and a fusion temperature of less than

130°C.

60. The device according to claim 56, wherein said microcircuit is

disposed on said support sheet outside of said turns.
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