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GEM369 ' ’ ' ELECTRONI C MODULE FCR CHI P CARD

The" present I nvention concerns el ectroni ¢ -nodul es I nt ended
particularly to be fixed in el ectronic units 5 in the formof cards,
conprising a nediumw th at | east one side provided with contact pads
and a mcrocircuit which is fixed on,said medi um and whi ch conpri ses
exit hubs, each connected to a conta%t pad on the medium

Such systenms in the formof cards conprise in 10 particular integrated
circuit cards, also called chip cards, along with electronic elenments
medi um f or t el eviasi , VCR s, etc. A chip card conprises a
card body and a nodule " conprising the chip integrated within the body
of the 15 card. A chip card nodul e conprises a medi um

general ly made of epoxy glass, with a netal plated surface in

order to show the contact pads.and a chip which is

ELECTRONIC MODULE FOR CHIP CARD

The present invention concerns electronic modules
intended particularly to be fixed in electronic units
5 in the form of cards, comprising a medium with at least
one side provided with contact pads and a microcircuit
which is fixed on said medium and which comprises exit
hubs, each connected to a contact pad on the medium.

Such systems in the form of cards comprise in

10 particular integrated circuit cards, also called chip
cards, along with electronic elements medium for
televisions, VCR's, etc.

A chip card comprises a card body and a module
comprlslng the chip integrated w1th1n the body of the

15  card.

A chip card module comprises a medium, generally
made of epoxy glass, with a metal plated surface in
order to show the contact pads and a chip which is
glued to the other side of the medium and which

20 includes exit hubs on its outer side. Connection holes
in the medium allow for passage of connecting wires
which connect exit hubs to contact pads.



‘glued to the other side of the medium and which 20 i ncl udes exit hubs on

its oufer side. Connection holes in the nmedium al l ow for passage of
connecting wres whi ch connect exit hubs to contact pads.

2 The connecting wires, made of stainless nmetal such as
gold or alum nium are soldered using varj ous t echnol ogi es such as
sol dering via ultra-sound or thernné%npression which requires | ater
coating ("glob 5 top"”) of the connecting wires with a resin to protect
them It is sonetinmes necessary to first fix a retaining barrier for

the resin, such as metal lic, or ,__sSilicqn rin to, the nmedium

The mass of the resiHe SORBSEEAPEI"iReR nBAAS 16T SERIEIOPF BFE» hoguShd,
when it is polagmrergoeiel, o faluminium, a amsy sdlddred opusingh exeeeds the
hei ght of the chi . card _specifications.. Amllin eration.is
therefore LECRRRL OGS o Ty c £ hesqlgé]ec%{&s %Jfat%éﬂ??ﬁ%ﬁﬁ%‘_l% t e
requi red val uéhetrosonmpressd ompevhichn reamidesagkatée toatimgdultghod is
t he mai ncaus myproduci o ' . ; . .hody. o Cchip
card, a nglvi t;‘:ofbfs )macg‘g ; %0%05%%%%%% (gvlrreecsei"{’/1etlt1 hg rIn% &Eedcfndéﬁﬁféﬁtrmst
be rel ativel ythem. debdp &8 or gemetdmed8ceneecasaryh wedulfdrsthe fix ckaess

of the body ofrdth@ figifl PdrdN& CRYF t¥héSrbBYh, | 8ahNG2G mdaF] HRi bi-cant
def ormati on when the baody of the chip card is bent, thus limting the

hip.
reliability afldigon ringGg e Mediyim-t he card. I n addition,
pol ymerisation of tlihe dnagsofoff ethe resiprdwokaepswetedndiwf at haoArdul e.
25 Thi s swel.li can | ead.,to deterioration of chi . card
feaders 10 controliable Yy dud. when Hr iR aqldierisqd i, FEms
shorter el ect reonvexryothieki dropdehith elkiceedat éhehédheight of the chip

card specifications. A milling operation is therefore
necessary to reduce the thickness of the module to the
required value. This milling operation can damage the

.15 module and is the main cause of production rejects.

In the body of a chip card, a cavity is made which
is to receive the module and which must be relatively
deep in order to receive a high module. The thickness
of the body of the card at the cavity is low, leading

20 to significant deformation when the body of the chip
card is bent, thus limiting the reliability and the
working life of the card. ,

In addition, polymerisation of this drop of resin
provokes swelling of the module.

25 This swelling can lead to deterioration of chip
‘card readers. '

The main purpose of the invention is to provide a
shorter electronic module in order to eliminate the
above mentioned problems. -

30 The électronic module according to the invention
is remarkaléle in that the connections between the exit
hubs and t:he contact pads are made of a cord of an
adhesive ci:onducting substance which wmoulds to the
relief of t;he medium.



‘above mentioned problenms. 30 The el ectroni c nodul e according to the
i nvention I's remarkable in that the connections between the exit

hubs and the contact pads are nmade of a cord of an adhesi ve
conducting substance which nmoulds to the relief of the nedium

3 These connections do not _require a protective coating,
allowing for reduction in the height of £he nodul e. Production is thus
sinplified and in particular t he n1II|ng operation is elimnated,
substantially 5 reduci ng the rate of prodUction rejects.

Advant ageousl y, the_conducti supst anc sot ropi c .conducti ng

gl ue. A TBESF o e?cflé’oorbﬁl éﬁ’re@ﬁ%pr?ﬁg\lhﬁecaﬁl RQragtive

used. 10 coatiﬁgth@mtﬂwnmghﬁsrcanﬁﬁmtuonfmﬂeshe tHeeisshtar ef thefill ed

with the cond ; d|u Ve have tmo |des
provi ded mnthHg&uTgéo%?§§?8§§8 ﬁdtpﬁg 53#‘3& 5&?
two sides withbet m&ﬂﬂgngheo@anaanamn1mmled;mﬂhated suhh&unuxﬁiiwly

one of tge Si9§au%%néh€h§995Eg1BgdProduE pro ﬁé% an acti vat abl e adhesi ve

film t|on ron for the
mcrocircuit and neR@¥antagecusbye tWhei mendugtimg substartag b8 tawe

nmodul e into thgopedpiel cbhtuetifly gue. The microcircuit exit hubs may
have connecti on bunps in order tq reduce contact  resistance.

The object of the |ﬁv€ﬁﬁﬁénq§99ﬂ¥ﬁ?@1m%tﬁﬁﬁﬁ?%rprlntlﬂﬁkpﬁ& A58 e oni ¢
nmodul e characfigedgsed in that the cord is made by depositing a

Vi So0us, (0ONdUCL 19,25 1, SURELANGE has  conneot b S HATEY)' WReSL dSpEsi ting

filled with the conducting substance.

The wedium wmay have two sides provided with
contact pads and the connections are made directly on
two sides without using the connection holes.

15 Advantageously, one of the sides of the medium is
covered with an activatable adhesive film. _

This is an additional ©protection for the
microcircuit and makes it possible to simplify the
fixing of the module into the body of the card.

20 The microcircuit exit hubs may have connection
bumps in order to reduce contact resistance.

The object of the invention is also a method for
making an plectronlc module characterised in that the
cord is -ﬁade by depositing a viscous conducting

25 substance.%
o This technique of depositing using a syringe or
gimilar defice is rapid and easy to use.

The object of the invention also is a chip card
characterised in that it has at least one electronic

30 module of the previously mentioned type.

Other characteristics and advantages of the
invention will appear when reading the detailed
description which follows. These will be more clearly



‘'simlar device‘is rapid and easy to use. . The object of the

i nvention also is a chip card characterised in that it has at |east
one el ectronic 30 nodul e of the previously nmentioned type. '

O her characteristics and advant ages of the i nvention w |l appear
when reading the detailed descripti,on which follows. These will be
nore clearly 4 under st ood

by consulting the appended drawings in whi-ch: - figure
1 is a diagramof a cross section of an el ectroni c nodul e of a known
type; 5 - i e sh ct I C l.e ;accordi.ng to . t he
pr esent inveh%?%%?étggé BY ggiﬁﬁgﬁﬁéa3 %gga Pg§g§9§% o%%ﬁvl oditfent  of
a modul ewlvholge medi um i ncl udes two sides provided with cont act
pads; 10 QU ol 8NaVa A1k CLELFAN & MRIULEaR! sBokIQM of an ! YPE:
It conprises a nedlun118, or exanple 1’h epoxy gl ass. e %ot s
sides 12 incl @lestrgRigcroguls ¢4 a knowRdey®Ri netal [i sati on. The ot her
side 16 gncludes a 15gjghpyes Showk Usn Il dserbiis ddadiy ddorpuRy & de a
mcrocircuit 20 which includes exit hubs 22 on its upper free side.
The connect i ohlepRTREERT HBVERFEORibs 22 and the contact pads 14 are

made by sol dering net &ligurees3 24s2@ topi chewaodlf gm t &misd@imén€eodEecd i on

hol e 26 made in.the dium 10...After the, sol derin f-the wires 24, .these
are coated wi PRY ﬁo@?ﬂﬁ? sT5dupe SaEiHdes, EB? €8 prﬂ?’bﬁe§8 WHRh i s
retai ned by acpetaphepatisgi ng 30 nade of silicone. 25 Thi s

f[}fgkﬁg%gs V\Efg'hi ggng.{i‘ glrrggl'l;,_cgﬁéw' &0 SP0Oonic wBRA182%A SURgiaM ! &
type. g :
It cémprises a medium 10, for example in epoxy
glass. One% of its sides 12 includes contact pads 14
made by métallisation. The other side 16 includes a

15  layer of élue 18 used for fixing the 1lower side a
microcircuit 20 which includes exit hubs 22 on its
upper free side.

The connections between the exit hubs 22 and the
contact pads 14 are made by soldering metal wires 24

20 which each:go through a connection hole 26 made in the
medium 10.:After the soldering of the wires 24, these
are coated with a polymerisable resin which forms a
drop 28 which is retained by a peripheral ring 30 made
of silicone. '

25 This drop 28 is appliéd in a non-controlled manner
and has a substantial thickness which considerably
increases the height of the module so much so that it
is necessary to make its upper part even by a machining
opération such as milling, as shown through the dotted

30  line 32. | | o

‘As indicated above, the presence of this drop 28

may reduce the mechanical strength of the chip card at

" the cavity which receives the module so that the
mechanical strength of the card at this place is



‘i hcreases the height of the npdule so nuch so that it IS necessary to
make irts upper part even by a machining operation such as mlling, as
shown through the dotted 30 line 32. As i ndi cated above, the
presence of this drop 28 may reduce the nechanical strength of the
chip card at - the cavity which regeives the nodule so that the
mechani cal strength of the card at this place is

5 insufficient and that, in addition, the card may swel | at
this place. Fi gure 2 shows an el ectroni ¢ nodul e according to

the present ._| Atk Qn' e !ﬁﬁgi m 40...iaclu connect i hol es
42. The Iowerlg%ggggéigﬂtt ggné'lum a&hlE%&%btgﬁéiggadaﬁ%WléW%Eks
contact pads 46, thdsapdase. The upper side 52 of the medium 40 has a

| ayer 54 of gl F‘fgﬁ§§d 2l Unchisi ) 81E8EPoROC AN Base R dily URPET

side 58, exit hubs 607and 62 which can be provided wt contact bunps
whi ch are not tBRownPresant r f HRVeRE B of e |medium ng2@dhenchkudes

applied gn thgopaeipishY hoflebN@2. TheChioke26sid @A oF dohed e idresgredi um
next to the chip connection holes 4

gnd in the, 2. I n
accordance wi i8 feEaldiaed (5’&1‘{] oAl PadR(46s B8 vish @%it hubs

60 and 62 andThentasferPasHdd652 of ailtk SRediemcaopared &f 1ayeer Gofofn
adhesi ve conductin

chest ve CoNUuELing g e WOELENEE MILELLTRY!Kha R IS T ol Sl 2T le
adhesi ve surf adideg 584 @xdtwinse &0 reem tdesvleirdh icark(be moowided witht he
o nadg"ne PRBCHROUARSS QAU Chro ort ol = RLUGRIRETCL APRLL S 11
an i sot Aopud agdnguadhepigieucis | appibird bynathep@sniphery afectirg que
called "dispepsipn®es, AN §8dets2 ¥hi the #edium next to the chip
and in the connection holes 42.
In accordance with the invention, connections 66
15 and 68 between exit hubs 60 and 62 and contact pads 46
and 50 are composed of a cord of an adhesive conducting
substance which moulds to the relief of the wmedium,
particularly that part which is in contact with the
adhesive surfacing 64 and whose extremities are in
20 contact with the exit hub and the associated contact
pad. This substance is applied in a viscous state.
The application of this substance, for example an
igotropic conducting glue, is done by a deposit
technique called "dispensing" according to which a
25 liquid or low-viscosity substance is applied using a
syringe or similar device with controlled outflow ahd
- opening. |
This dispensing operation is done. for example
using a commercially-available unit called CAM/ALOT
30 made by the American company Camelot Systems Inc. and
used for mass production of electronic circuits. The
movement and opening of the syringe is controlled by a
computer program. o



'25,' I'i quid OF’|OMFViSCdSity substance is applied using a syringe or

simlar device with controlled outflow and openi ng. Thi s
di spensi ng operation is done for exanple using a
commerci al ly-avail able unit called CAM ALOT 30 made by the Anmerican
conpany Canel ot Systens Inc. and used for mass production of

el ectronic circuits. The - novenment and opening of the syringe is
controlled by a conmput er program

6 These connections can also be made using neta

deposited by screen ti I efal h trical
contact, the egp%b%uﬁgﬁﬂﬁf %ﬁ&?cgﬁ?ag%gﬁﬂn%g g%aﬂphgggg tact of the 5
extremties ofepreitedddyopcrrencpransingy subst ances is made with
these latter. In orde¥ tBVqlﬂ{;ixQﬁeaH.SﬁéaEQEb%%lEQlC%iﬁftddE whigd the
medi um i ncl udes t netal | i sed sides whi I ncl ude contact pads. 10
This is ill usleP‘alttemﬁ’qh‘F Ifia@h%b"? mr&gqg%ﬂu% tang the cqniagk & okhene

nodul e wier e @xtfiemitdeganobetheciecidd) of thel ScandicdiulRs dbstldncds, 78
and 80. Hubs 72 74, and connected to a contact pad on the | ower

6
side of the 1% M3&§ &Hth&hFﬁg ﬁﬁ§§ef8 and 80 are connected to a pad 15
82, respectively 84 Ther riangart ion tdilkesapaepl Sesletof chases in whetthinthand

al so by a cor E%Le e|§g?ﬁ%h%% cQl uchggglla dsugibﬁgce §§%?reiggftlvely

88. fonl ¢ nodul e accor € i nve may be
covered with aordedtygedsi.e adhesive film for 20 exanpl e by heating or

wth ultfgaviol et ayhild i@ 491 ustrated ihNFLEASE SNENREA! fstaogaa?{%la*ﬂe chi p

and to sinplify the fixing eint cavl

body. ~ top ewad rfél%fmq%led.wlme cOriPletR | Bhscar dee dﬁﬂgntmth
the present inRventd:@it anidd em t 074 hez@) ofIcAn®ne®f Rhbs 72, 74 and 76

are comnnected to a contact pad on the lower sgide of the
medium and the hubs 78 and 80 are connected to a pad
15 82, respectively 84, arranged on the upper side of the
medium, and also by a cord of an adhesive conducting
substance 86, respectively 88.
The electronic module according to the invention
may be covered with an activatable adhesive film, for
20 example by heating or with ultraviolet rays in order to
increase the protection of the chip and to gimplify the
fixing of the module in the cavity of the card body.
The making of the direct connections according to
the present invention applies to the production of all
25 electronic units in the form of cards such asg video or
kitchen appliance control cards.
| As can be seen, the invention makes it possible to
eliminate the coating of the connections and thus
reduce the thickness of ﬁhe modules.

30 Also, the resins used as conducting substances are
very flexible, thus increasing the reliability of the
module.. '

The operations related to coating of the
connections, i.e. the placing of a retaining barrier



'25_‘ eélectroni¢ units in the formof cards such as video or ki t chen

appl i ance control cards.- As can be seen, the invention makes it
possible to elimnate the coating of the connections and thus
reduce the thickness of the nodul es. 30 Al so, the resins used as
conducti ng substances are very flex}ble, t hus i ncreasing the
reliability of the nodul e. The operations related to
coating of t he connections, i.e. the placing of a retaining
barrier ' 7 such as a

silicone ring, the depositin f the coatin . esin t he chi ni ng
of the resin Grop, & Slilg?ﬁﬁi%gﬁgd.%bﬁogﬁgﬁ%&ﬁﬁqg:ﬂéﬁ#ﬁ?i%ﬂggﬁﬂg
producti on resdost arat e thelucmdchining of Thbe nwmstiiron dmkes | are

possi bl e for (g e _proditi6a d1k0 Benbhleken aknahenmmduLe: aad

consequently I'ncreases the nechanical sttengt

Thanks to t hecomkentinen redveedi-nensi ons of the modul es in the plane of
the mcrecircuit canmpie {hent fshiCREked! LeWHHEdiM1dTBEs PEBAUBIAN S
nodul es with two_adj acent npdul e |ines. The invention

el i mi nates t hé&henefardhgtBhdfonahtiker atagher medudsy andgcareeansntivon of

card readers. increases the mechanical strength of the card.
Thanks to the invention, the dimensions of the
modules in the plane of the microcircuit can be
10 reduced, allowing for mass production of modules with
two adjacent module lines.
The invention eliminates the swelling phenomenon
and the resulting deterioration of card readers.




g . : CLAI M5 1. An electronic
modul e” (94), designed in particular to be fixed in an electronic
unit in the 5 form of a card conprising a nmedium (10; 40; 108)
conprising at |east one side (12 ; 44) provided with - contact pads (14;
46; 48; 50) and a mcrocircuit (20; g6; 70; 98) which is fixed to the
sai d nedi um (10; 40; 108) and which conprises exit hubs (22; 60, 62;
72,74, 10 76, 78, 80), each connected to a contact pad of the

medi um characterised in that the connections (66, 68; 86, 88) between
the exit hubs and the contact pads are made through a cord of adhesive
conducti ng substance noul ded to tﬁe reFief of the nmedium 15

2. A nethod for nmking an electronic nodule according to claim

1, characterised inqthatah hee‘i%%@rbﬁlc md@ﬁee by g@POS' St a?i(f hg to cI aim

conducti ng substance. 3. An electronic nDdu e acc
1, char aPe&tiisad am tRata hEigedddet | ay elisstaind g sunkt 2dn thetropi ¢

conductimg gl lf%rm of a cafid ABoBbELAIR Ic‘am@dﬁmacqqt)dl ngoto @py) of

cl ai ns o 3, .charact r|s d I N tha e _nmedi um i ncl ud e
si des provi de&qmpcrﬁse&ﬂ Rt ore ' 85Ge" 42 an é ctﬂ%‘f’c‘fﬁédUFEh

according to aontefctc| pads 254 ha()48 Cﬂ@}aahdﬂaﬁﬂh¢fbdiwﬁuﬁme(2b t he
si des of the &Ddgé

iS.cpvere an _a vatab e adhesi f||
6. An el ectroméd nbtful & gc%%%ﬁ ngot 15%9 %Iglﬁ?l me ﬁPTngo
characterlsedhOﬁhtﬁndthhiekitompbiseé ehet hubs maaﬂeﬁmmvéQﬁomzeaubon

bunps. 30y 46, Fs,Ady) P E3LH gzsm%&%@ an é&ﬂ{a(%é gga ligte the at

| east one el ectr’oni ¢’ nodul’e accor
medium, characterlsed 1n that the connections (66, 68;

86, 88) Dbetween the exit hubs and the contact pads are
made through a cord of adhesive conducting substance
‘moulded to the relief of the medium.

15 2. A method for making an electronic module
according to claim 1, characterised in that the cord is
made by depositing a viscous conducting substance.

3. An electronic module according to claim 1,
characterised in that the conducting substance is an

20 isotropic c"onducting glue.

4. AnI electronic module according to any of claims

1 to 3, ch%.racterised in that the medium includes two
. @ides prov1ded with contact pads.

5. An electronic module accordlng to any of claims

25 1 to 4, characterised in that one of the sides of the
module is covered by an activatable adhesive film.

6. An electronic module according to any of claime
1 to 5, characterised in that the exit hubs of the
module have connection bumps. '

30 7. A chip card characterised in that it includes
at least one electronic module according to any of
claims 1 to 6.

(D



