'METHOD FOR MAKI NG | C CARD BACKGROUND OF THE INVENTION 1. Field of the
I nvention The present invention relates to a nethod for making an |C card.
-More specifically, the invention relates to a nethod for making an I C card
functioning as both a contact IC card and a non-contact I1C card. A contact
and

| C card

receives electric power and signals via an electric contact,

a non-contact | C card receives electric power and signals by

el ectromagnetic coupling without forming an electric contact. 2.
Description of the Related Art An IC‘q&rd including an 1 C chip has a | arge
capacity and high security conpared to a known nmagnetic stripe
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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-¢ontact 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 purpocses.

Under such circumstances, an IC card known as a dual

In

i nt ended pur poses.



is an IC card functioning as both a contact IC card and a non-contact IC
card. When the IC card functions as a contact I1C card, it can be used, for
-exanple, as a credit card. Wen the IC card functions as a non-contact |IC
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 operates with two or nore
| C chips. Because of problens related2to nounting the I1C chip onto a card,
the conbination card that can be operated with one IC chip has attracted
attention. Such a conbination card has an external electrode chip (or

t ape aut QrRledRRNARG %E@B)dx%lﬂz'np)a’tt\@ﬂt(irbri S {0l 200NRRC I fE MY AN

external read/wite apparatus for controlling the functions as a contact

| C card, iBUanedd Radd FandtIWRShiale bbie GoMdntaldoncad-RlaQ has antenna
| eads for controlling the functions as a non-contact |IC card. Mboreover,

the cardnsubsbnatethas patier netdreats o caeneidtiddhead G chip with the
external electrode chip and the antenna | eads. A known conbi nation card

can be protteed dCcerdid)gittocan et heekd,n fhapaness 1dnexamaned-dertent
Application Publication No. 2001-155128. In this nmethod for making an IC
card, 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 conveniently 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 card, buried in a
card substrate. The combination card also has antenna leads
for contrelling 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



first, an antenna sheet with antenna | eads for non-contact comrunication
is interposed between card substrates, and the entire card is |am nated.
-Then, a hole for nmounting a TAB chip is fornmed on one of the card
substrates by spot facing. By formng the hole, the patterned | eads for
connecting the TAB chip are exposed. Subsequently, the TAB chip is buried
inthe hole to electrically connect the TAB chip and the patterned |eads.
SUMVARY OF THE | NVENTI ON When the IC card is |am nated (heat-seal ed), the
thi ckness of the card substrate change$. ~Accordingly, the distance from
the outer surface to the inner surface of the spot faced card substrate,
i.e., fromthe outer surface of the card to the surface of the wring

patt er nsyoVapioed—143128 .r ey tehieheR ey Gayyd rdaﬁc:.%%‘)tarj agedhaddie patterned
| eads on the card m ght not be exposed sufficientiy or, contrarily, the

patt er negikeagds afi G e as ehared Wafth, cALSsIH0 1fe@dsurf%ﬁ_ Morl-N&rRIRAL N C
connection with the TAB chip. Furthernore, it is technically difficult to

evenly spemmuhdcattibe Iy fiate reb stelle oAk e ksiratisdst dtas ,t hendTABChi p,
and, as a result, portions of the card substrate remain because of failure
of spot katiimg. chrdsdeh lamiaseed.he Thend abéioleertdrhenciAl icly » axk t he card
substrate becones weak. An object of the present invention is to provide a
met hod f ehipakisndgoameldConawdehanfi dpea dairghlspbrsedrisddsise 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. As
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 TAB 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.



‘el ectric and nechani cal connection for an external electrode chip (TAB
chip) for contact conmmunication. A nethod for making an I C card according
-to the present invention is provided. The I C card conprises a card body
havi ng an antenna substrate with antenna | eads for non- contract

communi cation, an external electrode chip buried in the card body so that
the external electrode chip for contact communi cation is exposed on the
surface of the card body, and an IC chip electrically connected to the
antenna substrate and the external el dctrode chip via patterned
connection | eads on the antenna substrate. The nethod for nmaking the IC
card conprises the follow ng steps of formng the antenna |eads and the

patterned conggchhgackeadstaB bheseaRt ¢ARRNEYBS! hat @o LRLRiRG & hole on a
sheat h di sposed on"at |east one o the surfaces of the antenna substrate

for moundthad Forexitey =8l ael rader W) 4 e @nkenida i st rate,

nmounting the I C chip on the antenna substrate having the antenna | eads and

patternedleeiae =0 hetsniJMUNKINMGEJItoEXEE ta Slesinode dip- ik t he
antenna substrate having the antenna | eads and patterned connection

| eads, arthigh STeE Rt itthe felreaidntaad rprnhmmieitelord.n the present invention,
a hole is formed in the sheath for nmounting an external electrode chip.
Then, the extarmakhetefbrodekdhgpans Ifouatred agnotrhé ngntennies phetskat-e
before or after the sheath is disposed on the antenna
invention is provided. The IC card comprises a card body
having an antenna substrate with antenna leads for non-
contract communication, an external electrode chip buried in
the card body so that the external electrode 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 electrodé chip via patterned
connection leads on the antenna substrate. The method for
making the IC card comprises the following steps of forming
the antenna leads and the patterned connection leads on the
antenna substrate, forming a hole on a sheath disposed on at
least one o the surfaces of the antenna substrate for
mounting the external electrode chip on the antenna
substrate, mounting the IC chilp on the antenna substrate
having the antenna leads and patterned connection leads,
mounting the external electrode chip on the antenna
substrate having the antenna leads and patterned connection
leads, and disposing the sheath having the hole.

In the present invention, & hole is formed in the

sheath for mounting an external electrode chip. Then, the



‘substrate. In this way, the external electrode chip can be nmounted on the
antenna substrate w thout spot facing a hole for the external el ectrode
-chip on the sheath attached to the antenna substrate. Thus, the reliability
of the electrical and mechanical connections between the external

el ectrode chip and the antenna substrate can be inproved. The order of the
step of attaching the sheath having the hole for nounting the external

el ectrode chip on the antenna substrate and the step of nounting the
external electrode chip on the anterma& substrate are interchangeable. In
ot her words, the sheath may be di sposed on the antenna substrate after
nmounting the external electrode chip on the antenna substrate or the

external £ieGH0de 1HRJRY Ofp MUNEMHIAY Hf @l eGP E- 448 ough

the hole after disposing the sheath on the antenna substrate. The external

el ectr odgaiies Jrs e HHOIIHEHI 1id fiEgded edrfaiid G@danonnected to
the patterned connection |eads on the surface opposite to the surface

havi ng t heibsdzatanal el ectrode. By contacting the projection termnals with
the patterned connection |leads, the reliability and usability of the
el ectrical comnechienwaypr ahes exAs rdedceilked rabiev eh igc @andibag romritkel net hod
for making an |IC card according to the present invention, an IC card
on the antenna substrate without spot facing a hole for the
external electrode chip on the 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
aﬁtenna substrate and the step of mounting the external
electrode chip on the antenna substrate are interchangeable.
In other ﬁords, 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 toc the patterned connection
leads on the surface opposite to the surface having the
external electrode.

By contacting the projection terminals with the

patterned connection leads, the reliagbility and usability of

the electrical connection improves.



‘having highly reliable electric and nmechani cal connections of the external
el ectrode chip (TAB chip) for contact comunication can be provided. BRI EF
-DESCRI PTION OF THE DRAWNGS Fig. 1 is a front view of an I C card accordi ng
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 viewtaken along line III-11l1 in Fig.
2 of an external electrode chip according to an enbodi nent of the present
invention; Fig. 4 is a process draw ngéof- a nethod for making an 1C card
according to an enbodi nent of the present invention; Figs. 5A to 5C are
cross-sectional views taken along line V-Vin Fig. 1 illustrating a nethod

for TRKINg anak CaeGatdnanoapdlng LocBRAeRROdLIERL ALLhRA PEESHHL, FRventfon:

Fi gs. 6E and are cross-sectional views~taken along Iine

1] ust r abnga et dodia iakicao cae Seseaid safaaidialy b, at eubiedi ment of

the present invention; and Fig. 7 is an equivalent circuit diagramof an IC
card acceping hq%rl@rﬂéq@am@t efe ditha PeRe e dHMAME 10 o rPRIERIJAH ON OF
THE PREFERRED EMBODI MENTS An enbodi nent of the present invention is

descri bedf belowxkyrneherlicrd odiedcRMNITAB chip) for contact

communication can be provided.

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 élong 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.



‘Fig. 1is a front viewof 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 mrent of the present invention. Fig. 3 is
cross-sectional viewtaken along line Ill-I1l in Fig. 2 of an externa

el ectrode chip according to an enbodi nent 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. 5A to 5C and Figs. 6E and 6F
are cross-sectional views taken alomrg7line V-Vin Fig. 1 illustrating a
met hod for making an |C card according to an enbodi ment of the present
invention. Fig. 7 is an equivalent circuit diagramof an IC card

according to an enbodi nent of the present invention. The structure of an IC
card 1 according to this enbodinent is described by referring to Figs. 1,

2, 6F angeicrIEReCoiantiel pREGFRRERTY FvdritiMENagodi ment is a conbi nation

card, as described above, functioning as both a contact I1C card and a

non-contact | fncandoansicRei BE ©REr Bt-edenkY igRENkEoENiR PRGK2YBl4. As shown
in the equivalent «circuit diagramin Fig. 7, for contact comunication, an

ext er nal belleet bgdeedirihy ith eerkdcigswv th an external read/wite apparatus
for controlling the contact comunication is electrically connected to the

| C chip packrge.1l4 vsaapatbetnedeqobfieahi o0 keadsatéor@inghecother hand,
for non-contact conmuni cation, antenna |eads 12 are

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
accordiﬁg 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 1s 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



‘electrically connected to the I C chip package 14 via a patterned
connection leads 15. In this way, the ICcard 1 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

i nt erposed between the patternable conductive layers 112 and 113, the
adhesi ve sheet 19a is interposed betweén-the patternable conductive |ayer
112 and the sheath 18a, and the adhesive sheet 19b is interposed between
the patternable conductive layer 113 and the sheath 18b. The antenna

substr at @bl wirS teOmRRsed tofs FIRERAMU Al Dhg HHORDARS i al with high heat
resi stance such as polyimde. The antenna substrate 111, however, may al so

be conmposgethminidReliWIErisC asiRrS Ay anrHateERAXthaPayainiyd ene
t erepht hal ate, or pol yet hyl ene napht hal ate. The patternable conductive

| ayers liacnpdelld arie eenpeseddicanpparion ddadsnum. ammldiy duredwdi ng
copper, or an alloy including alum num The adhesive sheets 19a and 19b
are conpbsed,offcar slheetconftavdt mentwuri qedl et hHWrereertae rlegishdl 2ateregl ycol .
The sheaths 18a and 18b are conposed of a conposite sheet of pol ybutyl ene
t er epht h&llstod ramd 190l yeamnsortace toThdeamGmiad emdskay 1a pdra 2of a
capacitor 13, and the

patterned connection leads 15. In 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 card body 11 is composed of an
electric insulation antenna substrate 111, patternable
conductive layers 112 and 113, adhesive sheets 1%a and 19b,
and sheaths 18a and 18b. The antenna substrate 111 is
interposed between the patternable conductive layers 112 and
113, the adhesive sheet 1%9a is interposed between the
patternable conductive layer 112 and the sheath 18a, and the
adhesive sheet 190 is interposed between the patternable
conductive layer 113 and the sheath 18b.

The antenna substrate 111 is composed of a mechanically
strong material with high heat resistance such as polyimige.
The antenna substrate 111, however, may alsoc 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 19a and 1%b are composed of a



‘patterned connection |leads 15 and 17 depicted in the front view of the IC
card 1 illustrated in Fig. 1 and the -equivalent circuit diagram
dllustrated in Fig. 7 are etched on the above-nentioned patternable
conductive layer 112. The rest of the capacitor 13 is fornmed 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 fhe patternabl e conductive |ayer 113
is indicated with a dotted line. The capacitor 13 of this enbodinent is a
film capacitor including the electric insulation antenna substrate 111 as

a di el eckhiet! d¥ehothiae tCapagichigethyliehe Terdphthed 416 GI1SRRRI.NG R
el ectrode on each patternable conductive layer 112 and 113 with the

antenna substhat @ghlhnd nger pesedopeiseleibrean coi di€ L inetagmge 14 is
electrically connected to the patterned connection |eads 15 and 17 on the

ant enna psukburtgtientlichypimtatiateg and ppleapbahaslzawn in Fig. 1. In Fig.
6F, the actual I1C chip is indicated by the reference nuneral 141. The IC
chi p package THei antbnsaehbadsntfi espartOofcanpaepediabrt i8,| Enchitpeldl
sealed together with a netal plate 143 with a sealing resin 142, as shown
in Fig. patfeenenecannglciteonld@adsotléctand Ad Ideprdhitedl4h fatemfexdrdr nal

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. In the front view illustrated in Fig. 1, the

capacitor 13 f&rmed 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 layer 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 111 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



‘forces and is conposed of, for exanple, a circular stainless plate with a
t hi ckness of 20 to 200 pzn (preferably' 30 to 150 ~Lm. Wen the thickness
-of the nmetal plate 143 is 30 [Lmor |ess, the strength decreases and the

| C chip 141 is danaged due to bending. Wen the thickness of the netal
plate 143 is 150 4mor nore, the antenna substrate 111 cannot be disposed
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 draw ng, the
metal plate 143 is disposed only on-oke side of the IC card 1. The sane
netal plate, however, nmay be disposed on the other side (lower side in the
drawing) of the IC chip 141. In this way, the ICchip 141 is interposed

bet ween Epﬁp%%%@' ol 2heS t#43h13nd 4ihe JIBChAR LAl ekl §RGEN 5 Snet/Er oved.

Details o he external electrode chip 16 are” illustrated in Figs. 2 and

3. As Shgwatlen 173951 th andeBfingt he X aunal £ egldeda chijy . 16 isdHyied in
the sheath 18a wth an adhesiveé so that external el ectrodées 163 are

exposed mehaQng1efet ha swriaees softnehad Cray d 4. fiiwgn exdeiriall el ectrode
chip 16 physically contacts and communi cates with an external read/wite

appar at uForthee exderralcctietisdodE, dirp ckamps,showidculkg.sthidlsgpnposed
of an insulating -- 11 substrate 161 conposed of, for exanple, glass epoxy
havi ng aflatteasti tbne shrifcaee ssoatfe@ Onitich 28 0geind (poredisctabdey fAd ho 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 pm 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 illustfated 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. 1In this way,

the IC chip 141 is interposed between two metal plates 143

and the mechanical strength is improved.

Details of the external electrode chip 16 are
illustrated in Figs. 2 and 3. As shown in Figs. 1 and 6F,
the external electrode chip 16 is buried in the sheath 18a
with an adhesive so that external electrodes 163 are expocsed
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



functioning as the external electrodes 163. The external electrodes 163
are electrically connected with conductive |ayers 164 di sposed on the

-ot her side of the insulating substrate 161 via through holes 162. Bunps
(protruding termnals) 165 forned on the conductive |ayers 164 are
connected to the patterned connection |leads 17 (cf. Fig. 1) on the antenna
substrate 111 of the ICcard 1 to electrically connect the external

el ectrode chip 16 to the |1C chip package 14. The bunps 165 nay be netal
stud bunps, ball bunps, or electroleskletectrolytic plating bunps. The

met hod for making an I C card according to the above-nentioned enbodi nent
is described by referring to Figs. 4 to 6. In step 1 depicted in Figs. 4

and 5A, n S [ 1 f. a i s
‘ %5\%5%%% 361 %ﬁ%}rc]%te% L coymesedAfe a P fEﬁgﬁ 13@%@{)%%%(]' o

i nt er pose between the ¢ uctive pattern lhayers 112 a

copper fail 1%Qst0lMea RA%FR IR WitSILRA JdRIhRE i Jd Figs. 4 and 5B,
predeterm ned areas of the conductive pattéern |layer 112 on one side of the

base nat ehinalt 138 nela@hedd exdfrerantarmaderds 163 . a MY tesafedda capaci tor
13, and patterned connection | eads 15 and 17, as shown in Fig. 5B. The

ot her paell ceft riddie scaBaciarer el2dty ifcmed dnridtt e ndiIctdorieaditvd n | ayer
113 on the other side of the base - 12 material. The part- of the capacitor
13 on t haagesdudttidvelisposed 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 is interposed
between the conductive pattern layers 112 and 113 composed
of copper foil to form a base material. In 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 aand 17, as shown in Fig.
5B. The other part of the capacitor 13 is formed on the

conductive pattern layer 113 on the other side of the base



‘pattern layer 113 is electrically connected to the patterned connection

| eads 15 via through holes. In step 3 depicted in Fig. 5C, the IC chip 141
for the antenna substrate 111 is nmounted by flip chip bonding. After
nmounting the IC chip 141, the sealing resin 142 such as heat-curabl e epoxy
adhesive is applied over the IC 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 contiaction of the sealing resin 142
when it cures, it is preferable to add a bul king agent conposed of
nonconductors such as alum numand titaniumoxide to the sealing resin

142. 1n stRik4 depi etpd g’cf&tFicgf 2R ddsextsr nad &l agtd qdgh g e Pyd6 s

bonded on a predetermn position of the patterned connection |eads 17 on

the ant epna (SURSUIALS bbb 1 Men danding ¢ heord @rddlt ¢l e reger Shigy 16,

both the electrical connection and physical bonding nust be sufficient.

Suffici edorpiesdicl 1o NG Gank ke aahyevesdi &y, using an adhesive 20 to

bond the surface of the external electrode chip 16 having the conductive
| ayers 164 toIhhetepnBedapistilest nat @illls5cBy thed NQ tdhip handifeg reichod, the
external electrode chip 16 and the antenna substrate 111 can be bonded
t oget her amtersiangsudrs tard tsotlrldpiics aonducdd ey filip -echiB 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 chip 141, and, then, the sealing resin
142 is dried for a predetermined time at a predetermined
temperature. Tc 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 1s bonded on a 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



(ACF). The film however, is not linted to a specific type and/or
material, providing that it is capable of bonding the external electrode
-chip 16 and the antenna substrate 111. To achi eve an el ectrical connection,
the external electrode chip 16 is disposed on the antenna substrate 111

so that the bunps 165 forned 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 wayl3 an electrical connection is

achi eved. However, the nethod for achieving an el ectrical connection is
not limted to this nmethod using the bunps 165, providing that the

ext er nal A@s’c‘i‘it r 066,aCHiiA ml 6 HRR- viehe a_J&.t SRA 1 19HRSS &l aljsé’ipe%rﬁfd Q:S} e' cally

connecte Step 3 for nolnting thé I'C chip package 14 and step 4

nmount i ng ahRe ceX hateali a8l e?ﬂo‘%‘i@iﬁ@ Rrb@ de net caprtassaf InbriEvey tthéJG
carried out in sequence. external electrode chip 16 may be nounted

first oreatetrhel sametidcde ahithdd GrehithepackagmalbubBiiratess Macause the
| C chip package 14 and the external electrode chip 16 are nounted in

di fferent posTbi aosienct he ehtenpacalbsbnatetidh, and dateehailnterfere with

each other. After nounting the I C chip package 14 and the external

el ectr odelekitpode, chie d#pda tarspbsddoomedhen anftercenduttstratepdtitler n

| ayers 112 and 113 is trimed. The capacitor 13 is
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. In this way, an electrical connection is achieved.
However, the method for achieving an electrical connection
is not limited to this metﬁod using the bumps 165, providing
that the external electrode chip 16 and the antenna
substrate 111 are electrically connected.

Step 3 for mounting the IC chip package 14 and step 4
for mounting the external electrode chip 16 do not
necessarily have to be carried out in seguence. 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 1s 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 MHz. The trimmng is
-preferably perforned with the IC chip package 14 and the external

el ectrode chip 16 nounted. This is because the I C 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 hyt eb® terephthal ate 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 18b

does not thayged B st it thid e s & ﬂ%c{d‘!ﬁucﬁ#@c@%é)fnérhe ant enna

substrate 111 with the IC chip package 14 and the external electrode chip

16 prepas tiatsRmthin ildie idgh eV & nehedtn ik i1 HsRPsedc O 9 ot her
surface of the antenna substrate 111, the adhesive sheet 19b is di sposed.

On the agimesi v&heshadhnilln iangreHaraddle gaatdisnekBariand £ 1@ epaiged in

step 5 are attached, respectively. Then the entire |ayered structure is
heat - sealpad kxiageprigpaiel alrarktdrinals e lyefreyddlchityo Ieonpaseehch ™heat h 18a
and 18b and each adhesive sheet 19a and 19b with the sane materials having
t he sane itshibekaese tie tie dHGpc aradtkaye Udeshad ff greardsitmipt erials 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 ghip 16. The hole 181 is shaped as
the same as the outer diametef of the external electrcde
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 1%a
is disposed. On the other surface of the antenna substrate
111, the adhesive sheet 19b 1s disposed. On the adhesive
sheets 19%a and 19b, 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 19a and 18b with the same materials having

the same thickness. If the IC card includes different

materials with different thicknesses in the width direction,



- 15 the IC 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 docunent 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)
becones highly reliable, but also the 1mechani cal bondi ng between the two
beconmes highly reliable. The enbodi ment descri bed above is provided for
easi er understanding of the present invention and is not provided to

pl ace an i |-t ations . the nvention. Therefore, each elenment disclosed
in the a%géegge%%th§&%§§bogfhbnt i ncludes all design changes and

equi val ents iﬂc&de&ﬁghebceheSﬁQEEOQffokhﬁan&ﬁgeah raventhoRs EQssexanpl e,
in the above-nentioned enbodi nent, the external electrode chip 16 was

nount ed @ALLREMARLENRRe SuRShAlE clbbtird eMip amd ithecthieald ckBarwavi ng
the hole 181 forned in step 5 was bonded to the antenna substrate 111 in

step 6. ERposkappattanthed comeresonaleddy archangeakiferdybre specifically,
the sheath 18a having the hole 181 fornmed in step 5 nay be bonded to the
ant enna substratdehtl or 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 abo%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,
the antenna substrate 111) becone extl@nely 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 Ca%%c%%élt%% ver e omd Ry ety B 3L YRELH aye! 5 A ] C chip

141 was nmounted on a predeterm ned position on the antenna substrate 111.

Then, “},j%eEC&hi vkl as2ealedMid h v dPtd]e (SHAlMHLsS1a8ldge pl ate 143
with a thickness of 50 mby applying a sealing resin 142 conposed of a

heat - cur aipli@, 19 CHRLA/Y, ePRXYatadesd Gonziinadientdads am exter nal
el ectrode chip 16 was bonded to a predeterm ned position on the antenna
substrat expbklkd Hh-RdEIhe heds a gl twildiehpheno} ifmadhgsined4idanai th
or without being excessively scraped off. Consequently, the
electrical connection and the mechanical bonding between the
external 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 111,
antenna leads 12 and a capacitor 13 were formed by etching
cf 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 (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. Subsequently, an external electrode chip 16 was
bonded to a predetermined position on the antenna substrate
111. The adhesive was a nitrile/phenclic adhesive film with
2 thickness cof 50 um. To achieve electric connection, metal

bumps 165 formed on the inner surface of the external



‘a thickness of 50 m To achieve electric connection, netal 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 IC chip-pbtkage 14 and a hole 181 for

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

to deterghBe iy alids 160929E FAAOUG! lorld Y AL ARS negassh Dloach

external electrode chip 16. The yield based on conductivity was eval uated

by measurihRgphhe hetiss ianee @fi diha sdennalon &RCtINda B atenthe Yiel d
based on adhesiveness was eval uated by whet her of not the external

el ectrodgueRitRat® vas seprigt ethd raPpadia JrC 1argh WeN drfierda card was bent
in the vicinity of the external electrode chip 16. In addition, the

overal | wuglsd refcet ha 1l Gaeardivaedeld reddadddemiperc enisagamafe t he | C cards
satisfying the tests for both conductivity and adhesi veness.
frequency.

An IC card 1 was produced by heatwéealing both surfaces
of the antenna substrate 111 with an unstretched
polyethylene 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 éetermine 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 adhesiveness 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. 1In 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 polyinide antenna substrate 111, antenna

| eads 12 and a capacitor 13 were forned by etching - 18 of a copper |ayer.
‘An | C chip 141 was nmounted on a predeterm 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 gm by applying a sealing resin
142 conposed of a heat-curabl e, one-conponent epoxy adhesive on the IC
chip 141. Subsequently, the capacitor 13 on the antenna substrate 111 was
trimmed to a predeternined resonance ¥&eguency. 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 fgE ah%okfgeehge gackage ¥ and 2 10al §ak8holRked Nt Ng the external
el ectrode chip an gn unstretched “pol yethyl ene terephthal ate sheath 18b

not havi pgehekesmihR@8Npokhe iext ehndheelaedhode seiisk rh@ nag thondedon a
predeterm ned position on the antenna substrate 111 through the hole 181

on the shegat icl@aiplhaiadhesisea 1was wa thniat fete/1pheneling eaghesieea )f i I m with
a thickness of 50 gm To achieve electric connection, netal bunps 165

formed oplatke 14nnenthulf 8t chhellke odxter pal bel epplgdegclh ekl iwey e buri ed
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 111 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 | eads 17 on the polyimde antenna substrate 111. An ICcard 1
produced as descri bed above was evaluated as in Exanple 1. Conparative
-Exanmple 1 - 19 On both surfaces of a polyinm de 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 pm by applying a
sealing resin 142 conposed of a heat-TUrabl e, one-conponent epoxy
adhesive on the 1 C chip 141. Then, the capacitor 13 on the antenna
substrate 111 was trimmed to a predeterm ned resonance frequency. An IC

oI pr@HUBSth¥HPE =5€3 yggﬁggpgmia%t fe8nnd’ SbBgaLENAY subst rate

111-with an unstretche yet erep alate s eath 1 having a

groove agaRnn@SqaRRsf an ta*ﬁ%i bC AR iRRGKage nié"rea%z%lédlw fe‘%c@ﬂ%‘fb
pol yet hyl ene terephthal ate sheath 18b not havi ng hol es.

predeter@fn%dc%gﬂetﬁ anR ek, th@nSh@aHmlla8Q4W@s«a§wuﬁt@%edaﬂMé h a machine to
pr edet er mi ned dept h, and the “external electrode chip 16 was buried in

this spopriaeedrmpen poswittibnarnadiesiattenHe sathasiate Was. .2 Then,

nitril e/ phenolic adhesive filmwith a thickness 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 an'unstretcﬁed
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/phenclic 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 achieve electric connection, nmetal bunps 165 formed 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 Exanmple 1. The results of Exanples 1 and 2 and Conparative Exanple 1
are shown in Table 1. Table 1 Yield Based onYield Based onOverall Yield
Conducti vi t yAdhesi veness Exanpl e 150/ 5049/ 5049/ 50 Exanpl e 249/ 5050/ 5049/ 50
Conpar at i ve36/ 5033/ 5028/ 50 Exanpl e 1-120 Genparative Exanple 1, the yields
based on conductivity and adhesi veness are both about 70% and the overal
yield is less than 60% In contrast, the overall yield in Exanples 1 and 2
is 98% e re%ﬁéﬁﬁl f Exanples 1 and 2 show that the overall yield

i nproves greéﬂ conpari son with Conparative Exanple 1. In Exanples 1
and 2, the a”%ﬁg”§e§H9§ErGEGE%A$PUES goopesed el BelyhF.d8vel B ARleNNa

| eads 12 and t capacitor 13 are conposed of copper, and the sheaths 18

are 1 are shown in Table 1.
Table 1

Yield Based on | Yield Based on ,

Conductivity Adhesiveness Overall Yield
Example 1 50/50 49/50 49/50
Example 2 49/50 50/50 49/50
Comparative 36/50 33/50 28/50
Example 1

in Comparative Example 1, the yields based on
conductivity and adhesiveness are both about 70% and the
overall yield is less than 60%. 1In contrast, the overall
yield 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 eqguivalent 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 | and 2 can be
achieved. - 21 CLAIMs: 1. A nethod for nmaking an I C card conprising the
steps of: form ng antennal |eads and connection | eads on an antenna
substrate; nounting an IC chip on the antenna substrate such that the IC
chip is electrically connected to the agtenna substrate via the antenna

| eads and the connection | eads; nmounting an external electrode chip having
an external electrode on the antenna substrate such that the external

el ectrode chip is electrically connected to the antenna substrate via the
con. t QFL&IME] 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
met hod for making_an | C card according to claim 1, wherein, the external
el ectrode chi g-and ffhad dinp Rakeingmmid HEd HeCHRE tiRgd stbet FheBSand

t hen the(%ppath i's

forming antennal leads and connection leads on an
antenna substrate;

mounting an IC chip on 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 antenna substrate such that the external
electrode chip is electrically connected to the anténna
substrate via the connection leads: and

disposing a sheath having a hole on the anténna
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
1l, 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



di sposed on the antenna substrate. 3. The method for making 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 electrode chip is nounted oh the antenna substrate. 4. The net hod
for making an 1 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 electrode,,the projection termnals
electrically connected to the connecti'don |leads. 5. An IC card conpri sing:
.an-antenna- substrate having patterned antenna | eads and connection | eads
for non-contact comrunication; a first sheath | ayer disposed above one of

t he surfacesvherfeime tm eihackipsis aneyntad bnrshesaphehnbhagebshaaiceg a
hol e; an external electrode chip nounted in the hole, the external

el ect r odeEhehi ghemih rigs i exeee@abn etleet 2ntenexpovedtratet henguthave of the
first sheath layer; and an IC chip electrically connected to the antenna
subst r at & PH RIS aHRFterdet Fotle ¥# aneuetednaecthenantends. 6. The IC

card according. to claim5, wherein the first
substrate.

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

l, 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;

a first sheath layer disposed above one of the surfaces
of the antenna substrate, the first sheath layer having a

- hole;

an external electrode chip mounted in the hole, 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.

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



- 23 sheath layer 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 disposed on the other surface of the antenna
substrate.

- 23 -

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 other

surface of the antenna substrate.



