- 1 METHOD FOR MAKING | C CARD BACKGROUND OF THE I NVENTION 1. Field of the
| nventi on The present invention relates to a nethod for making an |C card.
More specifically, the invention relates to a nmethod for making an I C card
functioning as both a contact IC card and a non-contact |1C card. A contact-
|C card receives electric power and signals via an electric contact, and
a non-contact | C card receives electric power and signals by

el ectromagnetic coupling without formng an electric contact. 2.
Description of the Related Art An I C-card including an IC chip has a large
menory capacity and high security conhpared to a known nmagnetic stripe
card and is widely used in the financial and transportation industries. In

general, two types of IC QQEﬁﬁOBr?OKnﬂAQINé pencag@ntact 1C card and a
contact I C card. The forner In the transportation industry as

a comuter pass, and the Iatter may be used in the finance industry as a
credit card conplying with expected nonetary val ue standards. Such |IC

cards hapgcrRcRkienendrspeei thgaiirany according to their - i ntended purposes.
Under such circunstances, an |IC card known as a dua
1. Field of the Invention

The present invention relates to a method for making an
IC card. More specifically, the invention relates to a
method for making an IC card functioning as both a contact
IC card and a non—~Contact IC card. A contact IC card
receives electric power and signals via an electric contact,
and a non-contact IC card receives electric power and
signals by electromagnetic coupling without forming an
electric contact. |
2. Description of the Related Art

An IC card including an IC chip has a large memory
capacity and high security compared to a known magnetic
stripe card and is widely used in the financial and
transportation industries.

In general, two types of IC cards are known: a non-
contact IC card and a contact IC card. The former may be
used in the transportation industry as a commuter pass; and
the latter may be used in the finance industry as a credit
card complying with expected monetary value standards. Such
IC cards have different specifications according to their
intended purposes.

Under such circumstances, an IC card known as a dual



"2 interface card has drawn attention. A dual interface card is an IC card
functioning as both a contact IC card and a non-contact |IC card. Wen the
-1 C card functions as a contact IC card, it can be used, for exanple, as a
credit card. Wien the I C card functions as a non-contact I1C card, it can
be used, for exanple, as a conmuter pass. Thus, one dual interface card
may conveniently be used for two different purposes. The dual interface
card includes two different types: a conbination card that operates with
one IC chip and a hybrid card that opgrates with two or nore I C chi ps.
Because of problens related to nounting the I1C chip onto a card, the

conmbi nation card that can be operated with one IC chip has attracted
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tape automated bonding (TAB) chi : connection Wt n
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|C card, buried in a card substrate. The conbination card al'so has antenna

| eads fryn-canfvaait iT@ d4eaf UnghéAnEnasTe BYPACeNhatlohE ¢ar % Mor eover,
the card substrate has patterned |leads for connecting the IC chip with the

ext er nalcciteniy ate «td, ane cdhepanteana ksadsxaMphBOWA scambipation card
can be produced according to a '
card. When the IC card functions as a non-contact IC card,
it can be used, for example, as a commuter pass. Thus, one
dual interface card may convenlently be used for two
different purposes.

The dual interface card includes two different types: a
combination card that operates with one IC chip and a hybrid
card that operates with two or more IC chips. ' Because of

" problems related to mounting fhe IC chip onto a card, the
combination card that can be operated with one IC chip has
attracted attention.

Such a combination card has an external electrode chip
(or a tape automated bonding (TAB) chip), which is for
connection with an external read/write apparatus for
controlling the functions as a contact IC qard, buried in a
card substrate. The combination card also has antenna leads
for controlling the functions as a non-contact IC card.
Moreover, the card substrate has patterned leads for

- connecting the IC chip with the external electrode chip and
the antenna leads.

A known combination card can be produced according to a

method in Japanese Unexamined Patent Application Publication




met hod i n Japanese Unexam ned Patent Application Publication 3 No.
2001-155128. In this nmethod for making an IC card, first, an antenna sheet
wi th antenna | eads for non-contact comunication is interposed between
card substrates, and the entire card is |amnated. Then, a hole for
mounting a TAB chip is formed on one of the card substrates by spot
facing. By forming the hole, the patterned | eads for connecting the TAB
chip are exposed. Subsequently, the TAB chip is buried in the hole to

el ectrically connect the TAB chip and 3he patterned |eads. SUMVARY OF THE
| NVENTI ON When the I1C card is |am nated (heat-seal ed), the thickness of
the card substrate changes. Accordingly, the distance fromthe outer

surfaceyon thgd e syl fage Ofsd Nor 5BA! (LACREERLd.BUBS égtﬁ L€ from

the outer surface of the card to thé surface o
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the card m ght not be exposed sufficiently or, contrari

| eads Mic@himue oy @Ret O fnt CANSEDG ﬁé‘{%éﬁﬁ. &QFF;QQF%‘E%EF%? CARNEGLI on

with the TAB chip. Furthernore, it is technica reult’to evenPy spot
face thensurnfeace: af ié“ﬂéﬁﬁﬂb@@@§tr@ﬁ@n}OabHélet?SrTﬁguﬁ?EPgiﬁﬁggBoas a

result, portions of the card substrate remain because o f spot
faci ng. chipsueh foesse, ol ehdaffl the card substrates by spot facing.
| By forming the hole, the patterned leads for connecting the

TAB chip are exposed. Subsequently, the TAB chip is buried

in the hole to electrically connect the TAB chip and the

patterned leads.

SUMMARY OF THE INVENTION

When the IC card is laminatea (heat-sealed), the
thickness of the card substrate changes. Accordingly, the
distance from the outer surface to the inner surface of the
spot faced card substrate, i.e., from the outer surface of
the card to the surface of the wiring patterns, varies. Aas
a result, when the card is spot faced, the patterned leads
on the card might not be exposed sufficiently or, contrarily,
the patterned leads might be scraped off, causing failure in
the electric connection with the TAB chip.

Furthermore, it is technically difficult to evenly spot
face the surface of the card substrate to bury the TAR chip,
and, as a result, portions of the card substrate remain
because of failure of spot facing. In such a case, the bond

between the TAB'chip and the card substrate becomes weak.



bet ween the TAB chip and the card substrate becones weak. - 4 Exanple
enbodi nents may provide a nethod for making an IC card having a highly
reliable electric and nechani cal connection for an external electrode chip
(TAB chip) for contact communication. In exanple enbodi nents, an IC card
conprises a card body having an antenna substrate with antenna | eads for
non- contract comruni cation, an external electrode chip buried in the card
body so that the external electrode chip for contact comrunication is
exposed on the surface of the card body,—-and an IC chip electrically
connected to the antenna substrate and the external electrode chip via
patterned connection | eads on the antenna substrate. According to a first

aspect of theErREABEAL ehYE@IMdAR mal/hBFEvige NI MM GRE ForBhiRthd Oin Making an
| C card conprising the steps of: form ng antenna | eads and connecti on

| eads on @9 daréndaashbstlutzeiablagederirse aidiaeshanserbnd side;
mounti ng @hldet¢BhPeOP 4 eegee&ﬁglséﬂgc&fo&eh%h%gt SRR ysthat e such that

the ICchipis electrically connected to the antenna substrate via the
ant enna |exdsicandorhentoririant.i on | eads; nounting an external el ectrode
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to the amwemmaasubsteate wilsstduwrecotinachhoanhgatdsidafdrdnspesi ng a
contract communication, an external electrode chip buried in
the card bedy so that the external eiectrode chip for contact
communication is exposed on the surface of the card body, and
an IC chip electrically connected to the antenna substrate and
the external electrode chip via patterned connection leads on
the antenna substrate.

According to a first aspect of the present invention,
there is provided a method for making an IC card comprising
the steps of: forming antenna leads and connection leads on an
antenna substrate having a first side and second side;
mounting an IC chip on the first side of the antenna
substrate such that the IC chip is electrically connected to
the antenna substrate via the antenna leads and the connection
leads; mounting an external electrode chip having an external
electrode on the first side of the ahtenna substrate such
that the external electrode chip is electrically connected to
the antenna subsfrate via the connection leads; and.disposing a
sheath having'a hole on the antenna substrate, whereby the
external electrode chip is disposed in the hole and the
external electrode is exposed at the surface of the sheath.

In example embodiments, a hole is formed in the sheath

for mounting an external electrode chip. Then, the



sheath having a hole on the antenna substrate, whereby the external
el ectrode chip is disposed in the hole and the external electrode is
exposed at the surface of the sheath. In exanple enbodinents, a hole is
formed in the sheath for nmounting an external electrode chip. Then, the -
5 external electrode chip is nmounted on the antenna substrate before or
after the sheath is disposed on the antenna substrate. In this way, the
external electrode chip can be nmounted on the antenna substrate w thout
spot facing a hole for the external -ebectrode chip on the sheath attached
to the antenna substrate. Thus, the reliability of the electrical and
mechani cal connections between the external electrode chip and the antenna
substr at exgzarnbé ehpcovetk cHie dsdecunted hen sirep aateahs aehidig-adthe sheath
havi ng t hol e _for nnwg%in tQﬁ external el ectrode chip on the antenna

g

he
subst rat @404t RE &R o PhEl ERPRFPA" decBPE8BRRhip on the

ant enna substrate. are i nterchangeabl e i n exanpl e enbodi nents. In other
words, the sheath may be di sposed on the antenna substrate after nounting
the external &Reéhiddea¥hitheos=tereahtiamacsiehshint @ambea Fevakedr ol

el ectr odecfféhiaat@aﬁabgubgpfgﬁee%%oueesaex;e@g@irybastﬁoqteeﬁwreﬂgh the hole

after disposin% the sheath on the antenna substrate. The external
el ect r odeexdteirps Lnayehbvedpratipuononhe sheath attached to the antenna

‘substrate. Thus, the reliability of the electrical and
mechanical connections between the external electrode chip and
the: antenna substrate can be improved.

The order of the step of attaching the sheath having the
hole for mounting the external electrode chip on the antenna
substrate and the step of mounting the external electrode chip
on the antenna substrate are interchangeable in example
embodiments. In other words, the sheath may be disposed on the

~antenna substrate after mounting the external electrode chip on
the antenna substrate or the external electrode chip may be
mounted on the antenna substrate through the hole after
disposing the sheath on the antenna substrate.

The external electrode chips may have protrusion
terminals electrically connected to the patterned connection
leads on the surface opposite to the surface having the

external electrode.



termnals electrically connected to the patterned connection |eads on the
surface opposite to the surface having the external electrode. - 5a By
contacting the projection termnals with the patterned connection |eads,
the reliability and usability of the electrical connection inproves.
According to a second aspect of the present invention, there is provided
an | C card conprising: an antenna substrate having patterned antenna | eads
and connection | eads for non-contact comunication, the antenna substrate
having first and second surfaces; a-f$ast sheath | ayer disposed above the
first surface of the antenna substrate, the first sheath |l ayer having a
hol e; an external electrode chip nounted in the hole on the first surface
of the ant ennaBsulisiteaténgt tiee epdceienali onekteehimdies chith hawi pgtedrmed er nal

el ectrode_exposed at the surface of .the first sheath |layer; and an IC chip
eIectricaf??g%aﬁﬁgﬁﬁgagﬁo ?Wﬁe%é%%ﬁ%%&l§ﬁb§??afiﬁ Whet ERternal el ectrode
via the cemaectic lkeafdsctidie ikforelep. nounted on the first surface of the

antenna substrate. - 6 As described above, in exanple enbodiments, an IC
card havi ng HGHAAINE iteoPe SEreatlr rEPaAE AEcHAR| REE SN HeEIa i f.  t he

ext efgag ehest r odep Ch RiddTAR €R1 Plrd MorfNARE: SOURMMGALRR gan be

provi de 'having patterned antenna leads and connection leads for non-contact
communication, the antenna substrate having first and second
surfaces; a first sheath layer disposed above the first
surface of the antenna substrate, the first sheath layer
having a hole; an external electrode chip mounted in the hole
on the first surface of the antenna substrate, the external
electrode chip having an external electrode exposed at the
surface of the first sheath layer; and an IC chip
electrically connected to the antenna substrate and the

- external electrode via the connection leads, the IC chip

mounted. on the first surface of the antenna substrate.



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a front view of an IC card
according to an enbodi nent of the present invention; Fig. 2 is a front
view of an external electrode chip according to an enbodi nent of the
present invention; Fig. 3 is cross-sectional view taken along line I1I-111
in Fig. 2 of an external electrode chip according to an enbodi nent of the
present invention; Fig. 4 is a process drawing of a nethod for making an IC
card according to an enbodi nent of the present invention; Figs. 5Ato 5C

are cross-sectional views taken along-léihe V-V in Fig. 1 illustrating a
met hod for making an I1C card according to an enbodi ment of the present
i nvention; Figs. 6E and 6F are cross-sectional views taken along line V-V

~in Fig. 1 illastaaténdpan mebhed {8ref@ikiing anolEmeatd, agcordidagdt o an
enmbodi rent of the present invention, and Fig. 7 is an equivalent circuit
di agr am of2%Rd Gigatd rattR R Ml rds arBoarAEmiwGil eengeesent 9hventi on.

- 7 - DESOR! RIQM,GE THE:PREFERIED EMBEDLNENTS: A ehadicrent of the present

invention is described below by referring drawngs. Fig. 1 is a front
vi ew of afPmnmndgRdiaecernibhyy provadedenbodi nent of the present invention.
Fig. 2 is a front view of an external electrode chip according to an
enbodi nent of '

BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a front view of an IC card according to an
~embodiment of the present invention;

Fig. 2 is a front view of an external electrode chip
according to an embodiment of the present invention;

Fig. 3 is cross-sectional view taken along line III-III in
Fig. 2 of an external electrode chip according to an
embodiment of the present invention:

Fig., 4 is a process drawing of a method for making an IC
card according to an embodiment of the present invention;

Figs. 5A to 5C are cross-sectional views taken along
line V-V in Fig. 1 illustrating a method for making an IC
card according to an embodiment of the present invention;

Figs. 6E and 6F are cross-sectional views taken along
line V-V in Fig. 1 illustrating a method for making an IC card
according to an embodiment of the present invention; and

Fig. 7 is an equivalent circuit diagram of an IC card

' according to an embodiment of the present invention.



the present invention. Fig. 3 is cross-sectional viewtaken along line
I11-111 in Fig. 2 of an external electrode chip according to an embodi nment
~of the present invention. Fig. 4 is a process drawing of a nethod for
nmaking an I C card according to an enbodi ment of the present invention.
Figs. 5Ato 5C and Figs. 6E and 6F are cross-sectional vi ews taken al ong
line V-V in Fig. 1 illustrating a method for making an |C card according
to an embodi nent of the present invention. Fig. 7 is an equivalent circuit
di agram of an | C card according to an &mbodi ment of the present invention.
The structure of an IC card 1 according to this embodinment is described by
referring to Figs. 1, 2, 6F and 7. The IC card 1 according to this

enbodi ment is a conbination card, as described above, functioning as both
a contact IC card and a non-contact | C card and being operated by one IC

chip_packmgmisrIén chowini PrEPERRRY KAbERIysgiceyi t diagramin Fig. 7, for

contact communi cation, an external ectrode ¢chip 16 in contact with an

external - 8Pﬁﬁ%@@MﬂiﬁhﬁHﬂ5¥fﬁﬂ@ f@s@ﬂﬂti?kéh?%gﬁhfscaggéﬁabed

conmuni cation is electrically connected to age 14 via
patterneseonnegtrofeteafls 44. dkhwingsot her hand, for non- cont act

communi cation, antenna |leads 12 are "electrically connected to the IC chip
package 14 ViRiga Ipald ef nboonnesion seats dSral ActBiaingyrothy | C card 1
embodiment of the present invention. Fig. 2 is a front view
of an external electrode chip according to an embodiment of
the present invention. Fig. 3 is cross—sectional view taken
along line III-III in Fig. 2 of an external electrode chip
according to an embodiment of the present invention. Fig. 4
is a process drawing of a method for making an IC card
accordiﬂg to an embodiment of the present invéntion. Figs.
- 5A to 5C and Figs. 6E and 6F are cross-sectional views taken
along line V-V in Fig. 1 illustrating a method for making an
IC card according to an embodiment of the present invention.
Fig. 7 is an equivalent circuit diagram of an IC card
‘according to an embodiment of the present invention.
The structure of an IC card 1 according to this

embodiment is described by referring to Figs. 1, 2, 6F and 7.

' The IC card 1 according to this embodiment is a
combination card, as described above, functioning as both a
contact IC card and a non-contact IC card and being operated
by one IC chip package 14. As shown in the equivalent
circuit diagram in Fig. 7, for contact communication, an

external electrode chip 16 in contact with an external



functions as both a contact and non-contact |1 C card by using one IC chip
package 14. As shown in Fig. 6F, a card body 11 is conposed of an electric
~insulation antenna substrate 111, patternable conductive layers 112 and
113, adhesive sheets 19a and 19b, and sheaths 18a and 18b. The antenna
substrate 111 is interposed between the patternable conductive |ayers 112
and 113, the adhesive sheet 19a is interposed between the patternable
conductive layer 112 and the sheath 18a, and the adhesive sheet 19b is

i nterposed between the patternable vcoBductive |ayer 113 and the sheath
18b. The antenna substrate 111 is conposed of a mechanically strong
material with high heat resistance such as polyinide The ant enna

substraIﬁeddﬂwrh@@ey§$arggﬁsak§9 BenceBRIsed he ngric esters such as
gl ass epoxy, polyethylene terephthal ate, or “po yethy ene napht hal ate. The

patternahhﬁnuﬁiwﬁhméhvﬁs|éygéﬁriéali?dc%%%e%%%dp%%p9§ﬁgZﬂg dﬂ% er,
al um num an alloy including copper, or an alloy including al'um num The

adhesi vepadiests 1davindpdObednedcenpasedioh acldssheet @fn hofdrelit, or
pol yet hyl ene terephthal ate glycol. The sheaths 18a and 18b are conposed of

a conposhdred sheet wén-pohybotybeneuhecaphbhal ahecand pelawearbonate. The
antenna | eads 12, a part of a capacitor 13, and the patterned connection
| eads 15lenkniicalkhy ctedneotédetdrohe IC chip package 14 via a

patterned connection leads 15. 1In this way, the IC card 1

functions as both a contact and non-contact IC card by using

one IC chip package 14.

As shown in Fig. 6F, a cafd body 11 is composed of an
electric ihsulation antenna substrate 111, patternable
conductive layers 112 and 113, adhesive sheets 193 and 1%b,
and sheaths-IBa and 18b. The antenna substrate ill is
interposed between the patternable conductive layers 112 and
113, the adhesive sheet 19a is interposed between the
patternable conductive layer 112 and the sheath 18a, and the
adhesive sheet 19b is interposed between the patternable
conductive layer 113 and the sheath 18b.

The antenna substrate 111 is coﬁposed of a mechanically
strong material with high heat resistance such as polyimide.
The antenna substrate 111, however, may also be composed of
polymeric esters such as glass epoxy, polyethylene
terephthalate, or polyethylene naphthalate. The patternable
conductive layers 112 and 113 are composed of copper,
aluminum, an alloy including copper, or an alloy including

aluminum. The adhesive sheets 19%a and 19 are compesed of a



view of the ICcard 1 illustrated in Fig. 1 and the equivalent circuit
diagramillustrated in Fig. 7 are etched on the above-nentioned _
patternabl e conductive layer 112. The rest of the capacitor 13 is formed on
the patternable conductive layer 113 on the other side of the antenna
substrate 111. In the front viewillustrated in Fig. 1, the capacitor 13
formed on the patternable conductive layer 112 is indicated with a solid
line, and the capacitor 13 formed on the patternable conductive |ayer 113
is indicated with a dotted line. The Zapacitor 13 of this enbodinent is a
film capacitor including the electric insulation antenna substrate 111 as
a dielectric layer. The capacitor 13 is structured by di sposing an

I d th the
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el ect 1| Galela HoRe LAt { oas Nere RakhSE 864 sengeEBmBBﬁ&@édéhégtgg%l17 on the

antenna substrate 111 by nounting a flip chip as"s In Fig.

6F, the paatybalt y1Ghi i dphtmiatecahy bOe,EetebaRee. numeral 141. The IC
chip pagfgégﬁagiln thlsegabodlnent IS -ﬁ 0y conposed of the IC chip 141

seal ed toget frae wntleraanalalds plgt e HIwidh 2 § @gﬁééf@ofe§3n dAd. tAs shown

in Fig. 1. The netal plate 143 protects the I C chip 141 from exter nal

forces pad tiexrneaaseteof i of Ore¥@nps eand Ttiragpactslaifl €88 front
view of thé IC card 1 illustrated in Fig. 1 and the
equivalent circuit diagram illustrated in Fig. 7 are etched
on the above-mentioned pattérnable conductive layer 112.
The rest of the capacitor 13 is formed on the patternable
conductive layer 113 on the other side of the antenna
substrate 111. 1In the frbnt view illustrated in Fig. 1, the
capacitor 13 férmed on the patternable conductive léyer 112
is indicated with a solid line, and the capacitor 13 formed
on the patternable conductive layer 113 is indicated with a
dotted line. The capacitor 13 of this embodiment is a film
capacitor including the electric insulation antenna
substrate 111 as a dielectric layer. The capacitor 13 is
structured by disposing an electrode on each patternable
conductive layér 112 and 113 with the antenna substrate 111
interposed therebetween.

The IC chip package 14 is electrically connected to the
patterned connection leads 15 and 17 on the antenna
substrate 11l by mounting a flip chip as shown in Fig. 1.

In Fig. 6F, the actual IC chip is indicated by the reference

numeral 141. The IC chip package 14 in this embodiment is



plate with a thickness of 20 to 200 jim (preferably 30 to 150 m. When the
t hi ckness of the netal plate 143 is 30 mor |less, the strength decreases
and the IC chip 141 is danaged due to bendi ng. When the thickness of the
metal plate 143 is 150 gmor nore, the antenna substrate 111 cannot be

di sposed in the mddle of the wwdth of the card and, thus, the card warps,
causing a reduction in yield. In the enbodinent illustrated in the
drawing, the netal plate 143 is disposed only on one side of the IC card
1. The same netal plate, however, mayl®be-di sposed on the other side

(lower side in the drawing) of the IC chip 141. In this way, the IC chip
141 is interposed between two netal plates 143 and the nechanical strength

i s inproyspobelabkstRE i@ecﬁiﬁeﬁ%igﬁglaggdr Qgﬁe Rich: :!n(.SLtl r% erﬁ;:%éa%t rated in

Figs. 2 and 3. As shown in Figs. e externa rode chip 16
is burieghapet De3sheahhal8aal vhihrariadhesi ve sSanhat &?fitﬁfﬁ}all el egfd odes

163 are exposed on one of the Surfaces of the IC car e ‘ext ernal

el ect r odge €l pp16tphysBcpkbyc60Bt 88kS IANEHGYMUNI ¢algs MitdlnhAn exter nal
read/ wite apparatus. The external electrode chip 16, as shown in Fig. 3,

i s conpofedcet andi Dsutakpoged 3%, Fobskiake1E61 CeMRe$Ad Ofst {1011 &Xanpl e,
gl ass epoxy having at |east one surface coated with a gold conductive film
functiorplataswite exteiokhesbeofr @desol6d0 The (pxbeerably 30 to 150
| pm} . When the thickness of the metal plate 143 is 30 pm or

less, the strength decreases and the IC chip 141 is damaged

due to bending. When the thickness of the metal plate 143

is 150 um or more, the antenna substrate 111 cannot be

disposed in the middle of the width of the card and, thus,

the card warps, causing a reduction in yield. In the |

embodiment illustiated in the drawing, the metal plate-143

is disposed only on one side of the IC card 1. The same

metal plate, however, may be disposed on the other side

(lower side in the drawing) of the IC chip 141. In this way,

the IC chip 141 is interposed between two metal plates 143

and the mechanical strength is improved.

Details of the external électrode chip 16 are
illustrated in Figs. 2 and 3. As shown in Figs. 1 and 6F,
the eiternal electrode chip 16 is buried in the sheath 1Sa
with an adhesive so that external electrodes 163 are exposed
on one of the surfaces of the IC card 1. The external
electrode chip 16 physically contacts and communicates with
an external read/write apparatus. The external electrode

chip 16, as shown in Fig. 3, is composed of an insulating



el ectrodes 163 are electrically connected with conductive |ayers 164

di sposed on the other side of the insulating substrate 161 via through

hol es 162. Bunps (protruding termnals) 165 fornmed on the conductive

| ayers 164 are connected to the patterned connection |eads 17 (cf. Fig. 1)

on the antenna substrate 111 of the ICcard 1 to electrically connect the

external electrode chip 16 to the |C chip package 14. The bunps 165 may be

nmetal stud bunps, ball bunps, or electroless/electrolytic plating bunps.

The met hod for making an I C card accorlding to the above-nentioned

enbodi ment is described by referring to Figs. 4 to 6. In step 1 depicted

in Figs. 4 and 5A, the antenna substrate 111 conposed of a polyi mde sheet

is inter t n ducgt i p | ayer and .113 conposed
PosSo-a Pt YEL c&ﬂ%ogga HEL! ¥E @%%ﬁ%?gﬁ ?ﬁﬁ%é%géﬁfyiq?ﬁﬁ%%_ 4 and

of copper toil to forma base matérial. ep
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the base material are etched to formanten ads , a part of the
capaci t ofurdd; i o}y P2 t EhRECdxEBPARE! 9B kERAR 518 680D Iy 35, In Fig.
SB. The other part of the capacitor 13 is forned on the conductive pattern

L:yer_lkﬂé&tﬁ$ﬁé@tb@3 §rdeebcthechase po%ﬁec%@ﬁ?ﬁf%h égﬂadgg#véﬁ the
pacitor 13 on the conductive pattern layer 113 is electrically connected
to the pedyersietb4 disposed on the other side of the insulating

substrate 161 via through holes 162. Bumps (protruding

terminals) 165 formed on the conductive layers 164 are

connected to the patterned connection leads 17 (cf. Fig. 1)

'on the antenna substrate 111 of the IC card 1 to

electrically connect the external electrode chip 16 to the

IC chip package 14. The bumps 165 may be metal stud bumps,

ball bumps, or electfoless/electrolytic plating bumps. |

The method for making an IC card according to the
above-mentioned embodiment is described by referring to Figs.
4 to 6.

In step 1 depicted in Figs. 4 and 5A, the antenna
substrate 111 composed of a polyimide sheet i1s interposed
between the conductive pattern layers 112 and 113 composed
of copper foil to form a base material. 1In step 2 depicted
in Figs. 4 and 5B, predetermined areas of the conductive
pattern layer 112 on one side of the base material are
etched to form antenna leads 12, a part of the capacitor 13,
and patterned connection leads 15 and 17, as shown in Fig.
5B. The other part of the capacitor 13 is formed on the

conductive pattern layver 113 on the other side of the base



connection | eads 15 via through holes. In step 3 depicted in Fig. 5C the
|C chip 141 for the antenna substrate 111 is nounted by flip chip bondi ng.
After nounting the IC chip 141, the sealing resin 142 such as heat-curable
epoxy adhesive is applied over the I1C chip 141. The netal plate 143 such
as a stainless plate is disposed on the IC chip. 141, and, then, the
sealing resin 142 is dried for a predetermned tine at a predeterm ned
tenperature. To suppress the heat contraction of the sealing resin 142
when it cures, it is preferable to addZa- bul king agent conposed of
nonconductors such as alum numand titaniumoxide to the sealing resin
142. In step 4 depicted in Fig. 5D, the external electrode <chip 16 is

bonded qihiaePredet efmé negrposet 08 BEpLRAS +RalberRed reoNeCt ] ads 17 on
t he antenna substrate 2§1F When bond?ng tﬁe extgrngl%élecgﬁg e‘t ip 16,

both t hepated et riLpér CODPELE | ODeaRdi BRYSIC3bnRRRYIRY B Hhd §a il fidd ent .
Suf ficient physical bonding can be achieved by wusing an adhesive 20 to

bond t ha@iid@ctonf1éhes exsevnal thebaghr adeeghi p 16 having the conductive
| ayers 164 to the antenna substrate 111. By using this bonding nethod, the

external el edty ederc!d pickfi ansd the By ense, suhst rat enlpliaan robe thended
t oget her by using an ani sotropic conductive film- 13 (ACF). The film
however ,anteeme sumstestéolhl specmbunteydpby flip chip bonding.
After mounting the IC chip 141, the sealing resin 142 such
as heat-curable epoxy adhesive is applied over the IC chip
141. The metal plate 143 such as a stainless plate is
disposed on the IC qhip.141, and, then, the sealing resin
142 i1s dried for a predetermined time at a predetermined
temperature. To suppress the heat contraction of the
sealing resin 142 when it cures, it is preferable to add a
bulking agent composed of nonconductors such as aluminum and
titanium oxide to the sealing resin 142.

In step 4 depicted in Fig. 5D, the external electrode
chip 16 is bonded on é predetermined position of the
patterned connection leads 17 on the antenna substrate 111;

When bonding the external electrode chip 16, both the
electrical connection and physical bonding must be
sufficient. Sufficient physical bonding can be achieved by
using an adhesive 20 to bond the surface of the external
electrode chip 16 having the conductive layers 164 to the
antenna substrate 111. By using this bonding method, the
external electrode chip 16 and the antenna substrate 111 can

be bonded together by using an anisotropic conductive film



and/or material, providing that it is capable of bonding the external

el ectrode chip 16 and the antenna substrate 111. To achieve an el ectri cal

- connection, the external electrode chip 16 is disposed on the antenna
substrate 111 so that the bunps 165 fornmed on the conductive |ayers 164
are buried in predeterm ned positions on the patterned connection |eads 17
of the antenna substrate 111 when the external electrode chip 16 and the
antenna substrate 111 are bonded. In this way, an electrical connection is
achi eved. However, the nethod for acBiBewving an electrical connection is
not limted to this nethod using the bunps 165, providing that the
external electrode chip 16 and the antenna substrate ill are electrically

connect edcren ihd ofs IPUMbRGVE e LE 6BLP paskage Lt sandstag A coker

nmounting the external el’ectt ode chip 16 do not necessar have
carried e/ d rEBGUENCE, ﬂ@n@ﬁsr @ﬁéteifé%goesp%'le ¢ g%}lldﬁglggg%t ed

first or at the same time as the |C chi p package 14. Thi use the

| C  chi pxprgkage dieantbddeciexd el pahngl gL r 9HLRRP shBs2k@teMyAt ed in
different positions on the antenna substrate 111 and do not interfere with

each other. Aot echiewet iatg Sl 4l qackageod4 and theeexher nal

el ectrode chip 16, the capacitor 13 fornmed on the conductive pattern

| ayers El2cmbdel Thip t16 meddidpeseapasi the dBtkdna 3bbstrate 111
so that the bumps 165 formed on the conductive layers 164
are buried in predetermined positions on the patterned
connection leads 17 of the antenna substrate 111 when the
external electrode chip 16 and the antenna substrate 111 are
bonded. 1In this way, an electrical connection is achieved.
However, the method for achieving an electrical connection
is not limited to this metﬂod using the bumps 165, providing
that the external electrode chip 16 and the antenna
substrate 111 are electricallleOnnected.

3tep 3 for mounting the IC chip package 14 and step 4
for mounting the external eiectrode chip 16 do not
necessarily have to be carried out in sequence. The
external electrode chip 16 may be mounted first or at the
same time as the IC chip package 14. This is because the IC
chip package 14 and the external electrode chip 16 are
mounted in different positions on the antenna substrate 111
and do not interfere with each other.
After mounting the IC chip package 14 and the external

electrode chip 16, the capacitor 13 formed on the conductive

pattern layers 112 and 113 is trimmed. The capacitor 13 is



trimmed for setting the resonance frequency of the non- contact

communi cation for the finished ICcard 1 to 13.56 Miz. The trimmng is
preferably performed with the I1C chip package 14 and the external

el ectrode chip 16 nounted. This is because the |IC chip package 14 has a
parasitic capacitance that causes the capacitance to change and
resultantly causes the resonance frequency to change. At about the sane
time, in step 5 depicted in Fig. 6E a hole 181 is forned on the sheath 18a
conposed of an unstretched pol yet hyl éde ~t er epht hal at e sheet for nounting
the external electrode chip 16. The hole 181 is shaped as the sane as the
outer dianeter of the external electrode chip 16. The other sheath |8b

does no e .fhe fLn , urf of _the antenna
sﬁgstraﬁéh%ﬁ%§3§§?t?%§?%§§hF%ép§%i§%§8i§ gggq%%§c§kfgsﬁgﬁ tﬂé)lnéc:trode chip
16 pre j ; : adhes] h : I i.shosed. t ot her
sur?achggﬁﬁﬁg:Z%?QW%%léﬁgé?ga?gfvggﬁ,E?hééggﬁeg?vgbgﬁéZt%fQE%'gﬁgisposed.

On the adhesi Vhe Shephmi 492 8ngdr EQrgriﬁgg ?Q%%Qie@%li%@ld 18P 1@r epgred in

step 5 are attached, respectively. he entire layere structure is

heat - segddkde PTEPAGE BnEakGrethal Se1BEeEBHADLSA 110 160MROR BACH 1§f1gat h 18a
and 18b and each adhesive sheet 19a and 19b with the sane materials having

the same 4 hedenass. thé tbechpcpadrhgel vdenadi &f greatsitaaterials with
different thicknesses in the wdth direction,
capacitance that causes the capacitance to change and
resultantly causes the resonance frequency to change.

At about the same time, in step 5 depicted in Fig. 6E a

~ hole 181 is formed on the sheath 18a composed of an
unstretched polyethylene terephthalate sheet for mounting
the external electrode phip 16. The hole 181 is shaped as
the same as the outer diametef of the external electrode
chip 16. The other sheath 18b does not have a hole.

In the final step 6, on the surface of the antenna
substrate 111 with the IC chip package 14 and the external
electrode chip 16 prepared in step 4, the adhesive sheet 19%9a
is disposed. On the other surface of the antenna substrate
111, the adhesive sheet 1% is disposed. On the adhesive
sheets 19a and 18b, the sheaths 18a and 18b prepared in step
5 are attached, respectively. Then the entire layered
structure is heat-sealed to prepare a card. It is
preferable to compose each sheath 18a and 18b and each
adhesive sheet 1%a and 19%b with the same materials having
the same thickness. If the IC card includes different

materials with different thicknesses in the width direction,



- 15 - the 1C card mght warp. According to the nethod for making an I C
card of this enbodinent, the external electrode chip 16 is nounted on the
exposed patterned connection | eads 17. Therefore, insufficient or excess
scraping of the sheath due to spot facing, as described in the known

met hod in patent docunment 1, does not occur. Consequently, not only the
el ectrical connection between the external electrode chip 16 and the
patterned connection |leads 17 (and by extent, the antenna substrate 111)
beconmes highly reliable, but also thel3rechani cal bondi ng between the two

‘becones highly reliable. The enbodi ment descri bed above is provided for

easi er understanding of the present invention and is not provided to
place ampd it t@L1Qngight therpnvention. Therefore, each el ement disclosed
in the above-nmenti oned” enbodi'nent includes all design changes and

equi val ents gz ddi 4R WY Gale SRRSO sotNBaRERERE 't@vsgiaoeﬁi gﬁfitgexaﬁp' e,

in the above-nenti oned enbodi nent, the external el ectrode c was

nmount ed @ibddEméit fNtRe SkbSERAL ee1ddtirBast eRif ard ikhgosheaidh ok8aavi ng
the hole 181 forned in step 5 was bonded to the antenna substrate 111 in

step 6. e sd@psadténfled, choneyeionaleaddt erchangeablrerelbre specifically,
the sheath 18a having the hole 181 fornmed in step 5 nay be bonded to the
ant enna isishsft f At Bedd lor excess scraping of the sheath due to spot
| facing, as described in the known method in patent document
1, does not occur. Consequently, not only the electrical
connection between the external electrode chip 16 and the
patterned connection leads 17 (and by extent, the antenna
substrate 111) becomes highly reliable, but also the
mechanical bonding between the two becomes highly reliable.

The embodiment described abb%e is provided for easier
understanding of the present invention and is not provided
to place any limitations on the invention. Therefore, each
element disclosed in the above-mentioned embodiment includes
all design changes and equivalents in the technical scope of
the present invention.

For example, in the above-mentioned embodiment, the
external electrode chip 16 was mounted on the antenna
substrate 111 in step 4 and the sheath 18a having the hole
181 formed in step 5 was bonded to the antenna substrate 111
in step 6. The steps 4 and 6, however, are interchangeable.

More specifically, the sheath 18a having the hole 181
formed in step 5 may be bonded to the antenna substrate 111

as in step 6, and, then, the external electrode chip 16 may



as in step 6, and, then, the external electrode chip 16 may - 16 be
mounted in the hole 181 forned on the sheath 18a as in step 4. Even in
such a case, when the external electrode chip 16 is nounted, the patterned
connection |eads 17 are exposed through the hole 181 w thout any foreign
materials or w thout being excessively scraped off. Consequently, the

el ectrical connection and the nechani cal bondi ng between the external

el ectrode chip 16 and the patterned connection |eads 17 (and by extent,

t he antenna substrate 111) becone exthr@erely reliable. [Exanples] The
present invention is described in detail by referring to exanples. Exanple
1 On both surfaces of a polyimde antenna substrate 111, antenna |eads 12

and a capachigh:dd YR EnlOKBRO bi1Ckebing A R.CQRREI ! dyer 5 A0 | C chip

141 was nount on a predeternined position on the antenna substtate 111.

Then, the CﬁghiEvéﬁliﬂa§uéﬁa£ega§EEhwﬂeﬁeﬁﬁg %%E%&55ﬂ325ﬁ5§g§adelﬂ ate 143

with a thickness of 50 gmby applying a sealing resin conposed of a

heat - cura@bl g, 1 6nes CRHRRNEA! @Hexi,sat%@%%hv%onﬁkég%%&&eflte'a>as ay exter nal
el ectrode chip 16 was bonded to a predeterm ned position on the antenna
substratexpdddd Thecagheshyenyas asni Lhikhelphang ireradhesing Jidmuith
or without being excessively scraped off. Conseguently, the
electrical connection and the mechanical bonding between the
Vexternal electrode chip 16 and the patterned connection
leads 17 (and by extent, the antenna substrate 111) become
extremely reliable.
[Examples]
The present invention is described‘in detail by
referring to examples. -
Example 1
On both surfaces of a polyimide antenna substrate ill,
antenna leads 12 and a capacitor 13 were formed by etching
of a copper layer. An IC chip 141 was mounted on a
predetermined position on the antenna substrate 111. Then,
the IC chip 141 was sealed with a metél (stainiess steel)
plate 143 with a thickness of 50 um by applying a sealing
resin 142 composed of a heat-curable, one-component epoxy
adhesive. Subsequently, an external electrode chip 16 was
- bonded to a predetermined position on the antenna substrate
111. The adhesive was a nitrile/phenolic adhesive film with
a thickness of 50 pum. To achieve electric connection, metal

bumps 165 formed on the inner surface of the external



a thickness of 50 m To achieve electric connection, nmetal bunps 165
formed on the inner surface of the external - 17 electrode chip 16 were
buried in the conductive portions of the patterned connection |eads 17 on
t he polyimde antenna substrate 111. Then, the capacitor 13 on the antenna
substrate 111 was trimed to a predeterm ned resonance frequency. An IC
card 1 was produced by heat-sealing both surfaces of the antenna substrate
111 with an unstretched polyethylene terephthal ate sheath 18a having a
groove as an escape for the I C chip package 14 and a hole 181 for

mounting the external electrode chip 16 and an unstretched polyethyl ene
terepht hal ate sheath 18b not having holes. Fifty I1C cards 1 were produced

to det erdidia A& Vgl ds1 6 b&?éf%hlgﬁrfgﬁgﬁfﬁygie{%t Xoﬁachqla%s. %?)%g%%sofofeach

external electrode chip 16. yi e on conducti vi Was “eval uat ed
by measwWHdGdthes Fosd StAeE Lo Nee XLl RaLy @h@cbbgg?mﬁﬁépa%ﬁeﬁg e yield

based on adhesi veness was eval uated by whether o the externa

el ectrodaiahimdd 11BS SERék At eef EQPRERELCrEakg \ﬁ’ﬁ%nahg%n G card was bent
in the vicinity of the external electrode chip 16. In addition, the

overal | siiitkade t1er lkasar gimasadebi aegrbretheni RarCeRkaganek the 1C cards
satisfying the tests for both conductivity and adhesi veness.
' frequency.

An IC card 1 was produced by heat—sealing both surfaces
of the antenna substrate 111 with an unstretched
pelyethylene terephthalate sheath 18a having a groove as an
escape for the IC chip package 14 and a hole 181 for
mounting the external electrode chip 16 and an unstretched
polyethylene terephthalate sheath 18b not having holes.

| Fifty IC cards 1 were produced to &etermine the yields
based on conductivity and adhesiveness of each external
electrode chip_16. The yield based on conductivity was
evaluated by measuring the resistance of the external
electrode chip 16. The yield based on adhesiveﬁess was
evaluated by whether or not the external electrode chip 16
was separated from the IC card when the IC card was bent in
the vicinity of the external electrode chip 16. In addition,
the overall yield of the IC card was defined by the
percentage of the IC cards satisfying the tests for both
conductivity and adhesiveness.
Example 2

On both surfaces of a polyimide antenna substrate 111,

antenna leads 12 and a capacitor 13 were formed by etching



Exanple 2 On both surfaces of a polyimde antenna substrate 111, antenna

| eads 12 and a capacitor 13 were forned by etching - 18 of a copper |ayer.
An 1 C chip 141 was nounted on a predetern ned position on the antenna
substrate 111. Then, the IC chip 141 was sealed with a netal (stainless
steel) plate 143 with a thickness of 50 pm by applying a sealing resin
142 conposed of a heat-curable, one-conponent epoxy adhesive on the IC
chip 141. Subsequently, the capacitor 13 on the antenna substrate 111 was
trimmed to a predeterm ned resonaneelBrequency. An IC card 1 was produced
by heat-sealing both surfaces of the antenna substrate 111 with an
unstretched polyethylene terephthal ate sheath 18a having a groove as an

escape f@r 4 Qeoﬂfglcflic?%,eqa_ckqge ﬂéhglggpa1?9l‘9%&81%0{18%9‘1”8&?% ng the external

el ectrode chip ™16 and "an unstretc pol yet hyl'ene téerep al ate sheath 18b

not haVk&%d¥¥é¥miﬂgﬁﬂbo§ﬂﬁi&%t@ﬁn@ﬁeeeﬁﬁeﬁﬁgesﬁq%gr%ﬁemqi%bon%%% on a

predeterm ned position on the antenna substrate roug the hél e 181

on the sheatit inp The adhesies dasyennhlnbt 1 Piengtheoadneshue)f il mwith
a thickness of 50 gm To achieve electric connection, netal bunps 165

formed enatdainnarisy faceiaieddecexser gl bl 86H1988ChI BedGiwgre buried
in the conductive portions of the patterned
resin 142 composed of a heat-curable, one-component epoxy
adhesive on the IC chip 141. Subsequently, the capacitor 13
on the antenna substrate 111 was trimmed to a predetermined
resonance frequency.

An IC card 1 was produced by heat-sealing both surfaces
of the antenna substrate ill with an unstretched
polyethylene terephthalate sheath 18a having a groove as an
escape for the IC chip package 14 and a hoie 181 for
mounting the external electrode chip 16 and an unstretched
polyethylene terephthalate sheath 18b not having holes.

Then, the external electrode chip 16 was bonded on a
predetermined position on the antenna substrate 111 through
the hole 181 on the sheath 18a. The adhesive was a
nitrile/phenolic adhesive film with a thickness of 50 um.

To achieve electric connection, metal bumps 165 formed on
the inner surface of the external electrode chip 16 were
buried in the conductive portions of the patterned

connection leads 17 on the polyimide antenna substrate 111.

An IC card 1 produced as described above was evaluated

as in Example 1.

Comparative Example 1




connection |l eads 17 on the polyi mde antenna substrate 111. An IC card 1
produced as descri bed above was evaluated as in Exanple 1. Conparative
Exanple 1 19 On both surfaces of a polyimde antenna substrate 111,
antenna | eads 12 and a capacitor 13 were formed by etching of a copper

| ayer. An 1 C chip 141 was nounted on a predeterm ned position on the
antenna substrate 111. Then, the IC chip 141 was sealed wth a netal
(stainless steel) plate 143 with a thickness of 50 m by applying a sealing
resin 142 conposed of a heat-curabl e, 18ne- conponent epoxy adhesive on the
| C chip 141. Then, the capacitor 13 on the antenna substrate 111 was
trimmed to a predeterm ned resonance frequency. An IC card 1 was produced

by heat - | i h fot e a 1wt n

instr ot ched Cnolyerngrane e anihdl e A b Rg i bk 0t as an
escape f I i acka S o ol yet
tereBhtﬁgﬁg%gﬁgﬁgggﬁiﬁgﬁ notgﬁaéégggﬁgﬁgsggﬁgég% gggpgge%é}ﬁgﬁégggbsition

of the gpai eckfmamyapot Ajced ¥hip 1 TBGhLng LALAIPLGdS! er m ned depth,
and the external electrode chip 16 was buried 1n this spot faced opening

Wi th an padfsdeseninthe pliesive ¥@stRe Shishhs/ BHBECRE2dAgSI Varkll mwith a
t hi ckness of 50 m

the IC chip 141 was sealed with a metal (stainless steel)

plate 143 with a thickness of 50 pm by applying a sealing

resin 142 composed of a heat-curable, one-component epoxy

adhesive on the IC chip 141. Then, the capacitor 13 on the

antenna substrate 111 was trimmed to a predetermined

resonance frequency.

An IC card 1 was produced by heat-sealing both surfaces
of the'aﬁtenna substrate 111 with anAunStretcﬁed
polyethylene terephthalate sheath 18a having a groove as an
escape for the IC chip package 14 and an unstretched
polyethylene terephthalate sheath 18b not having holes.

Next, a predetermined position of the sheath 18a was
spot faced with a machine to a predetermined depth, and the
external electrode chip 16 was buried in this spot faced
opening with an adhesive. The adhesive was a
nitrile/phenolic adhesive film with a thickness of 50 um.
To achieve electric connection, metal bumps 165 formed on
the inner surface of the external electrode chip 16 were
buried in the conductive portions of the patterned
connection leads 17 on the polyimide antenna substrate 111.

The IC card 1 produced as described above was evaluated



To achi eve el ectric connection, netal bunps 165 fornmed on the inner
surface of the external electrode chip 16 were buried in the conductive
portions of the patterned connection |eads 17 on the polyim de antenna
substrate 111. The IC card 1 produced as descri bed above was eval uated 20 -
as in Exanple 1. The results of Exanples 1 and 2 and Conparative Exanple 1
are shown in Table 1. Table 1 Yield Based on Yield Based on Overall Yield
Conductivity Adhesiveness Exanple 1 50/50 49/50 49/50 Exanple 2 49/50

50/ 50 49/50 Conparative 36/50 33/50- 28 50 Exanple 1 In Conparative
Exanple 1, the yields based on conductivity and adhesi veness are both
about 70% and the overall yield is less than 60% In contrast, the overal

yi el d irbgyfgp¢ Smd18ng 2 is 98% The results of Exanples 1 and 2 show
that the overa % e?d I nproves greatly in conparison with Conparative

Exanpl e 1-|'TH@“¥H§§¥%§-@degémﬁfgs?ﬁggﬂaaZSHRatEg%ga}a%ibz E%%%%ﬁ%?d of

polyi m de, the antenna |eads 12 ‘and capaci tor are conpose

copper, angr-&hensheathAsriBiare.

Table 1
e o | Vi e o [ overant vieia
Example 1 50/50 49/50 49/50
Example 2 49/50 - 50/50 49/50
Cgﬁi;;izige 36/50 33/50 28/50

In Comparative Examplell, the yields based on
conductivity and adhesiveness are both about 70% and the
overall yield is less than 60%. 'In contrast, the overall
vield in Examples 1 and 2 is 98%. The results of Examples 1
and 2 show that the overall yield improves greatly in
comparison with Comparative Example 1.

In Examples 1 and 2, the antenna substrate 111 is.
composed of polyimide, the antenna leads 12 and the
capacitor 13 are composed of copper, and the sheaths 18 are

_composed of unstretched polyethylene terephthalate. It is,
- however, by using any material indicated in the above-
mentioned preferred description of the present invention,

the yields equivalent to Examples 1 and 2 can be achieved.



conposed of unstretched pol yethylene terephthalate. It is, however, by
using any material indicated in the above- nentioned preferred description
of the present invention, the yields equivalent to Exanples 1 and 2 can be
achieved. - 21 - CLAIMS: 1. A nethod for nmaking an 1 C card conprising the
steps of: form ng antenna | eads and connection | eads on an antenna
substrate having a first side and second side; nounting an IC chip on the
first side of the antenna substrate such that the IC chip is electrically
connected to the antenna substrate via the antenna | eads and the
connection | eads; nounting an extermaklelectrode chip having an external

el ectrode on the first side of the antenna substrate such that the
external electrode chip is electrically connected to the antenna substrate
via the camesti on | eads; and di sposing a sheath having a hole on the
antenna substrate, whereby the external electrode chip is disposed in the
hole and the external electrode is exposed at the surface of the sheath.
2. The nethod for naking an I C card according to claim 1, wherein, the

ext ernal el eclrode métilpodntbrt exdiGgchinpldar eard comprising the steps

of:

forming antenna leads and connection leads on an
antenna substrate having a first side and second side;

mounting an IC chip on the first side of the antenna
substrate such that the IC chip is electrically connected to
the antenna substrate via the antenna leads and the
connection leads;

mounting an external electrode chip having an extérnal
electrode on the first side of the antenna substrate such
that the external electrode chip is electrically connected
to the antenna substrate via the connection leads; and

disposing a sheath having a hole on the antenna
substrate, whereby

the external electrode chip is disposed in the hole and
the external electrode is exposed at the surface of the

sheath.

2. The method for making an IC card according to claim
1, wherein, the external electrode chip and the IC chip are
mounted on the antenna substrate and then the sheath is

disposed on the antenna substrate.

" 3. The method for making an IC card according to claim



mount ed on the antenna substrate and then the sheath is disposed on the
antenna substrate. 3. The nethod for nmaking an |IC card according to claim -
22 1, wherein, the IC chip is nounted on the antenna substrate, the
sheath is disposed on the antenna substrate, and then the external

el ectrode chip is nmounted on the antenna substrate. 4. The nethod for
maki ng an | C card according to claim 1, 2 or 3, wherein the external

el ectrode chip has projection termnals on a surface opposite to the
surface having the external electrodéZ the projection termnals
electrically connected to the connection leads. 5. An IC card conpri sing:
an antenna substrate having patterned antenna | eads and connection | eads

for non- dontwetred@NURE Cat | @hip tihe rheBAaonS RSt s @t &ndvd i thiaet and
second surfaces; a first sheath | ayer di sposed above the first surface of

t he ant erihee shisstthatie, dt hpofed sén stieatdntayer himsvigta,hahe; than ext er nal

el ectrode chip nounted in the hole on the first surface of the antenna
subst r at &het lextexnedinal eet ecde odeighip travitegl am eticeanalkenabect r ode exposed
at the surface of the first sheath layer; and an IC chip electrically
connect eFUWFtERES ant enna  substrate and the external electrode via the
connecti on

4. The method for making an IC card according to claim

1, 2 or 3, wherein the external electrode chip has projection
- terminals on a surface opposite to the surface having the
external electrode, the projection terminals electrically

connected to the connection leads.

5. An IC card comprising:

an antenna substrate having patterned antenna leads and
connection leads for non-contact communication, the antenna
substrate having first and second surfaces;

a first sheath layer disposed above the first surface of

the antenna substrate, the first sheath layer having a hole;

an external electrode chip mounted in the hole on the
kfirst surface of the antenna substrate, the external
~electrode chip having an external electrode exposed at the
- surface of the first sheath layer; and
an IC chip electrically connected to the antenna
substrate and the external electrode via the connection
. leads, the IC chip mounted on the first surface of the antenna

substrate.



| eads, the I C chip nounted on the first surface of the antenna substrate.
- 23 6. The IC card according to claim5, wherein the first sheath |ayer
is bonded to the antenna substrate with an adhesive sheet. 7. The IC card
according to claim5 or 6, further conprising a second sheath |ayer

di sposed on the second surface of the antenna substrate.

- 23 -

6. The IC card according to claim 5, wherein the first

sheath layer is bonded to the antenna substrate with an

adhesive sheet.

7. The IC card according to claim 5 or 6, further
comprising a second sheath layer disposed on the second

surface of the antenna substrate.



