SMART CARD BODY, SMART CARD AND MANUFACTURI NG PROCESS FOR SAME The present
invention relates to a smart card body, a smart card and a 5 manufacturing
process for sane, and in particular to snmart cards used for subscriber
identity nodules (SIM cards. According to a conventional manufacturing
process for a smart card, a smart card body and a chip card nodul e are
manuf act ured separately. The chip card nodule is normally enbedded in the
smart card bodMBEIorARDhBOBNRISMART o ARICHA N WA NEF AGCTURING PREECICIH POBar d
nodul e is cut out. US 6,288,904 shows a chip card nodule that is
incorporated in a smart card body. A chgaMB positioned on a circuit
carrier and connected to contacts on the opposite site of the circuit
carrier by means of wire bonds. The chip is enclosed in a frame which is
surrounded with a filling to protect the chip and the wire bonds from
mechani cal 15 stress. From. US 147, 982, an encapsul ati.on _process for .a
sem conduct or chi pﬁ?en péesen‘tl é‘%@%ﬁ%l@%% 1i?nSwﬂ?al\{i\l/nceaF(%aiabr?d?"ng %n%rocr%%ualng €an
then be incorporated.in a card. A pre:-punched netallic |layer is fornmed, a
pre- perfor teglaw?fta%tmg PERFEPS ?Og Saps! P BartiRlar e papltjcards diped fafngibcribet
sem conductor chip is positioned on the surface of the netallic layer 20 in
a per forat i onideptitymeodulesdB8IN) ¢aiger . A protective ring, which surrounds the
chip, is filled wth protective material, for exanple a silicone resin. In
t he case of the knAwvrdiagubactanvientprpt acastesyingeoehs porcarshartodud, essmnd
smart card bodi es are manufactured separately and the chip card nodul e
manuf act ured c5@pad@iRl ¥ clipRaldinbtulé MEHIRFRESE bdparutd eI He G chrd @fbMuleqs
produce a smart card, 25 something that results in a conplicated

manuf acturi NG HRAAS SBibedded in the smart card body before the smart card body provided with
10 the chip card module is cut out.

US 6,288,904 shows a chip card module that is incorporated in a smart card
body. A chip is positioned on a circuit carrier and connected to contacts on the opposite
site of the circuit carrier by means of wire bonds. The chip is enclosed in a frame which
is surrounded with a filling to protect the chip and the wire bonds from mechanical

15 stress.

From US 5,147,982 an encapsulation process for a semiconductor chip in a
micromodule is known, wherein the micromodule can then be incorporated in a card. A
pre-punched metallic layer is formed, a pre-perforated plastic layer is applied to the
metallic layer and a semiconductor chip is positioned on the surface of the metallic layer

20  1in a perforation of the plastic layer. A protective ring, which surrounds the chip, is filled
with protective material, for example a silicone resin.

In the case of the known manufacturing processes, the chip card modules and
smart card bodies are manufactured separately and the chip card module manufactured
separately has to be incorporated in a smart card body to produce a smart card,

25  something that results in a complicated manufacturing process.



| The European patent application EP 1 554 754 describes a manufacturing
process for a data carrier, in particular for a GSM plug body, wherein a
data carrier is mnufactured on a carrier strip. The data carrier has a
data carrier body, which is provided with an el ectronic conponent, and the
carrier strip has a large nunber of 5 carrier elenents. The manufacturing
process conprises injection nmoulding around the carrier elements of the
carrier strip to prbedaeorsan apagent rappbedtionf EBat a55dai$4 alesdnibds @smaamf@cturing
connection of the electronic conmponents to the data carrier bodies to
produce a | ar p@cessdnbe datafcadadraincgarti¢udarsfor b IGIMi gugrandif, adictain nglatyr @ceassf or
data carriers, the large nunber of data carriers 10 are manufactured with

the el ectroni ma@ERARGNGN laNERFBOLtAD EAhé MatahBarfldf BaLardatf£ bakief Yod@N@hiches
data carriers are manufactured on a single carrier strip so that it is

possible to i{)r%gfﬁ%g g aﬁa@é&%ﬁ# u&; RS tad tﬁ@'cﬁn@ﬁ@m&gggsu%; eWu?r?o%? Sef or

a data carrie homever not e énough as 't I er
nanufactu;§d wi t.h tron ore
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an assenbly process for a smart card which are conpatible with a

rol I -to-rol | fireeedenenthal Bjcagicr gripin aradygenldqrannymber e data sairigh pedies, and
process for the manufacture of a smart card body and a process for the
assenbl y of acawmeetioncelr teiatectanic @mmaness to bzt daa c2@ies baghee tapddadaptlage e
process can be achieved for the manufacture of a smart card. This object is
achi eved by anpniesesdathearriche manuf acture of a smart card body according
to the independent claim 1l and by a process for the assenbly of a snart

card according toptig rhﬁﬁl?ﬂ@tﬂﬂ@”‘ﬁro@és@'f&? data ¢3riBAHNE 1906 nlilbs ARIaBCLaris
achieved by a smart card

10 are manufactured with the electronic component incorporated in the data carrier body
and the data carriers are manufactured on a single carrier strip so that it is possible to
reduce the manufacturing costs. This manufacturing process for a data carrier is
however not flexible enough as the data carrier is manufactured with the electronic
component.

15 There is therefore a need for a flexible and simple manufacturing process for a
smart card body and an assembly process for a smart card which are compatible with a
roll-to-roll process.

The object of the invention is thus to improve a process for the manufacture of a
smart card body and a process for the assembly of a smart card in such a manner that a

20  simple and adaptable process can be achieved for the manufacture of a smart card.

This object is achieved by a process for the manufacture of a smart card body
according to the independent claim 1 and by a process for the assembly of a smart card
according to the independent claim 7. In addition, this object is achieved by a smart card
body according to the independent claim 9 and a smart card according to the

25  independent claim 15.



body according to the independent claim9 and a smart card according to the
25 i ndependent claim15. 2 Advantageous devel opnents of the present
invention formthe subject of the dependent clains. According to the
present invention, a process for the manufacture of a smart card 5 body
for incorporating a sem conductor chip is described, wherein the process
conprises the formation of a lead frane in a conductive |ayer, wherein the
|l ead frame has on a first surface first contacts for connection to an
external conponent, such as a nobile telephone or simlar item and can be
connected to the sadivaomngoad develdyngenon ol thes pesdid iswhtias domp plos bitgedt het ther st
surface. According to the invention the process 10 conprises the formation
of a casing | demdei@é i nsulating material, for exanple

i njection-nmoul ded material, on the second surface of the smart card body,

wherein the casin [ : far. ] I ] or
chip. The process gﬁhgxﬁﬁﬁﬁﬁg tﬁ%ggﬁgagﬁ%?%b@%&%q%ggéhgﬁy%ﬁﬁFéﬁgH%%?ggﬁéo

i ncorporatge a, sem_conductor..chip. Inco ratjon. of the sem conductor chip
does not §5 P%ﬁbfgﬁé@%ﬁﬂﬁ?'mgfhé@a§@@ﬁgﬁy 8lpa“%ﬁﬁ$¥£8§rg%eﬁﬁ?gﬁedgﬁﬁﬁﬁses
a smart card body and a_sem conductor chip incorporated therein. According
to the presenfONpRssHtiorRatinheks leadifiamains el vwelgyeinwheiem thedpagd framar d
body, which does not yet contain a sem conductor chip, is manufactured.

Thi s has the babvemt dige sutfate filsecorsantf foctconeectibn o ais eetetnat avrdpaent, tsakleaph ace

in a particularly flexible manner. 20 The possibility of not only

manuf act ur i ngmabBeredldphone or Sivdlyr Beth, @lds@nprrdoandbtaito thé eenigsmitdtor cafp é a
smart card by neans of a roll-to-roll process also nmakes the manufacture

of a smart cagdop@rshifedt 8ppokits! P! Grst AurtRlel AfcoRARY to GBE dnROHLE Sthe Ao b&s

10 comprises the formation of a casing layer made of insulating material, for example
injection-moulded material, on the second surface of the smart card body, wherein the
casing layer has a recess for incorporating the semiconductor chip.

The process thus manufactures a smart card body which is adapted to
incorporate a semiconductor chip. Incorporation of the semiconductor chip does not

15  take place until the assembly of a smart card, which comprises a smart card body and a
semiconductor chip incorporated therein. According to the present invention a process
is thus described wherein a smart card body, which does not yet contain a
semiconductor chip, is manufactured. This has the advantage that the manufacture of a
smart card can take place in a particularly flexible manner.

20 The possibility of not only manufacturing a smart card body but also performing
the assembly of a smart card by means of a roll-to-roll process also makes the
manufacture of a smart card particularly simple. A roll of smart card bodies can be
simply supplied to a smart card manufacturer, who then only needs to install the
semiconductor chips and close the smart card bodies provided with the semiconductor

25  chips as the final process steps. In addition, the personalization of a smart card can be



sinmply supplied to a smart card manufacturer, who then only needs to
install the sem conductor chips and close the smart card bodi es provided
with the sem conductor 25 chips as the final process steps. In addition,

t he personalization of a smart card can be 3 carried out by the smart card
manuf acturer using a roll-to-roll-process by lamnating a personalized
strip onto the smart card bodies provided with the sem conductor chips. The
manuf act ur e ofareed aeirhy darsthartscasd senplacture uisang ayrodl-opbilfprexsbey dausivatitgen
smart card manufacturer no |l onger has to carry out the steps involving

det achnment of pdrktalizedsstmyg tntoalidsmardedre badids probriddiwig thé sdnfieorsimetor cleigs.d
nodule in the smart card body as necessary in the conventional

manuf act uri ng pr oCceRsRanufAGGRIHiathatQcatdR NSRRI ularly WAPL Qb dch@e B harcar d
body is manufactured by means of a roll-to-roll-procCess so that only the
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produce a smart car card manu urer e use of his
exi sting Oroll-to-ro rocesses. In addition, the smart card d

ccor ding Yo T P ehil BRTaR S P S st e e i Biroviver card pgy o
smart card body. This is particularly advantageous when the smart card
body is nanuf2CENRRd ihdBoranytiopal; FEnBREtUERE RToedsre. fAnCaAEnNg (i thp present
represents a smart card format with reduced di nensions in conparison with
the 1 FF and ngeifoR theramart cad doflpismbsufagiuEBysnens of ardl-tvedyl-wacess buthabe
incorporated in another 1FF or 2FF smart card body, sonmething that offers

a smart card dEpuhasdniceidueioe thyy aadderto blligxhiid addythe inpRsdrd A closed to
manufacturing. It is particularly advantageous when the step involving the
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| ayer, preferably consisting o copper, an e netallization,
preferabH% bxoﬁhgggﬁggkg§%gg, of the punched- out

In addition, the smart card body according to the invention can also be
incorporated in another larger smart card body. This is particularly advantageous when
the smart card body is manufactured according to the 3FF smart card format, which
represents a smart card format with reduced dimensions in comparison with the 1FF and

15 2FF smart card formats. A 3FF smart card body can thus be incorporated in another 1FF
or 2FF smart card body, something that offers a smart card manufacturer even greater
flexibility in smart card manufacturing.

It is particularly advantageous when the step involving the formation of a lead
frame comprises the punching-out of the conductive layer, preferably consisting of

20 copper, and the metallization, preferably by electroplating, of the punched-out
conductive layer. A roll of copper can thus be punched out and metallized using a roll-
to-roll process to produce a lead frame in a simple and low-cost manner.

When the second surface of the conductive layer is provided with second

contacts, preferably made of gold, wherein the second contacts are used for contacting



conductive layer. Aroll of copper can thus be punched out and netallized
using a roll- to-roll process to produce a lead frame in a sinple and

| ow- cost nmanner. Wen the second surface of the conductive |ayer is
provided with second contacts, preferably made of gold, wherein the second
contacts are used for contacting 4 of the sem conductor chip to be

i ncor porated, the sem conductor chip to be incorporated can easily be

el ectrically cobthasehiednduwtdribip tedd ificoaparatellfta sé¢rhieomhsion ghipay &€ in®rpopitedd
froman insulating injection-noul ded material, wherein a pre-punched

diel ectric | aygreabisy badtAatLs Qnhetdd® theandasyr face of the 5 conductive
| ayer, and plastics material is injection-noulded around the |am nated

conductive layer, il %heo&%ﬁlig%feégé) fdIRY ffﬁ)ﬁ iwé ﬁﬁglrs%\ﬁ?% gﬁ%@%nﬁﬁyﬁﬁed afrial

sinmpl e and | owcost manner. dition, antage that only
one surface | ayer. needs to.be .arranged on .the Si ayer i.n a.subseguent
process step 0 %gnbaé%ﬁ?%%ﬁﬁgéFQFagﬁgﬁwﬁdélmﬂggﬁgiﬂggﬁb8F8?§@ Thiaeh & it ess
of the casjng |ayer to produce a snmart card. The process 10 for the
assenbl y aC%‘ﬂﬁ?ttvec Bt | &d; plasticsi mfarip] dy injeetiqnempulded cpwnd) ghe laminated
advant ageous to manufacture a | arge nunber of smart card bodies on a
carrier stri psongdhetiveilayerhiéis possiblertamenfasfurs theer dasing aycb oda eisnpdamndlew-cost
detached fromthe carrier strip. The process for the manufacture of a

smart card bomynies. Inhadliti@grhathidll e widiiht@ger Bt ohl9- 61l burfico 48%s nes@ Rt Bé Ng
that provides for a sinple and | ow cost 15 manufacturing process. The | arge

nunmber of sMBgrtangad Oh BRUaGA g 18 FRMHIASLHER DB s@stef bhce ARGhiEARULST §MP phi ed
to a smart card manufacturer, "who then only has to fit a sem conductor

UEREIA. N R T R T
of as mirltO Catl:o(r:I tﬂesassembly of a smart card is thus simplified.

It is particularly advantageous to manufacture a large number of smart card
bodies on a carrier strip, wherein the large number of smart card bodies can be detached
from the carrier strip. The process for the manufacture of a smart card body is thus
compatible with a roll-to-roll process, something that provides for a simple and low-cost

15 manufacturing process. The large number of smart card bodies is manufactured on a roll
and can be supplied to a smart card manufacturer, who then only has to fit a
semiconductor chip in the smart card body and close the smart card body to produce a
smart card.

According to the present invention a process for the assembly of a smart card is

20 described, wherein the process comprises the fitting of a semiconductor chip in the
recess of the casing layer of the manufactured smart card body and closing of the recess
in the casing layer of the smart card body.

A smart card is thus manufactured in a simple and low-cost manner. In addition,

the process for the assembly of a smart card offers a smart-card manufacturer the

25  advantage that the manufacture of a smart card can be carried out more quickly, above



20 described, wherein the process conprises the fitting of a sem conductor
chip in the recess of the casing |ayer of the manufactured smart card body
and closing of the recess in the casing |ayer of the smart card body. A
smart card is thus manufactured in a sinple and | ow cost manner. In
addition, the process for the assenbly of a smart card offers a smart-card
manuf acturer the 25 advantage that the manufacture of a smart card can be
carri ed out nell evhgnithk byart abuiseare Maabifactuieghby heeasyaf & rolitadsolapmcess. As the
manuf actured by nmeans of a roll-to-roll process. As the smart card bodies
are supplied enam cadl bodigaghy stippliedsen airbll irSadgniboy ungdessaly rdedeskarty th R the
sem conductor chip in the smart card body and to close the smart card body

in order to pEMYSAREWE %hi‘i)hﬁ {8 Bhirt €84 @od)T hed RUEIHACHe sAUR caRf b(;d@'Ein P tro
card body can also be 5 personalized, for exanple provided wth | abeling.

It is particu I vant Wl f cthe e [ casi
| ayer of theh§%g¥gﬂ%%?l %%%g%%gﬁg%?§%g%§%2gfgﬁfﬁg f%ﬁﬁogﬁgtggéggnég%}gghe
recess. lt_is thus.. sible to clgse t siart card bodies in a sinple,
fast and I%MFB%@PmﬁﬁﬁﬁBF?X?WB%ﬂHVQa?fKHQﬁ@e |l ai ned in greater detai
bel ow by neans of the designs 10 shown in the attached drawings. Simlar
or correspondi ng dBtspigcyprly pdvantageeuscuhen gotiye ohthegeaisadn ths aapiagilaxeenti on
are provided with the sane reference signs in the figures. The follow ng
~are shown: Fithe shat tog widewcwhprisef ithe lansingleonodf a stdp rover tist recess. Bhiscthus s

at a 15 first step of the manufacturing process for a smart card body
accordi ng to phsiblgtoesR0thd MYLNEIr®Bodild @-a stmplel BBt Md@Wvostmbidrnest side of a

carrier strip, which is at a second step of t he manuf act uri ng process for
a smart card body fgCWhileh i explained in greater detail below by means of the designs
10 shown in the attached drawings. Similar or corresponding details of the smart card body

according to the invention are provided with the same reference signs in the figures. The

following are shown:

Fig. 1 a top view of a first side of a carrier strip, which is at a

15 first step of the manufacturing process for a smart card body according to the
present invention;

Fig. 2 a top view of a first side of a carrier strip, which is at a
second step of the manufacturing process for a smart card body according to
the present invention;

20 Fig. 3 a top view of a first side of a carrier strip, which is at a
third step of the manufacturing process for a smart card body according to the
present invention;

Fig. 4 a top view of a second side of the carrier strip shown in

Fig. 3;



the present invention; 20 Fig. 3 a top viewof a first side of a carrier
strip, whichis at a third step of the manufacturing process for a snmart
card body according to the present invention; Fig. 4 a top view of a
second side of the carrier strip shown in Fig. 3; 6 Fig. 5 a sectional

view through the carrier strip shown in Fig. 4 along the section line A-A
Fig. 6 an enlarged view of the section shown in Fig. 5. 5 Figs. 1, 2 and 3
show a top view of a fir#ig.Surfacesesfioml vaaw theougt the parrfer gtripdslohaovie Fig 4 op
view of a second surface opposite the first surface. Figs. 1, 2 and 3 and
Fig. 4 thus show tapn¥iteectddn lileAaiAwo sides of the smart card body
according to the invention. As can be seen fromFig. 1, a | arge nunber of

smart card bodies 10 arepiggnuf actu,ed &mi%%@{ﬂeis\%ﬁ ts'h.b\gn%xppi. he carrier
strip 100 is forned by a conductive 10 |layer 1, Ich pre ergb y consists

of copper sheeting. Qther conductive materials are however al so possible,
for exanple alum num The carrier strip 100 preferably consists of a roll

of the Cﬁgucti ve }é’% er 1 so that the. large _nunber of smart card bodjes 10
can be mahuf act ur B& Dy 2EEnsHE Blopif pha fEY P S QISR Ty igeds ety
the manufacture of a smart card body 10 for incorporati n% a 15
seni conduct ora & pew o1 e getoail vedadsi appositeethp 8rsh seffacei Gigs. 11 2 apd dregd Fig M thes  of
all the conductive layer 1 is punched out, and a lead frame forned in the
conducti ve | ashew tbp vawsafithe sto sdesfedclee wiiart dued bodydacbidwes toayeinvdntionhi ch i s
shown in Fig. 1, the lead frame has first contacts 2, and the conductive
layer 1 is punchedA®WhnaleOB&n from Fig. 1, a large number of smart card bodies 10 are
manufactured on a carrier strip 100. The carrier strip 100 is formed by a conductive
10 layer 1, which preferably consists of copper sheeting. Other conductive materials are
however also possible, for example aluminum. The carrier strip 100 preferably consists
of a roll of the conductive layer 1 so that the large number of smart card bodies 10 can
be manufactured by means of a roll-to-roll process.
The process for the manufacture of a smart card body 10 for incorporating a
15  semiconductor chip is explained with the help of Figs. 1, 2 and 3.
First of all the conductive layer 1 is punched out, and a lead frame formed in the
conductive layer 1. On a first surface of the conductive layer 1, which is shown in Fig.
1, the lead frame has first contacts 2, and the conductive layer 1 is punched out along
the roll by a punching tool (shown in Fig. 1 by the black punch-outs). As can be seen
20  from Figs. 1, 2 and 3, two smart card bodies 10 are manufactured within a single width
of the conductive roll. It is of course also possible to select a different number of smart
card bodies within the width of the roll.
Once the conductive layer 1 has been punched out and the lead frame formed,

the contacts 2 arranged on the first surface are metallized. The first contacts 2 are

25  preferably coated with nickel and nickel-phosphorus using an electroplating process.



the roll by a punching tool (shown in Fig. 1 by the black punch-outs). As
can be seen 20 fromFigs. 1, 2 and 3, two snmart card bodies 10 are

manuf actured within a single width of the conductive roll. It is of course
al so possible to select a different nunber of smart card bodies within the
width of the roll. Once the conductive |ayer 1 has been punched out and the

lead frame formed, the contacts 2 arranged on the first surface are
metal | i zed. TRéhef inresallicasiongrocssses dorethe PBnghredfert abhductvatagdr watehhawevkehlsand
ni ckel - phosphorus using an el ectroplating process. 7 Qher netallization

processes f or pdshidle dnchathphiipuaetitl) Ghporeddpasiedr sucmiethalse Vi se@bsdsurface of
possi bl e, for exanple sputtering, vapor-deposit or such nethods. The second

surface of t{e BAMAMGE 'lé/f%r h Qﬁ{@crshéwﬁ @@ﬁrig%hp,"@ alild"'3)':1is Qﬁoviéed Wit B&oRd chiftacts
provided with second contacts 13, which are prefierably made of gold. These

neor porated vt R raeplSgRh A RRask. THE SR RN W hRo Ll e

i ncor porated w

SETLoOns o L P IRl FRUARE S D B SR AR SR

is then lamnated onto the second surface of the conductive |layer 1. The
di el ectric | aeBHcomslugtor chipasprstrratly cermented trhgrseeondisantagthd 3 yecwive bewslst act s
13 correspond to the punch-outs of the dielectric 10 layer. The dielectric
| ayer is then actiiXgreguihedelaaisctof lagel @eeshawreat figntl, 2whé Beisthsmianinktager
treatnment increases the roughness of the surface of the dielectric |ayer.

This processomgb g detoMPaetsanythe@otMetke 1dydal . THrediblogteie UdyenisiprepdRched in
plastics nmaterial applied in a subsequent process step adheres to the

surface of thg High&hkf Gt 1h@%Eond %gnfg?ts qg“%oﬁ@%ys)ﬁ@ i, ﬁ‘%ﬁ)gggl-guts %Eth%qﬂéi itnY

di es punch out the carrier strip 0 (shown t he punch-outs), thus
creating ﬂpe ﬁg&n1of the smart card body 10.

The dielectric layer is then activated by means of a laser treatment, wherein said
laser treatment increases the roughness of the surface of the dielectric layer. This
process step is necessary to ensure that the injection-moulded plastics material applied
in a subsequent process step adheres to the surface of the dielectric layer.

15 As can be seen from Fig. 2, punching dies punch out the carrier strip 100 (shown
by the black punch-outs), thus creating the form of the smart card body 10.

According to an advantageous embodiment of the present invention two smart
card bodies 10 are manufactured within a single width of the roll and a punching tool
punches out the first half of each of two first smart card bodies while a second punching

20  tool punches out the second half of each of two second smart card bodies, as can be seen
from Fig. 2. Movement along the roll thus allows the two halves of two smart card
bodies to be punched out within one width of the roll and the form of the smart card
body to be created.

As can be seen from Fig. 3, a casing layer 11 is then formed from insulating

25  injection-moulded material on the second surface of the smart card body. Here plastic



Accordi ng to an advant ageous enbodi nent of the present invention two smart
card bodies 10 are manufactured within a single wwdth of the roll and a
punchi ng tool punches out the first half of each of two first smart card
bodi es while a second punching 20 tool punches out the second half of each
of two second smart card bodies, as can be seen fromFig. 2. Myvenent
along the roll thus allows the two halves of two smart card bodies to be
punched out wnhterial snejesiict-moofdet heoundlthe &maindteé chndurtio 1dyke 1 siae injediod-
body to be created. As can be seen fromFig. 3, a casing layer 11 is then

formed from imsulded citgng BSer N QGS fRMs ARLECEH MRtRES 8f the @mhﬁ%aﬁﬂﬁﬂ?q 0B ace
of the smart card body. Here plastlc 8 material is injection-noulded

around the |a Gﬁ)& el SRNEUCH. s%c# 11:ts ?:rhl% b 8%t Ltk cﬁg%gqgf} Oi%s%ﬂgﬁd

| ayer 11 thus orns an edge on a the smart car

around the firs d the se 13, and the smart card body 10
so forned pr%rfegelr%g Y JOEBPPE 88%510%3 33%grsﬂjélpc8f‘9a 3FF smart card. 5 Fi g
4 shows a top V|em10f t he second surface of the smart car and Fig

5 shows a section [lrdsvyhiercisy pethe seqang S&ﬁ@c%fd%sm%cagé@9${bh0 ruiKh@gA-
shown in Fig. 4. Fig. 6 shows an enlarged view of detail VI of the section
shown in Fi g.5 Bhowssa seghobthrewshrihé eaprietritgp 140 alohg theassttian lireyarA dovweis Big.
recess 12 for incorporating a sem conductor chip. The second contacts 13

are arranged 4rFig.lteshoonduehiavedvagreof detaill U1 anthetsb@iogdisebesin Fig. bayer 14
| am nated to the conductive layer 1 is pre-punched in such a mainer that

the second contact g5 dsh B QcAGRSBighh ant @551@1@& actii g atf@cés $EMGAOIPGERAg
chip to be |ncorporated As can be seen fromFigs. 5 and 6, the conbi ned

hei ght of t he g dcﬁ)\f enl]T heasggctn%ihcet‘)n%%{sf%c%e aq‘ya?lfgeé 89 tthespo%\gﬂctﬁ 1%9& 1

figures), anlna

10 and the dielectric layer 14 laminated to the conductive layer 1 is pre-punched in such a
manner that the second contacts 13 are accessible for contacting to a semiconductor
chip to be incorporated.

As can be seen from Figs. 5 and 6, the combined height of the casing layer 11
and the surface layer (not shown in the figures), which is laminated onto the casing

15 layer 11 in a subsequent process step for the assembly of a smart card, corresponds to
the thickness of a smart card according to the 3FF format. The height of the casing layer
11 preferably has a value H of 0.7 millimeters, while the thickness of the laminated
surface layer has a value of 0.1 millimeters. As can be seen from Fig. 6, the height H of
the casing layer 11 encompasses the distance between the first surface of the injection-

20 moulded material arranged level with the first surface of the conductive layer 1 and the
second surface of the injection-moulded material, to which the surface layer is
laminated.

The assembly of a smart card is explained in greater detail below.
A semiconductor chip is fitted in the recess 12 of the casing layer 11 of the

25  smart card body 10. The semiconductor chip is preferably glued to the dielectric layer



15 layer 11 in a subsequent process step for the assenbly of a smart card,
corresponds to the thickness of a smart card according to the 3FF format.
The height of the casing layer 11 preferably has a value H of 0.7
mllimeters, while the thickness of the |am nated surface |ayer has a
value of 0.1 mllinmeters. As can be seen fromFig. 6, the height Hof the
casing |layer 11 enconpasses the distance between the first surface of the

i njection 20 kbutltkeortivelye theademagandnefedichipean alwp bh ditheslyf iffised wuthe serdusfive he
conductive layer 1 and the second surface of the injection-noul ded
material, to lagécch Theeresess flageovidy®vithshe banicomtethr chiyeinaths eadihy lagbr a1 sfrart
card is explained in greater detail below. A sem conductor chipis fitted
in the recesshb2nfft REb&BSING thdY@8sed 1A Qfrig i PreféabS MR nafAr Gt dYeckSs 12The
sem conductor chip is preferably glued to the dielecCtric layer 9 14.

Al ternatively, 1 uctor chip can also be directly affixed to the
conductive |%V%$8%$g¥hg9?gcess 12 provided with the sem conductor chip in
the casing. layer 11 of .. the smart card bod 0is en closed. A strip is
preferabl y | am nat 86°%HR8 P phaniagequs e‘?‘ﬁ"dtllﬁ‘@mcﬁé iﬂ?'?gpfeé riyeption a Idrge
Accordi ng to an advant ageous enbodi mnent of the present invention a |arge
number of sner¥MRed spEHiwed hediay ) prgrindradactired oa g @ st tO&by mﬁa@@tg by
means of a roll-to-roll process. This sinplifies the manufacturing process
of a smart carod-tagol precass.i Ehis simplpficsathe beasuippliired ptwess sivarsimactacatd as a
manuf acturer, who then only needs to carry out the process steps involving
installation efrie sseftaohdiipphed @ fmantarg hesiuRgneér, Whe (i aaghedshayary 11.
As the |l arge nunber of smart card bodies 10 can be detached fromthe

carrier stripykQfe pfddEssSHBstinGAAS iR ALBR gf@ aés@m%nﬁ@&@xr @rthn@fcfo‘gfn of the

assenbly. The process for ﬁﬁe mantf act ure smart card. ody according to
the pr esefyf casing layer 11. As the large number of smart card bodies 10 can be detached from the
carrier strip 100, the smart cards only need to be separated after assembly.

The process for the manufacture of a smart card body according to the present
invention allows the manufacture of Subscriber Identity Module (SIM) cards to be made
more flexible and simple. Smart card bodies 10 can be manufactured on a carrier strip

15 100 by means of a roll-to-roll process and such a carrier strip 100 can be subsequently

supplied to a smart card manufacturer, who then only needs to install a semiconductor

chip and close the smart card body to produce a smart card.
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invention allows the manufacture of Subscriber Identity Module (SIM cards
to be made nore flexible and sinple. Smart card bodies 10 can be

manuf actured on a carrier strip 15 100 by neans of a roll-to-roll process
and such a carrier strip 100 can be subsequently supplied to a smart card
manuf acturer, who then only needs to install a sem conductor chip and
close the smart card body to produce a smart card. 10 CLAIMS 1. Process
for the manuf @EAJMS of a smart card body (10) for incorporating a

sem conductor chip, wherein the process conprises the follow ng steps: 5
formation of a lead frame in a conductive layer (1), wherein the lead frane
has first contacts (2) on a first surface and can be connected to the

semi conduct or | chi ks foﬁQHé)'ﬁﬁjanﬁ’fé'&T@@%anO@&%ht rl h)%dé/i(fll@f f&US B RratAdda
formation of an electrically insulating casing |ayer on the seco d

surface of t&%ﬂl%’fﬁiﬁkto?@}ig }gﬁgrgfn tﬁ\'hﬁ o%ec:jss c%h%ng%sst% %éllo %st 11) has a recess

(12) for incorpora e sem S5 according to
on of a

claim1l, erein t ving the formati | e

conpri ses “punchi n ognRIGH o ﬁfhﬁe g Sratrcniaondugare Iy, <1brvséxeé%ﬁ}eylee<gﬁgﬁn§thaﬁg
of copper, and netallization, preferably by electroplating, of the
punched- out clistertacie(2) |oaweﬁrst syyfacq sndcanFreemsscled tothg isergicoadustartvbip @l ai m
| or claim?2, further conprising the provision of the second surface of

t he conductiwecmaysnﬁ@&bpmﬁﬁhﬂ&dﬁ&nﬂﬁhanha@ts (13), preferably nade of
gol d, wherein the second contacts (13) are used for contacting of the

sem conduct or chi pfolfat &fE0d Q@ @ll1§ Ansudatinkl QSRS $aydE €1AN Gh ke $RoRNYurfRREe of
the clains | to 3, further conprising the
the smart card body, wherein the casing layer (11) has a recess (12) for incorporating

10 the semiconductor chip.

2. Process according to claim 1, wherein the step involving the formation of a lead
frame comprises punching-out of the conductive layer (1), preferably consisting of
copper, and metallization, preferably by electroplating, of the punched-out conductive
layer (1).

15 3. Process according to either claim 1 or claim 2, further comprising the provision
of the second surface of the conductive layer (1) with second contacts (13), preferably
made of gold, wherein the second contacts (13) are used for contacting of the
semiconductor chip to be incorporated.

4, Process according to any one of the claims 1 to 3, further comprising the

20 lamination of a pre-punched dielectric layer (14) on to the second surface of the
conductive layer (1).

5. Process according to claim 4, wherein the step involving formation of the casing

layer (11) comprises the injection-moulding of plastics material around the laminated

conductive layer (1).

11



20 lam nation of a pre-punched dielectric layer (14) on to the second
surface of the conductive layer (1). 5. Process according to claim 4,
wherein the step involving fornmation of the casing |ayer (11) conprises
the injection-nmoul ding of plastics material around the | am nated
conductive layer (1). 11 6. Process according to any one of clains 1 to 5,
wherein a | arge nunber of snmart card bodies (10% are manufactured on a
carrier strip®(10051o8¢d ageadigataarnpheot elams heo Scuherpiara lgrgeiqnbroof smart
Process for the assenbly of a smart card, wherein the process conprises the
5 fol |l owi ng stapdodies t(t@)rage masefricoonderct earrehispipi (100 handr @e dsacl{ab? frbom thhe
casing layer (11) of the smart card body (10) manufactured according to
any one of cl airfigr dtrip 0109). and cl osing the recess (12) in the casing |ayer
(11) of the smart card body (10). 8. Process according to claim7, wherein
t he step invokvin [ OYREMBIES 0 ' ' ipontae. the
recess (12) iz thgﬁggg?Aggpgygﬁ&%??fﬁg?%?ﬁé:%ﬁ%?%ﬂgg%gﬁg é?§$%%8?9“§£ ﬁart
card body for .| ting a sem conductor chip, wherein the smart card
body (10) %on%??@gégﬁégbonductive | ayer (1), which is structured in such a
manner that it forps. a lead 15 frape that has first contacts (2) on a
first surface and g&ﬁgﬁb“PHHNEEWEH(£§’¥% e’@%ﬁfégﬁdﬂdgﬁﬁa%ﬁg y6h (B sdcbrd
surface opposite the first surface, wherein the smart card body 510) has on
its second su$mhateardhody Eld) masufacired svsendatg tagng ase afclhiapdrto@lagdwith a
recess (12), which is for incorporating a

closing the recess (12) in the casing layer (11) of the smart card body (10).

8. Process according to claim 7, wherein the step involving closing comprises the

10 lamination of a strip onto the recess (12) in the casing layer (11) of the smart card body

(10).
9. Smart card body for incorporating a semiconductor chip, wherein the smart card
body (10) comprises:

a conductive layer (1), which is structured in such a manner that it forms a lead
15 frame that has first contacts (2) on a first surface and can be connected to the
semiconductor chip on a second surface opposite the first surface,
wherein the smart card body (10) has on its second surface an electrically
insulating casing layer (11) with a recess (12), which is for incorporating a
semiconductor chip.
20 10.  Smart card body according to claim 9, wherein the conductive layer (1),
preferably made of copper, is punched out.
11.  Smart card body according to any one of claims 9 or 10, wherein the second
surface of the conductive layer (1) is provided with second contacts (13), preferably
made of gold, wherein the second contacts (13) are used for contacting of the

25  semiconductor chip to be incorporated.

12



sem conductor chip. 20 10. Smart card body according to claim9, wherein
the conductive layer (1), preferably nade of copper, is punched out. 11.
Smart card body according to any one of clains 9 or 10, wherein the second
surface of the conductive layer (1) is provided with second contacts (13),
preferably made of gold, wherein the second contacts (13) are used for
contacting of the 25 sem conductor chip to be incorporated. 12 12. Snart
card body accd?.di ngmémo camlyb@tyeacsbrdidgaionanyd ot ofl tlaimhertei I, heree ¢clonskcond
surface of the conductive layer (1) is provided with a pre-punched

di el ectric | aygfact dbfhe codductiGoBivbr AR ishrboidyd 368 Arplé-pandhed eleddcticldyerwney ei n
the casing layer (11) consists of a plastics material which is preferably

i nj ection- moul ded. gpad 454 REY id&%nﬁﬁ%#oo(tzl fg{ﬂg%} whddndnd gars%% 1%?'{ _&Bsiﬁtg%rft

card bodies (10) according to one ainms 10 t int

| ar ge nunber ofhgnarttcard bggiesf 1ﬁé.ar%. det achable fromthe carrier
strip (100). B %%%P?GQ%PVIC ﬁﬁpilﬁ WM OSHEGt or chip, which is
affixed in the recess (12) in the casing layer (11) of %fe smart card body
(10) accordi nftt o G cOHEP SPMPFiginge lgracoiumbsT p3 stnaripard BefiFSHdE) pespEying &0

cl ose the recess élZ) in the casing layer (11) of the smart card body
(10). 16. Sraenc ehthe eeiowr Hi kg 13,0wbérainnthe Sargatnemdien of lsmar igafdbediesnykl) are
conprises a lamnate. 17. Smart card according to any one of clains 15 or
16, wherein téeacabletfraarie cafrfer s@ipn0@es a Subscri ber ldentity Mdule (SIM
card. 13

15.  Smart card comprising a semiconductor chip, which is affixed in the recess (12)

in the casing layer (11) of the smart card body (10) according to any one of claims 9 to
10 13, and a surface layer to close the recess (12) in the casing layer (11) of the smart card

body (10).

16. Smart card according to claim 15, wherein the surface layer comprises a

laminate.

17.  Smart card according to any one of claims 15 or 16, wherein the smart card

15  comprises a Subscriber Identity Module (SIM) card.
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SMART CARD BODY, SMART CARD AND MANUFACTURI NG PROCESS FOR SAME Abstract
The present invention relates to a smart card body, a smart card and a
manuf acturi ng process for same, and in particular to smart cards used for
subscriber identity nodules (SIM cards. To inprove a process for the
manuf acture of a smart card body and a process for the assenbly of a smart
card in such a manner that a sinple and adaptabl e process can be achi eved
for the manufacture of a smart card, a process for the nmanufacture of a
smart card body (10) for incorporating a sem conductor chip is described,

wherein the prin¢ARI CARDPIBOBY, SKHEARDIOERD AIND M AN TWRIBG PROTCKESNEOR! | ve
| ayer (1), wherein the lead frame has first contacts (2) on a first surface
and can be connected to the sem conduct gxpghi p on a second surface
opposite the first surface, and the formation of a electrically insulating
casing layer (11) on the second surface q; th smart card body, wherein
the casing |ayer (11) has a recess (12)Af3Pafﬁcorporating t he

senicondu%}or chip. Fig 3

The present invention relates to a smart card body, a smart card and a
manufacturing process for same, and in particular to smart cards used for subscriber
identity modules (SIM) cards. To improve a process for the manufacture of a smart card
body and a process for the assembly of a smart card in such a manner that a simple and

10 adaptable process can be achieved for the manufacture of a smart card, a process for the
manufacture of a smart card body (10) for incorporating a semiconductor chip is
described, wherein the process comprises the formation of a lead frame in a conductive
layer (1), wherein the lead frame has first contacts (2) on a first surface and can be
connected to the semiconductor chip on a second surface opposite the first surface, and

15 the formation of a electrically insulating casing layer (11) on the second surface of the
smart card body, wherein the casing layer (11) has a recess (12) for incorporating the
semiconductor chip.

Fig3
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