1 .DESCRIPTION I C MODULE, I C INLET, AND I C MOUNTED BODY 5 TECHNI CAL FI ELD
[ 0001] The present invention relates to an IC nodule, an ICinlet, and an

| C mounted body. Moire specifically, the present invention relates to an IC
nodule, an ICinlet, and an |IC nounted body which are capabl e of
non-contact communication. 10 [0002] |G rmounted bodies are those having an
integrated circuit (1C chip such as a nenory mcroprocessor internally
included in a card or the like an i i nformation storage/ processing
function, and they are al so callegDﬁgqgﬁ%gégﬁers. Al t hough they are
commonly known as I C cards, they are not limted to those in 15 the form of
cards and al so include various fornms such as a sheet tag that can be pasted
on an object, a tag sealed in a container, and a carrier shaped |ike a
wristwatch. [0003] BEMODOLE, € INbETUANTRIC MOBNIEENBOEIXveen the | C chip
and the external devices, the |IC nounted bodies are classified into three
types; i.e., a contact type, a non-contact 20 type, and a conbi ned contact
and non-contact type. An I C nounted body of a contact type is one that has
an ext®er ndECEDHR&d: FBL.D t er mi nal exposed in the surface of the I C nounted
body and carries out comruni cation by bringing the external connection
termnal into puothct with an external device. In addition, an |IC nounted
body of a non-contact type is one, which has a coil- 25 shaped internal

antenna enmbeddefe hRsi Snvelifod feldHBLAdCRAIARY 1631l 88d 8¥'IC mounted

body. More specifically, the present invention relates to an IC module, an IC inlet, and
an IC mounted body which are capable of non-contact communication.
10 [0002]

IC mounted bodies are those having an integrated circuit (IC) chip such as a
memory microprocessor internally included in a card or the like and having an
information storage/processing function, and they are also called data carriers.

Although they are commonly known as IC cards, they are not limited to those in

15  the form of cards and also include various forms such as a sheet tag that can be pasted on
an object, a tag sealed in a container, and a carrier shaped like a wristwatch.

[0003]

Based on the communication system between the IC chip and the external devices,
the IC mounted bodies are classified into three types; 1.e., a contact type, a non-contact

20  type, and a combined contact and non-contact type.

An IC mounted body of a contact type is one that has an external connection
terminal exposed in the surface of the IC mounted body and carries out communication
by bringing the external connection terminal into contact with an external device.

In addition, an IC mounted body of a non-contact type is one, which has a coil-

25  shaped internal antenna embedded inside the IC mounted body and carries out



2 .communication with an external device due to the internal antenna w t hout
any contact therewith. Myreover, an | C nounted body of a conbined contact
and non-contact type is one which has both the external connection term nal
in the surface of the I1C nounted 5 body and the internal antenna, and in
which the same single IC chip can commynicate wth an external device

t hrough either contact communi cation or non-contact comrunication. The

conmbi ned contact and non-contact type is _al.so known as conbi ned .type or a
dual i nt ef rEEORICERR WIRER SXEah e iGR s 8 LBerT SHER I P ARE st |

mount ed body of a non- 10 contact type and a conbi ned contact and

non- cont aterewile (hereinafter, they are collectively referred to as a Radio
Frequency ldentification (RFID) type), and an IC nodule and an IC inlet

that are used Mueewien.anPCimounted baiyafaicombined céapatedmoRatbatatt hppls cat i on
No. 2006-093349, filed March 30, 2006, and Japanese Patent Application No.

2006- 123486k which®gs Bithithe fernZQQfnedtidR tekmikd ™ ARErfate WIhEIT Alo@nteBCOr por at ed
herein by reference. BACKGROUND ART [0004] The IC nmounted body of an RFID

comun oapr SRk ARl Rbe: B3 Whlchdt L AlglE R IR ¢/ cui

which is constituted .fr.omthe above conponents, and an I C chip, matching with
the wavel SR oSt dBYIER tHFHBIGHIBES cOnRL PR ISEURR TSR CRAE: or nal devi ce

to resonate. 3 An IC card, in which an IC chip and a nica capacitor are
nmount ed i porpEtBichiEen. obhe combined contact and non-contact type is also known as a

combined type or a dual interface type.
Among them, the present invention relates to an IC mounted body of a non-

10 contact type and a combined contact and non-contact type (hereinafter, they are
collectively referred to as a Radio Frequency Identification (RFID) type), and an IC
module and an IC inlet that are used therein.

Priority is claimed on Japanese Patent Application No. 2006-093349, filed March
30, 2006, and Japanese Patent Application No. 2006-123420, filed April 27, 2006, the

15 contents of which are incorporated herein by reference.

BACKGROUND ART
[0004]
The IC mounted body of an RFID type usually has a capacitor in addition to an
20  antenna and the communication is achieved by the resonance frequency of a resonant
circuit, which is constituted from the above components and an IC chip, matching with

the wavelength of an electromagnetic wave radiated from an external device to resonate.



one surface of an insulating substrate, is known as the I C nounted body of a
RFID type having a capacitor as described above (Patent Docunent 1). In
addition, an IC card, in which a mca capacitor is configured by sandw chi ng
5 part of a mca filmwith a pair of electrodes and an IC chip is nounted at
a portion where this electrode of thegmnca filmis not provided so as to be
in parallel to the electrode, is known (Patent Docunent 2). [Patent

Docunent 1] Japangese Patent . Pull.i catian No. 3687459 [ Patent. Doc nt 2]
Japanese Unex G sEhtbRMeRHICchH S B AT e b oaRboo0ba - 43336
DI SCLOSURE OF | NVENTI ON PROBLEMS TOQ BE SOLVED BY THE | NVENTI [ 0005] 15
However, PReSUsaes pharyingylating:aibsinte 15 ﬁ%&%ﬁéﬂ%ﬁ%%&ﬁ@ type
satisfactory wth the conventional techniques described in Patent Docunents
1 and 2 ehanng &oamghiton dselgsaibed aboedBaicht Boeumnt h).st abl e capacity such as a
m ca capacitor. For this reason, there were cases where reliability of the

non-cont act cormmadiitéat, ke IC wad, nslEth & hecd eipycitdris estdigutedrby dahdwihihgf fi cul t
to configure an 1 C nodule having an I1C chip and a 20 capacitor in a small

area W thpgi Bﬁﬁ&%&ffﬁe}r{‘@itﬁ QPR REAbds 3l Fh W BRipd§ RlouhRE Gt b gox'ﬁ%h%{e_re

Docunents™ | an nce, it has been difficult to produce a coin-lIitke IC

nmount ed bgd aving.a smald area, for, exanple. .ln i.ti.on ince it is
Mpose: bi oy lertits OB AR M R M EERRG B 4t Parfid PG IstolE e
connection termnals conplying with the standards 4 (i.e., 1S07816 and
J1 SX6303) Knoywiydigsnh Popwipese: appar atus for producing | C nodul es cannot be
used resulting in the problemof high production cost.

[Patent Document 1] Japanese Patent Publication No., 3687459

[Patent Document 2] Japanese Unexamined Patent Application, First Publication

10 No.2001-43336

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

15 However, the accuracy of resonance frequency was not necessarily satisfactory
with the conventional techniques described in Patent Documents 1 and 2 even though
they employ capacitors with stable capacity such as a mica capacitor. For this reason,
there were cases where reliability of the non-contact communication was unsatisfactory.

In addition, it is difficult to configure an IC module having an IC chip and a

20  capacitor in a small area with either of the conventional techniques described in Patent
Documents 1 and 2. Hence, it has been difficult to produce a coin-like IC mounted body
having a small area, for example. In addition, since it is impossible to mount both an IC

chip and a capacitor on the external connection terminals complying with the standards



[0Q06] The present invention is nmade in view of the above circunstances and
the object 5 thereof is to provide an |IC nodule which is capabl e of
produci ng an |1 C nounted body that has highly accurate resonance frequency
and is highly reliable in non-contact conmunications, and al so capabl e of
producing an | C nounted body having a gmall| area since the nounting thereof
on a small area is possible, and which can be produced by a general purpose

appar at us r cin dules. .10 In additio by, usi this |1 C nodul e,
anot her ofj® eclﬁaggp '@?%&é ff%%Fﬁlip}}wo?%aﬁpgmnbsr%wﬁ}éu‘élﬁg?@:W‘#quels and an IC
mount ed body that have highly accurate resonance frequency, and are highly
reliabl e FHINGbPR A reitingdmisRTeblemaHdighhpredugtionostan be made to have a
smal | area. 15 MEANS FOR SOLVI NG THE PROBLEMS [0007] As a result of

st udyi ng t he al¥®@é] probl ens, the present invention adopted the follow ng
aspects. (1) An IC nodul e characterized by having an insulating substrate,

at | east one pgh¢ pRent ZedtibeRNAadedn VRS ke WBGVE dMRUMstaheRsiaflé theodbjevie
surface of the insulating substrate, and a |am nated body in which an IC

chi p and ﬁlefgoﬁﬁo §d LP1C HoBuledMiNR LRy a@@gf rﬂdﬂﬂ?ﬁng& i mouhid@bbay €d body

and the at |east one palir of antenna con ection ter are nounted on
t he sane ace .of the insulati substr at nd t -ICChI and the plate
Capac tor éaSC‘%@X?F‘E‘%PF rifoe%}ﬁﬁi%ﬂaﬁ%apﬁ higfirenabie b R ot "ant enna
connection term nals. (2) The 1 C nodul e according to aspect (1) i n which
the pl at eCOBBFHEICERADS; @daalm ¢apablg 94 pradyeing ap 3§ mopmtqddody davisg asamiiarssy t o

aspect (1) or (2) in which the IC chip and the plate
since the mounting thereof on a small area is possible, and which can be produced by a

general purpose apparatus for producing IC modules.

10 In addition, by using this IC module, another object of the present invention is to
provide an IC inlet and an IC mounted body that have highly accurate resonance
frequency, and are highly reliable in non-contact communications, and which can be

made to have a small area.

15 MEANS FOR SOLVING THE PROBLEMS
[0007]
As a result of studying the above problems, the present invention adopted the
following aspects.
(1) An IC module characterized by having an insulating substrate, at least one pair of
20  antenna connection terminals provided on one surface of the insulating substrate, and a
laminated body in which an IC chip and a plate capacitor are laminated; and in which the
laminated body and the at least one pair of antenna connection terminals are mounted on
the same surface of the insulating substrate, and the IC chip and the plate capacitor are

electrically connected with the at least one pair of antenna connection terminals.



capacitor are electrically connected with the at | east one pair of antenna
connection termnals by a wire. 5 (4) The I C nodul e according to any one of
aspects (1) to (3) further including an external connection term nal

provi ded on the other surface of the insulating substrate which can becone
conductive upon contact with an externa device and which is electrically
connected with the I1C chip. (5 An ICinlet characterized in that an antenna

i's connec t gt he, | C nmodul e, of any,.one..10,0f  aspects (1) to (4),.. (6) An
& mount el S CaneAEeERRac ol LD Y Sigtheed i BREHI S f plch drtbeig

i ncl udes th I C nmodul e of , any one of aspects .(1) t 4) and an antenna
connect ed(})gfh[eﬁgqlqgﬂﬁﬁ)wpgi_mg%gﬁquqﬁél)m( ﬁY}ééPé’Sc@ gdtheplated in that a
mai n body thereof internally includes the |IC nodule of aspect (4) and the
ant enna ceameiterade tlectrigally Wnmeeded withiheatdeast enaprir ¢f antehng kennsxtien nal
connection termnal is exposed to a surface thereof. [0008] (8) An IC

modul e chammidaty byzediby i ncl uding a plate capacitor having at |east one
capacitor unit fornmed of a dielectric naterial, in which a first el ectrode

is |am ”aFQW}BQC OGS BchAfife &Mhy@ne 8¢ aeH C'@l(%g%ﬂihér ih@lﬁﬁ{hgtaﬁ%x dihe

ot her surface; irst electtrode™20 term nal and a second el ectrode term nal

af
and o seceRiebitniel BUgkE PRER i e o PO RSL AR lbsfe it hac e

itor; in which the first electr . the at | east one

on the plate capa X de . of

capaci t or D ﬁpoglﬁw@f@tqppeantaﬁHhaéb@féﬁnelcﬁemsafl Pichds glee5aly ¢ er mi nal i n
the first side surface, and in which the second el ectrode of the at |east
one capacicemectgdivithithe & elipri cal Iy 6 connected to the second el ectrode
termnal in the second side surface, and the IC chip is

(5) An IC inlet characterized in that an antenna is connected to the IC module of any one
10 ofaspects (1) to (4).
(6) An IC mounted body characterized in that a main body thereof internally includes the
IC module of any one of aspects (1) to (4) and an antenna connected to the IC module.
(7) The IC mounted body characterized in that a main body thereof internally includes
the IC module of aspect (4) and the antenna connected to the IC module in a state where
15  the external connection terminal is exposed to a surface thereof.
[0008]
(8) An IC module characterized by including a plate capacitor having at least one
capacitor unit formed of a dielectric material, in which a first electrode is laminated on
one surface and a second electrode is laminated on the other surface; a first electrode
20  terminal and a second electrode terminal that are externally fitted respectively in
opposing a first side surface and a second side surface of the plate capacitor; and an IC
chip laminated on the plate capacitor; in which the first electrode of the at least one
capacitor unit is electrically connected to the first electrode terminal in the first side

surface, and in which the second electrode of the at least one capacitor unit is electricalty



el ectrically connected with the first and second el ectrode termnals. (9)
The 1 C nodul e according to aspect (8) in which the dielectric material is

m ca. (10) The I C nodul e according to aspect (8) or (9) in which the IC chip
and the first and 5 second electrode termnals are electrically connected
via an ani sotropically conductive resig film (11) An ICinlet
characterized in that an antenna is connected to the first el ectrode

term nal and the second el ectrode term nal of the | C.nmodul e, o .one of
hopects (el 15 Bs Sepd ehsliodn Emeabinite hadis e iate sl wele Mibiba: o

mai n body thereof internally includes the |IC nodule of any one of aspects
(8) to (16pctasdlyagpnapgtedwithdmbstandpceend ¢lectrade dgrminglect r ode terninal and
the second el ectrode term nal of the IC nodule. EFFECTS OF THE | NVENTI ON 15
[ 0009] By(Q4dihedCtrhadulacrordiingtoaipedh €8)in edieht the diebevtricomaterial is snipgwssi bl e to
produce an I C nounted body that has a highly accurate resonance frequency

and is hi g The 8 nafduR dcBorditito @epEcaE) of PINTH AHEE the IS chiprhinddkl filsPind t he | C
nodul e of the present invention can nounted in small areas. For this

e
reasony tgl%oh clIPIHGeMin lpgreperlgc?ﬁ& yicg{xﬁe%cﬁézi ﬁggﬁglhigotﬂ{pi(%ﬁg%)%%ﬁ%fgg an |C

nount ed body having a snall area and, e sane tinme, t nodul e can
be produced. by, a general purpose apparatus for producing |IC nodules. Since
the 1Cinf8 %M the I C nounted body of the present invention are using the
| C nodul e of the present invention, they have a hi %hly accurate resonance
f r equency(HnAC injes chargrierzeddn theb pe antainos commegd o dsfirstaleddtodens, and at
the sane tine, they can also be produced to have a snmall area.

terminal and the second electrode terminal of the IC module of any one of aspects (8) to

(10).
10 (12) An IC mounted body characterized in that a main body thereof internally includes
the IC module of any one of aspects (8) to (10) and an antenna connected to the first

electrode terminal and the second electrode terminal of the IC module,

EFFECTS OF THE INVENTION
15 [0009]

By using the IC module of the present invention, it is possible to produce an IC
mounted body that has a highly accurate resonance frequency and is highly reliable in
non-contact communications. In addition, the IC module of the present invention can be
mounted in small areas. For this reason, the IC module of the present is also capable of

20 producing an IC mounted body having a small area and, at the same time, the IC module
can be produced by a general purpose apparatus for producing IC modules.

Since the IC inlet and the IC mounted body of the present invention are using the

IC module of the present invention, they have a highly accurate resonance frequency and



BRI EF DESCRI PTI ON OF THE DRAWNGS 5 [0010] FIG 1 is a cross sectional view
showing an | C nodul e of a first embodinent according to the present
invention. FIG 2 is a front surface view showing the I C nodule of the first
enbodi ment according to the present invention. 10 FIG 3 is a back surface
vi ew showi ng the | C nodule of the firstyenbodi ment according to the present
invention. FIG 4 is a cross sectional view showi ng a configuration exanple
of a mca__capacitor.used in the present.inventign. Fl 5.1 S a Cross

secti onal a(?ﬁ&%% ﬁ?}ﬁi’}?gmé]ﬁﬂ’tcﬂgﬁaaccc? %Faél[op%ﬁng)?gﬁ;&sgmgﬁng, fex gan %‘30 i’%paci t or
used in the present invention. FIG 6 is an explanatory diagramof a first
enmbodi menProsucedfobaveasmabaredody according to the present invention. [0011]
FIG 7 is a perspective view show ng a second enbodi rent of an I C inlet of
the 20 present invention. FIG 8 is a cross sectional view show ng the
second enbodi nent of the ICinlet of the present invention. FIG 9 is a

di agr am s pRIERPESCREIPFIONCIE TP DRAWINGS he | C inlet of the present
invention. 8 FIG 10 is a diagram showi ng the el ectrode pattern in the IC
inlet of the pr[(%sl@n'nt i nvention.

FIG. 1 is a cross sectional view showing an IC module of a first embodiment
according to the present invention.
FIG. 2 is a front surface view showing the IC module of the first embodiment
according to the present invention.
10 FIG. 3 is a back surface view showing the IC module of the first embodiment
according to the present invention.
FIG. 4 is a cross sectional view showing a configuration example of a mica
capacitor used in the present invention.
FIG. 5 is a cross sectional view showing another configuration example of a mica
15 capacitor used in the present invention.
FIG. 6 is an explanatory diagram of a first embodiment of an IC mounted body
according to the present invention,
[0011]
FIG. 7 is a perspective view showing a second embodiment of an IC inlet of the
20  present invention.
FIG. 8 is a cross sectional view showing the second embodiment of the IC inlet of
the present invention.
FIG. 9 is a diagram showing an electrode pattern in the IC inlet of the present

invention.



FIG 11 is a diagram show ng an external electrode pattern in the ICinlet
of the present invention. 5 FIG 12 is a cross sectional view show ng a
third enbodinent of the ICinlet of the present invention. DESCRI PTI ON OF
THE REFERENCE SYMBOLS [0012] 10 10: I1C nodule; 11: Insulating substrate;
12: External connection termnal; 13: g¢Mca capacitor; 14: |1C chip; 15 15:
Lam nat ed body; 16a and 16b: Antenna connection termnal; 21 a, 21b, 22a,

22, orc 25" 4104 LT e B R

170: Second el.ectrode termnal; 180: IC chip; 9 190: Sealer; 100 and 101:
| C nodul e,mventlon.

FIG. 11 is a diagram showing an external electrode pattern in the IC inlet of the
present invention.
5 FIG. 12 is a cross sectional view showing a third embodiment of the IC inlet of

the present invention.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0012]

10 10: IC module;
11: Insulating substrate;
12: External connection terminal;
13: Mica capacitor;
14: IC chip;

15 15: Laminated body;
16a and 16b: Antenna connection terminal;
21a, 21b, 22a, 22b, and 26: Wire;
30: Sealer;
1 and 2: IC inlet;

20 110 and 111: Plate capacitor;
120 and 130: Capacitor unit;
160: First electrode terminal;
170: Second electrode terminal;

180: IC chip;



200: Antenna. 5 BEST MODE FOR CARRYI NG OQUT THE | NVENTION [0013] (I C nodul e)
FIGS. | to 3 show an I C nodul e of a combined contact and non-contact type
being the I C nodul e according to the first enbodi nent of the present
invention. FIG | 10 is a cross sectional view shown by placing the front
surface of the nodule to face downward,g FIG 2 is a front surface view and
FIG 3 is a back surface view. Note that FIG | is a cross sectional view
t aken al ong the1 hige -1 in FIG 3. An IC nodule 10 of the present

enbodi nent has e? ) @tnal connection terninal 12 complying with the
standards (i.e., I887$16 and JI SX6303) on the front surface of an 15

i nsul ati ng substOP#pe 19k IGmodideri ti on, a nica capacitor 13 and an I C chip 14
are sequentially lam nated on the back surface of the insulating substrate
11. The nmica cAfadnteona.13 and the 1C chip 14 constitute a | ami nated body
15. A pair of antenna connection termnals 16a and |6b is fornmed on the
back surface of the insulating substrate 11 by interposing the | am nated
body 15 therebetween. 20 [0014] The IC chip 14 is electrically connected

wth the gres GAIACFOR'CARRIING 0BT B2 INoRNOKR |I'n addition, the mca

capacitor 13 is electrically connected with the antenna connection
termnals 1l6a idqq iGb by wires 22a and 22b. In other words, the I1C chip 14
10 is electrie€a r3 connected to the antenna connection term nals 16a and
16b via the m aI capacitor 13. In addition, a plurality of conducting
portions Q@@Pé‘-‘ﬁ}ovi ded in the insulating

FIGS. 1 to 3 show an IC module of a combined contact and non-contact type
being the IC module according to the first embodiment of the present invention. FIG. 1
10 is across sectional view shown by placing the front surface of the module to face
downward, FIG. 2 is a front surface view, and FIG. 3 is a back surface view. Note that
FIG. 1 is a cross sectional view taken along the line I-] in FIG. 3.
An IC module 10 of the present embodiment has an external connection terminal
12 complying with the standards (i.e., ISO7816 and JISX6303) on the front surface of an
15  insulating substrate 11. In addition, a mica capacitor 13 and an IC chip 14 are
sequentially laminated on the back surface of the insulating substrate 11. The mica
capacitor 13 and the IC chip 14 constitute a laminated body 15. A pair of antenna
connection terminals 16a and 16b is formed on the back surface of the insulating
substrate 11 by interposing the laminated body 15 therebetween.
20 [0014]
The IC chip 14 is electrically connected with the mica capacitor 13 by wires 21a
and 21b. In addition, the mica capacitor 13 is electrically connected with the antenna

connection terminals 16a and 16b by wires 22a and 22b. In other words, the IC chip 14



substrate 11 and the IC chip 14 is electrically connected with the external
connection 5 terminal 12 at a plurality of connecting points via wires 26
passi ng through these conducting portions 25. Mreover, a sealer 30 is
provi ded, and the | am nated body 15 and each of the wres are protected by
being sealed by this sealer 30. Note that the sealer 30 is omtted in FIGS.
1 and 3 for convenience of illustration and the range where the sealer 30 is

10 provided.s.shown by the bro enllne 015 ri.al, far the
st at i nds e natersd 6 hF SiiFg oBBéssioh Femeth Pekad e i the men oo ven
fabric, a woven fabr| c, afilm a polyimde filmsubstrate, a gl ass epoxy
substratecaﬁﬁ?ﬁoh baper phenol substrate can be used. Exanples of the film
i ncl ude general 15 purpose filnms such as pol yet hyl ene terephthal ate (PET),
pol yet hyl ene naphdditibmtaepliREn)qf copdicyipp eostioan@s srd frovided RS} insplakipput yl ene
terepht hal ate (PBT), polycarbonate (PC), acrylonitrile-butadi ene-styrene
( ABS) CODQhUsmtelmid»tm: Iy thiphl4as t-IGarleﬁMCaonnacte@dmhlﬂeedextmhly@ahmmnesl n

(PET-G in which at east 3 conponents (i.e., ethylene glycol, terephthalic
acid, and i g&m &5%&91 WS hASHlg iRelypmeRy! ene (PP),
20 poI yeth e%zg ?SE?(E ylm a&%a%\rmnlg rern % gﬁgss epoxy substrate and
a polyimd m su strgie are preferable fromthe viewpoi nt of heat

resi stanc@og%lﬁ‘%g‘? IOPE) 6] 11 The external connection termnal 12 is a

termnal for the contact communication with external devices and is forned
on the front siferaeverot seales 3 isprouidedgnd dhslapanaed hody lyrrndeaetaehihe he

substrate in FIG 1). As shown in FIG 2, the external connection
wires are protected by being sealed by this sealer 30. Note that the sealer 30 is omitted in

FIGS. 1 and 3 for convenience of illustration and the range where the sealer 30 is
10 provided is shown by the broken line.
[0015]
As a material for the insulating substrate 11, insulating materials such as a paper,
a nonwoven fabric, a woven fabric, a film, a polyimide film substrate, a glass epoxy
substrate, and a paper phenol substrate can be used. Examples of the film include general
15  purpose films such as polyethylene terephthalate (PET), polyethylene naphthalate (PEN),
polyphenylene sulfide (PPS), polybutylene terephthalate (PBT), polycarbonate (PC),
acrylonitrile-butadiene-styrene (ABS) copolymer, polyvinyl chloride (PVC), a modified
polyester resin (PET-G) in which at least 3 components (i.e., ethylene glycol, terephthalic
acid, and 1,4-cyclohexane dimethanol) are polymerized, polypropylene (PP),
20  polyethylene (PE), and polyimide.
Among them, a glass epoxy substrate and a polyimide film substrate are
preferable from the viewpoint of heat resistance and cost.

[0016]



termnal 12 has an external shape of round-cornered rectangles and the
inside thereof is 5 partitioned into O to C8 areas that are insulated from
each other. The external connection termnal 12 is forned by, for exanple,
subjecting a copper foil adhered on the insulating substrate 11 to an
etching treatment to forma predetermped pattern and applying nickel

pl ati ng and gold plating thereon. In the present enbodinent, the IC chip 14

is electrically,connected with 6 ar .10 .. e. to and C5 to C7

oy eas. i a_t he B AASER Tpmptioh Srihgezis tomind e sefactioBiicatoRhe i ca
capacitor 13, a mca capacitor 13A shown in FIG 4 or a mca capacitor 13B
shown in Mt externgl devisssand) is formgd opdhe Bay sunface ofithaiinshlgting swWistratsAlshown in
FIG 4 is a single |layer capacitor and has a 15 mca film41l and el ectrodes
42a to 42¢urfderneeth thesubstrite S FiGclds Astsbownifin FIKhe, deaxtarnal@snnetBan and 42c are
connected by a through hole 43. Wen the m ca capacitor 13A is used, the

wWires 21 geraiichl 22 asioniiernal shhfeof rbundbémaredrectapiaranti ekt indide ier@lfect r ode
42a whereas the wires 21 b and 22b are connected to the el ectrode 42b so

t hat ascaBQﬁftibﬁéed {h%!‘g?]:tclﬁo Bﬁ&g%g{apﬁ%rinédﬂﬁe@h@ﬁﬂéa@ﬁ8&1er42b and 42c is 20

connectedto t ant enna connection termnals 16a and 16b

in parallel. te that the electro 42d i s d el ectrode that does not
have-an el ect r i PAFETRLET DR 8T S fomtpe by’ AvPRE SRS Art ace
thereof aligns with that of the electrode 42c in _order to adjust the

overal | mseRRes fethadherrdson the orsuigting subsipied (g An eishingireakneE 40 BMidhe nica film
41 is not particularly limted, one having a thickness of 10 to 30 mcan

sui t abl y Ipesdeedined pattern and applying nickel plating and gold plating thereon.

In the present embodiment, the IC chip 14 is electrically connected with 6 areas;
10 ie. C1to C3 and C5 to C7 areas, via the conducting portions 25 and the wires 26.

[0017]

As the mica capacitor 13, a mica capacitor 13A shown in FIG. 4 or a mica
capacitor 13B shown in FIG. 5, for example, can be used.

The mica capacitor 13A shown in FIG. 4 is a single layer capacitor and has a

15  mica film 41 and electrodes 42a to 42d formed on both surfaces thereof. The electrodes
42a and 42¢ are connected by a through hole 43.

When the mica capacitor 13A is used, the wires 21a and 22a shown in FIGS. 1
and 3 are connected to the electrode 42a whereas the wires 21b and 22b are connected to
the electrode 42b so that a capacitor constituted between the electrodes 42b and 42¢ is

20 connected to the IC chip 14 and the antenna connection terminals 16a and 16b in parailel.
Note that the electrode 42d is a dummy electrode that does not have an electrical function
and is arranged so that the under surface thereof aligns with that of the electrode 42¢ in
order to adjust the overall module thickness.

[0018]



The el ectrodes 42a to 42d can be formed by various nethods such as a
deposition nmethod, a plating nethod, and a printing nethod. Wen forned by
a printing method, 5 they are formed using a conductive ink obtained by
kneadi ng fine netal powder with a liquid resin or a glass frit. In this
case, fine powders of netals such as sijhver, gold, copper, nickel, and

al um num can be used as the fine netal powder. Although the thickness of

t he el ectrodes a to.42d jis no articularly lLimted ne, havi a

it ckness. of - ddang e EbgsnSnP Rt G Al ey oy WReg e Hhothe 43 1 s
formed by providing a through hole penetrating the entire capacitor 13A and
t hen coat RHjclness ot 39urn seeswipblyrhe ustd-ough hol e with a conducti ve
material. As the conductive material to be coated, the sanme conductive ink
used when f or Thaglettrades s ta htbmnd fotmpeddRdvanpus rettprds sudhreg adephsitioman be
used. [0019] 15 The mca capacitor 13B shown in FIG 5 is a double |ayer

capaci t or niefhohk glatifg nfe@RAC A4 pBRtitHetBod. apath foimlbyad gidid@mabed. The
capacitor 50 has a mca fi [m 51 and el ectrodes 52a to 52c formed on the both

surf aces g@?ra?é)fogggﬁg%iﬁg?‘B%8#&1&&@9;#%%&%&%&?\1@1;%%@%}@% ngei?ﬂ g)%'v\%&t&fﬁﬂ s 62a to

62c formed “on t surfaces thereof. ass layer 71 is
formed bet.ween the capacjito 0 50 d the capacitor 60, there adheri ng
the. ol et HBE TESE on, AT Eite e 08% o TBSEOVERS el oD 85 er 8l and 72b ar e
provi ded by penetrating the capacitor 50 and the capacitor 60. The
el ect r ode§Om®Es, nicieh and akimigwa caphe dsed asdbmbes watahpetidaadithorgietheby the via
72a and the el ectrodes 52b and 62b are connected with each other by the via
72b. [ 002@icki®ss Mtbaelebreodes d2a tadialcs ot patBdilarty lirndeld, onbhdaving eshielineas and 22a
shown in FIGS. 1
of 10 um or less can suitably be used.
10 The through hole 43 is formed by providing a through hole penetrating the entire
capacitor 13A and then coating the inner surface of the through hole with a conductive
material. As the conductive material to be coated, the same conductive ink used when
forming the electrodes 42a to 42d by the printing method can be used.
[0019]
15 The mica capacitor 13B shown in FIG. 5 is a double layer capacitor in which a
capacitor 50 and a capacitor 60 are laminated.
The capacitor 50 has a mica film 51 and electrodes 52a to 52¢ formed on the both
surfaces thereof. The capacitor 60 has a mica film 61 and electrodes 62a to 62¢ formed
on the both surfaces thereof. An adhesive glass layer 71 is formed between the capacitor
20 50 and the capacitor 60, thereby adhering the electrode 52¢ and the electrode 62¢. In
addition, vias 72a and 72b are provided by penetrating the capacitor 50 and the capacitor
60. The electrodes 52a, 52¢, 62¢, and 62a are connected with each other by the via 72a

and the electrodes 52b and 62b are connected with each other by the via 72b.

[0020]



and 3 are connected to the el ectrode 52a whereas the wires 21 b and 22b are
connected to the electrode 52b so that the capacitor 50 constituted between
the el ectrodes 52b and 52c and the capacitor 60 constituted between the

el ectrodes 62b and 62c are connected to the 5 IC chip 14 and the antenna
connection termnals 16a and I6b in pangllel. [0021] As the mca filnms 51
and 61, the sane filmas the mca film41l can be used. As the el ectrodes 52a
to 52c and 62a 62c. .the sa ectrqdes as e. e t rodes 0 42d can
be uoed. ExanpBRerhé mite RAGIF 4PB T bied 58 ke odf ot P MENRID 16841 P ci e
10 a low nelting point glass having a borosilicate glass as its major
conponent _anq-%@rqﬁoggee;%t%atﬂge}y%oc}% atm@SﬁQﬁW@W%\%&zb@F%@n&e?tﬁ%l&gh hol e
penetrating the entire capacitors 50 and 60 and then filling in the through
hol e wi t h tlze elentrdde 52b o that theicapacitas SO comstinerdhatwearcthergleeirodss 52b ahé 524 | | ed
in, the sanme conductive ink used when formng the electrodes 42a to 42d by

t he pri nt iang theasapaudtoe 60 chstingatibetdoer B0 2R trEdaBIband 60¢ adeeohfectdi tp tHed
i nclude the bare chips that are capabl e of non-contact comrunication around

the fr Egu?@%ﬁipblaﬂgﬁ 8¢ arkSthalddAnefiof 1dhBnalS16 Mdzl16b]i§8§ﬁlléﬂ'|z1 2.54 Gz, and

the |i The "ant enna connection termnals 16a and 1lob are produced on the
i nsul ati ng 20 i&ﬁsﬁrate 11 using a netal foil by processes such as an
etching process, a printing process, a wring process, a deposition

e oo A o S oV Eopsei oot " i
or the Iike can be used. 14 Al though gold wires are preferable as the wres
21a, 21b, 22a, “Az=2he elaetrpdee 52a toe52c and 62a to 62c, the same electrodes as the electrodes
42a to 42d can be used. Examples of the materials for the adhesive glass layer 71 include
10 alow melting point glass having a borosilicate glass as its major component. The vias
72a and 72b are those formed by providing a through hole penetrating the entire
capacitors 50 and 60 and then filling in the through hole with a conductive material. As
the conductive material to be filled in, the same conductive ink used when forming the
electrodes 42a to 42d by the printing method can be used.
15 [0022]
Examples of the IC chip 14 include the bare chips that are capable of non-contact
communication around the frequency bands of 135 kHz, 4.9 MHz, 6.5 MHz, 13.56 MHz,
2.54 GHz, and the like.
The antenna connection terminals 16a and 16b are produced on the insulating
20  substrate 11 using a metal foil by processes such as an etching process, a printing process,
a wiring process, a deposition process, and a plating process. As the metal foil

constituting the antenna connection terminals 16a and 16b, gold, copper, aluminum,

silver, nickel, or the like can be used.



wires of silver, platinum alumnum copper, or the Iike can also be used.
As the sealer 30, an epoxy resin, a silicon resin, a polyester resin, or the
| i ke can be used. 5 [0023] Since the mca capacitor 13 and the IC chip 14
are lam nated and nounted on the insulating substrate 11 on the sane side
as the antenna connection termnals 16gg4and 16b in the I1C nodule 10 of the
present enbodi nent, it is possible to shorten the wirings (i.e., the wres

21 a, 21b, 22a,,and, 22 t hat conne bef ween e.m capaci 3, the IC
chip 1014 aEPR G LR IREEOI (o FHAI S 21 B2t 610 24 by ebent
inventors discovered that deviations in the resonance frequency occur due
to the i nWifes ahtibvenmiptinugs. slugrHeemofoppere ot s ke camalsqpe 8sedt hensel ves in the
conventional |C nounted bodies. Since the I C nodule 10 of the present

enbodi nent i s Asdimadehler 80, anegoxy regin, heiliebd esis apolyebter resinporthe &ké caguency by
shortening the connecting 15 wires, it is possible to produce an |IC nounted
body t hat phagda hi ghly accurate resonance frequency and is highly reliable
i n non-contact comunications by including the IC nodule internally. [0024]
In addition, sj ]the m ca capacitor 13 and the I1C chip 14 are | am nated
and 20 nounted on the insulating substrate 11 in the IC nodule 10 of the

eason, 11 is SBEHETeRsSRpt b e RG cRe Mt Aaged i EROHELOn IR o

capacitor, within an area range of the external connection term nals
conpl yi nginsklating pubstratgridandhe gameside a9by snignegwpnpeaie3em)inals Aczardilaiyl y, t he
| C nodul e 10 of the present enbodi nent can be produced by a general 15
in the IC module 10 of the present embodiment, it is possible to shorten the wirings (i.e.,
the wires 21a, 21b, 22a, and 22b) that connect between the mica capacitor 13, the IC chip
10 14, and the antenna connection terminals 16a and 16b.

The present inventors discovered that deviations in the resonance frequency occur
due to the inductance and resistance of the connecting wires themselves in the
conventional IC mounted bodies. Since the IC module 10 of the present embodiment is
capable of reducing the effects on the resonance frequency by shortening the connecting

15  wires, it is possible to produce an IC mounted body that has a highly accurate resonance
frequency and is highly reliable in non-contact communications by including the IC
module internally.

[0024]

In addition, since the mica capacitor 13 and the IC chip 14 are laminated and

20  mounted on the insulating substrate 11 in the IC module 10 of the present embodiment,
the IC module can be mounted in a small area. For this reason, it is possible to configure
the IC module 10, which also has a capacitor, within an area range of the external

connection terminals complying with the standards (i.e., ISO7816 and JISX6303).

Accordingly, the IC module 10 of the present embodiment can be produced by a general



pur pose production apparatus that has been used for producing I C nodul es

wi thout a capacitor, and thus |ow cost production can be achieved. [0025]
In addition, since the mca capacitor 13 that has a stable capacity is used
as a plate 5 capacitor in the present enbodinent, it is possible to achieve
resonance frequency with even hi gher agguracy. Moreover, since the mca
capacitor is highly heat resistant, processing steps such as a soldering

step and res LK C e i t r and the
¢ hodul o ua et AR EhAC BRI R YO B GG B B RBEEE, T
produced. 10 OO%KL I n addi tion, since the mca capacitor 13, the I1C chip
14, and t fPagl thug, lowy,eqst p u?té}nrﬁaﬁzi’leé‘ﬂi‘SYf nd 16b are connected by wires
in the present enbodinment, the connections can be nade regardl ess of the
sizes of the n{®&5tapacitor 13 and the IC chip 14, or the like. 15

Mor eover, since the I C nodul e 10 has the external connection termi nal 12, it
is possi bl e t In gidihig einadthle Ghiod vapaedohidditatdap alstableodapactit iaakdédy a plate
comuni cations by internally including the nodule while exposing this

term nal  eihabiG if Wd fe&nt dhiBbditRnt, itlis pSssitRORSAchIcSe E‘é&oﬁ‘ﬁfc@ﬂéqﬁ&c& Gifppunt ed

body of a conbined contact and non- cont act type 27] 20 Note that the IC
nodul e of _t S V. odi nent .

Al t hough |¥e%%1&éegn§| gu egﬁ{’] ng ﬁigce#lﬁ%g{ 1%:2{;‘1();) otr?s &%ﬁlzﬁ%gtt Slsﬁ%gpchi p 14 are
| am nat ed on the back surface of the |Hsul atin substratg éoln thj s order
in the abBXASCSSHIBRHPS TR 25 & obdsingSIPAPd RHESSHRKIRE 510iCRB Pe LORIFHWIARMY C chi p

14 may be interchanged. 16
any problems and the IC module and the IC mounted body using the IC module can be

readily produced.

10 [0026]

In addition, since the mica capacitor 13, the IC chip 14, and the antenna
connection terminals 16a and 16b are connected by wires in the present embodiment, the
connections can be made regardless of the sizes of the mica capacitor 13 and the IC chip
14, or the like.

15 Moreover, since the IC module 10 has the external connection terminal 12, it is
possible to produce an IC mounted body capable of contacting communications by
internally including the module while exposing this terminal on the surface. That is, it is
possible to obtain an IC mounted body of a combined contact and non-contact type.

[0027]

20 Note that the IC module of the present invention is not limited to the above
embodiment. Although it is configured that the mica capacitor 13 and the IC chip 14 are
laminated on the back surface of the insulating substrate 11 in this order in the above

embodiment, the order of the mica capacitor 13 and the IC chip 14 may be interchanged.



In other words, it nmay be configured so that the I1C chip 14 and the mca
capacitor 13 are |am nated on the back surface of the insulating substrate
| I inthis order. [0028] In addition, although FIGS. 4 and 5 are shown as
the specific configuration of the 5 mca capacitor 13 in the present

enbodi ment, the specific configurationij@f the mca capacitor 13 is not
particularly limted and, for exanple, it is also possible to configure by

| t Lt th | t, th

e RS SRS BRI BB M AR "
it fil t the ik b 1 0029] | ddi tion,

Rt b L o Bl el 20, 1,300

termnals 16a and 16b are connected by wires in the present enbodi nent,
these el ectri cHl028bnnections are not linmted to those achieved by the wres
and may be achieved, for exanple, by adhesion using an anisotropically

conductive resimaddition, aifiduph FIGSNoh&d § Adtshown bbitiR spadfic comfigvestionnd tsair f aces
of each nenber need to face each other. For exanple, when the mca

capacig or mi3h, EEEM? 15 h Ek%res@nt' hntichéhs! G sﬁ&'i’f?c ccﬁﬂﬁ%ﬁfah@ﬂ%f gRMRg connected

fromboth side§ is used, the IC chip 14 can be ACF-connected wth the

o o BB AT KSR AR BRRBERAMRTEES e

surface 20 side of the mca capacitor 13B so as to be superl nposed on the
ant enna cBYnfi’é‘EP?tH‘fg 3 YIIPPRCPAPEIPES and 16b, the ACF connection between the

el ectrodes 62a and 62b and the antenna connection terninals 16a and 16b can
be achi eved. [ BB8@jveq the plate capacitor used in the present invention is not limited to a

mica capacitor and a ceramic capacitor, a film capacitor, or the like may be used.
10 [0029]

In addition, although the mica capacitor 13, the IC chip 14, and the antenna
connection terminals 16a and 16b are connected by wires in the present embodiment,
these electrical connections are not limited to those achieved by the wires and may be
achieved, for example, by adhesion using an anisotropically conductive resin film (ACF).

15  Note that in this case, connecting surfaces of each member need to face each other.

For example, when the mica capacitor 13B shown in FIG. 5 in which the same
electrode can be connected from both sides is used, the IC chip 14 can be ACF-connected
with the electrode 52a and the electrode 52b by being superimposed on the mica
capacitor 13B face down. On the other hand, by making the size of the under surface

20  side of the mica capacitor 13B so as to be superimposed on the antenna connection
terminals 16a and 16b, the ACF connection between the electrodes 62a and 62b and the
antenna connection terminals 16a and 16b can be achieved.

[0030]



I n addi tion, although the IC nodule 10 of the present enbodi nent has the
external connection termnal 12, external connection termnals are not
essential. Wien the |IC npodul e does not have an external connection

termnal, it is possible to produce an |1C nounted body that is only capable
of non-contact comruni cations by incluging the 5 1C nodule internally. In
ot her words, a non-contact IC nount ed body can be obt ai ned I n addi tion,

al t hough the I dul e 10 odi ment sSo as to
have a pair of E’t‘?ﬁ lﬁ'@H &er}gﬁﬁ?‘ﬁ’ﬁﬁﬁlﬁﬁfg‘bfﬁfeﬁw %

configured so as to have two or nore pairs of antenna connectl on term nal s.
[0031] 1extgrnad qonn@tﬂpnm@nmactlQmmm@fcomnpa ceseyinals o aat pssentios Wiheni n whi ch
an antenna is connected to the IC nodule of the present invention. The IC
i nl et usithgI€ heodule doed nbehal® anerermi ngnricctiort feemimal) itds pessiblstoqwoduce akl GS. 1
to 3 will be described as a first enbodinment of the IC inlet of the present

i nvent i oniC dauhte®Bdy hAER ohliecabhblEBHHb R cdfladt SomBRMicalOhidbieeRdRl thhie ant enna

are connected to theé antenna connection termnals 16a and 16b. The nica

capacig oryclg 81;1!9 idtDRafy! ﬁ@lﬁeﬁ&&ds Ca%%%h&@ i mRRhRl 'bgéﬁ Eé}}ﬁé‘cﬂﬁ&eaﬁh' p 14 to

forma resona clrcul I'S reason, I I'S pOSSI nan IC

nmount ed body c | £ of non-co ication et ween ,20 e I.C chip 14
and ext er nal d@\ﬂ%gg’é’nvﬂgwugli‘lgleqé @L@? E@f"l é’r?f're% odUReds FRaeuyed
internally included in the body. In addition, since the IC rmdul e 10 has the
ext er nal sowriebayeompaieeidnierina tonnection @rrnpzaﬁl fglaad tl6b.abmay e ganfiguredsmt ed
body of a conbi ned contact and non-contact type which is also capabl e of

communi cads tohavdyvd dremerepairs bf atairaiohedcties terinigald. C chi p and

[0031]
10 (IC inlet)

The IC inlet of the present invention is one in which an antenna is connected to
the IC module of the present invention. The IC inlet using the IC module 10 according to
the embodiment shown in FIGS. 1 to 3 will be described as a first embodiment of the IC
inlet of the present invention.

15 [0032]

When the IC module 10 is used, both ends of the antenna are connected to the
antenna connection terminals 16a and 16b. The mica capacitor 13 and the antenna are
connected in parallel to the IC chip 14 to form a resonant circuit. For this reason, it is
possible to obtain an IC mounted body capable of non-contact communications between

20  the IC chip 14 and external devices when the IC inlet of the present embodiment is
internally included in the body.

In addition, since the IC module 10 has the external connection terminal 12, it is
possible to obtain an IC mounted body of a combined contact and non-contact type

which is also capable of communications by the contact system between the IC chip and



18 external devices due to the internal inclusion of the nodule in the body
whil e exposing this terminal on the surface. [0033] The antenna is
preferably fornmed on an insulating support for the sake of 5 handling
conveni ence. In this case, by integrating the insulating support on which
the antenna is formed and the I C nodujg of the present invention, it is
possible to forman IC inlet in which the I C nodule and the antenna are
integrated. The, insulating s rrt .on which the antenna is,.formed can be

obt ai ned, SYepal deyiesn v topfie gidshal inlpsion e (e modile A b bhdy Whils SEOUAL adhesi on
of an insulating support and 10 a netal foil followed by the patterning of
t he met al thisgprmigal anihe swfaceui t substrate. The patterning of the metal foi
can be carried out as follows, for exanple. First, a photosensitive resin

| ayer is provi[@@83jon the netal foil of the circuit substrate and a pattern
is drawn directly on the netal foil of the circuit substrate by the nethod

in which the PROIASRATE preklablf Frthel YR ihsul ARG SBppRefor she@kaofrask formed by
a negative or a 15 positive photographic film “or"'a chromumfilm or by

vari ous : L nkd.ng., [ : [ : By using
he. o meaapi oftelieRt. TuBbi Suel By uPERIRS, AP sRolil ATLAGIPLIR e, Y

el uti ng unnecessar t al rts, due.to a so-call.ed . etchi oces sing a
ferri o criaes QoneR Peshihe JCaBRs of o A SSOITEPERD: (0f PORROI IR BTIELICT | al s
for the insul ati_ng S”ﬁﬁgt can be selected fromthe sane materials as 20

t hose | i sinkeyirf whichike ihwaothele iand thewipémna ees infegratasl. | C nodul e. Exanpl es of the
materials of the netal foil for form ng the antenna include copper, silver,

al um num gol dTheimswlating dupport be meidh, the antaneoins doreiddwan balkbaimedafoni ng a fine
nmet al powder of these netals.

example, by preparing a circuit substrate due to the adhesion of an insulating support and

10 ametal foil followed by the patterning of the metal foil of this circuit substrate.
The patterning of the metal foil can be carried out as follows, for example. First,
a photosensitive resin layer is provided on the metal foil of the circuit substrate and a
pattern is drawn directly on the metal foil of the circuit substrate by the method in which
the photosensitive resin layer is patterned using a mask formed by a negative or a
15 positive photographic film, or a chromium film; or by various methods such as a printing
method and a lettering method. By using the formed pattern as a mask, the metal foil
pattern can be formed by eluting unnecessary metal parts due to a so-called etching
process using a ferric chloride solution, a caustic soda solution, or the like.
Materials for the insulating support can be selected from the same materials as
20  those listed for the insulating substrate of the IC module.
Examples of the materials of the metal foil for forming the antenna include
copper, silver, aluminum, gold, or an alloy thereof, or a conductive ink containing a fine

metal powder of these metals,



19 Note that if an antenna wire in which an antenna is covered by an
insulating material is used, it will easily multiply wind and the degree of
freedom concerning the configuration of the antenna in the ICinlet will be
high. [0034] 5 FIG 7 is a perspective viewof an ICinlet | according to a
second enbodi nent of the present invepjion. The ICinlet 1 of the present
enbodi nent is configured froman IC nodule 100 according to the second

R LU S CHETE R ST A

termnal 160 and a 10 second electrode termnal 170 each externally fitting
in the oppdsTitlgs vsed, Biwill easilyrmaulaiply windrand dhe dagre of drerders cap@ming 8¥ond si de
surface) of the plate capacitor 110, and an I C chip 180 |am nated on the

pl at e capanfigarmatidd 6f the @0@b6ha inRh&GIC &letsvidl bertogls secti onal vi ew t aken al ong
the line Il-11" in FIG 7. Note that the 15 thickness of each layer in FIG
8 is different[ghsgm that of the actual layer for the convenience of
illustration. As shown in FIG 8, the plate capacitor 110 has a capacitor

uni t J520 and 1S Zggﬁbé&geﬁg% %&?&gpﬁ@ﬁnﬁ??%ﬁéo&&ﬁg%hEecjoﬁg e&%ﬁdigne% S film

121, and el ectrod : _ on t'he under surtace and top surface
and of ectEHES T ealitn 14 KOEd T GLpBErH) SPPOUmEnHS Cougere SamardE and top
surface of the film An adhesive glass |layer 141 is provi ded between the
capaci t ormodile 18Qaccarding teethe senond embpdiment ofithe presedneentine aed acantoy® 123 and
t he el ectrode 133.
200 connected to this [C module 100.
The IC module 100 has a plate capacitor 110, a first electrode terminal 160 and a
10  second electrode terminal 170 each externally fitting in the opposing two side surfaces (a
first side surface and a second side surface) of the plate capacitor 110, and an IC chip 180
laminated on the plate capacitor 110.
[0035]
FIG. 8 is a cross sectional view taken along the line II-II' in FIG. 7. Note that the
15  thickness of each layer in FIG. 8 is different from that of the actual layer for the
convenience of illustration.
As shown in FIG. 8, the plate capacitor 110 has a capacitor unit 120 and a
capacitor unit 130. The capacitor unit 120 has a mica film 121, and electrodes 122 and
123 formed on the under surface and top surface of the film, respectively. The capacitor
20 unit 130 has a mica film 131, and electrodes 132 and 133 formed respectively on the
under surface and top surface of the film.
An adhesive glass layer 141 is provided between the capacitor unit 120 and the

capacitor unit 130 to bond the electrode 123 and the electrode 133.

[0036]



[0036] 20 In addition, in the plate capacitor 110, a mca film143 is

| am nated on the under surface side of the capacitor unit 120 via an
adhesive gl ass | ayer 142. Mrreover, a mca film1l45 is |amnated on the top
surface side of the capacitor unit 130 via an adhesive glass |ayer 144. An
arnor 147 and an arnor 148 are | am natgd respectively on the |ower 5 side of
the mca film 143 and on the upper side of the mca film 145. An external

of “the ar mor ARCA T AR EPRIREEAE ol %ﬁm feg A el 8l PEREE 20 nat e

body of these ¢ ents., [0037] Afirst el e rm.nal 160 t hat
ext er nal |Syipcg %8‘5&&?‘% Fapaciter 2012 @%a‘il?&?‘r@ {1‘% &P‘feﬁﬁ"é) aAJHC% he plate
capacitor 110 therein is confl gured fromt hree I ayers; i. a conductive

resin | ayldm 14515 laminateit oh theatpp surfaz sidernd the eapheitar quitdﬁﬂrvga Areadbesive3 in this
order fromthe inside. Likew se, a second electrode ternmnal 170 that

ext er nal | glassildyer 14 Ahhator Bi7Td@duaifce] MlarOhnfinsed rspedtielysa thad@yerof t he
pl ate capacitor 110 therein is configured fromthree layers; i.e., a

condugt i Vgid S%hOmi@Vfin 148landbnthe Kifper sfﬁlé%?t}i!eﬁﬁlcam 155 Ar8dierhzl P! at ng
| ayer 173 in this order fromthe |n5| de. [0038] An I1C chip 180 has bunps

conduot 1 VArRRr AT RSl FBloehEa7 B8 bR R TR ARCAR ERalore 11t

capacitor, 110, and the bu 181 and the _bunp 182 are respectively connected
to 20 thel%Mﬁ%wla@lcaewt@aélOlt;foaﬁalr?qiérom ke gted e QI ARSe £OMDPPEI i 5

ani sotropically conductive resin film 185. Mreover, in the present
enbodi nent, a [§83Iler 190 is provided frompart of the

A first electrode terminal 160 that externally fits one side surface 110a (first side
10  surface) of the plate capacitor 110 therein is configured from three layers; i.e., a
conductive resin layer 161, a nickel layer 162, and a solder plating layer 163 in this order
from the inside. Likewise, a second electrode terminal 170 that externally fits the other
side surface 110b (second side surface) of the plate capacitor 110 therein is configured
from three layers; i.e., a conductive resin layer 171, a nickel layer 172, and a solder
15  plating layer 173 in this order from the inside.

[0038]

An IC chip 180 has bumps 181 and 182 on its under surface. In addition, an
anisotropically conductive resin film 185 is provided between the IC chip 180 and the
plate capacitor 110, and the bump 181 and the bump 182 are respectively connected to

20  the external electrode 151 and the external electrode 152 via this anisotropically
conductive resin film 185.

Moreover, in the present embodiment, a sealer 190 is provided from part of the

first electrode terminal 160 to part of the second electrode terminal 170 so as to cover the

IC chip 180. Note that the sealer 190 is omitted in FIG. 7 for convenience of illustration.



first electrode termnal 160 to part of the second el ectrode termnal 170 so
as to cover the IC chip 180. Note that the sealer 190 is omtted in FIG 7
for convenience of illustration. 21 [0039] FIG 9 is a diagramview ng the
el ectrode 122 (el ectrode 132) fromthe under surface side. In addition,

FIG 10 is a diagramview ng the el ectygpde 123 (el ectrode 133) fromthe top
surface side. As shown in FIGS. 9 and 10, parts of the el ectrodes 122, 132,
5 123, and 13§gjlgggﬁl nost central portions of the plate capacitor 110
respectively p electrode main bodies 122a, 132a, 123a, and 133a that
are formed insjide in the width, direction. The mca fjlm12 m.ca film 131)
i s sandwi ched by-PHeadiageam yavingte clacaeds bifelclepyd e%'&%ﬁ@&@é?rr ode 123
(el ectrode 133) at the el ectrode nmain body 122a (el ectrode 10 nain body
132a) andsurfage sidec i asditiona FHG iddy a dk@zant eleadng Bdelavtiode batielerssdy 13her eby
constituting the capacitor. In addition, part of the el ectrode 122

(el ect r odeorh3Rg toprsutfhce sided eAsshowacia FIGS Grasd t& paat of the efeabdesclapatid,or 110
makes up a connecting portion 122b (connecting portion 132b) formed on the

whol e ssurfacend M3 fﬁeall‘ﬂg%;c@?gélg)r%ﬁidn@%fﬂﬁ'ﬂat& bhshcRONMRCE RO RAY B up22b 15

(connecting portion 13 ought i1 nto contact wth the conductive resin

ther e ¢ reloriogfaih bbks P14 PadEhd Dibn et B MG i Mdl 110" C7 o1

surface | .| ob side of the plate capacitor 110 nakes up a connecting portion
123b (conME&SHPRg portion 133b) formed on the whole surface in the width
direction, and this connecting gortion 123b 20 (connecting portion 133b) is

brought into cOmtmida flint 121t (mdcatime l3h)iiy sandeddhed [bake electiodefl22 (¢ectswleond
el ectrode termnal 170 to be electrically connected therewth.
132) and the electrode 123 (electrode 133) at the electrode main body 122a (electrode
10 main body 132a) and the electrode main body 123a (electrode main body 133a), thereby
constituting the capacitor.

In addition, part of the electrode 122 (electrode 132) in the side surface 110a side
of the plate capacitor 110 makes up a connecting portion 122b (connecting portion 132b)
formed on the whole surface in the width direction, and this connecting portion 122b

15 (connecting portion 132b) is brought into contact with the conductive resin layer 161 of
the first electrode terminal 160 to be electrically connected therewith.

Likewise, part of the electrode 123 (electrode 133) in the side surface 110b side
of the plate capacitor 110 makes up a connecting portion 123b (connecting portion 133b)
formed on the whole surface in the width direction, and this connecting portion 123b

20  (connecting portion 133b) is brought into contact with the conductive resin layer 171 of
the second electrode terminal 170 to be electrically connected therewith.

[0040]

FIG. 11 shows a pattern of these external electrodes 151 and 152,



[0040] FIG 11 shows a pattern of these external electrodes 151 and 152. 22
As’ shown in FIG 11, the external electrodes 151 is constituted froma bunp

connecting portion 15 la and a term nal connecting portion 15 Ib, and it is

configured so that the bunp 181 connects to the bunp connecting portion 151
a via the anisotropically conductive gesin film 185 and so that the first

el ectrode termnal 160 that externally fits 5 the side surface 110a side

Lher el Connec SunATGeT Tflelo SAMERLAR AL LANGRA B matslhﬁpaﬂﬂr the

external el ect s C Conneet i'ng tion 152a
and a term nal. connect.in ion 152b, and it. onfigured so that t he
bunp 182 ©8RTRERE PR ﬁég B&ﬁﬁt%m@ie‘ewgﬂwqm%?i @ﬁan 1gured so

ani sot ropi cal | conductive resin film 185 and so that the second el ectrode
t erm nal th#tohe bemp é&t eormattsyo the bumpsconhectivigpertiur ¥5de ialthe pnisptaepieallar ei n
connects to the term nal connecting portion 152b. 1In the top surface side

of the plahéusiapassin film 189and fiethanthe fird eRORodesteaninakedlatiattexterhdily fitol der
plating layer 163 of the first electrode termnal 160 and the solder plating

layer 5 178e gilie Elﬂ?ac%qqgﬁgd@hﬁfélﬁ Q%eEﬁrt@lH'éacEnﬂiKQ C%ﬁh&tl%% ﬁbﬁ%nplgrﬂ).i ons that

are not covered by the sealer . 5 As a result of ese connecti on

rel ati onshi ps, ng CI Ult i ch apac nit.120, the
capaci tor uni tng%%ﬁg cfﬂ%e)ftﬁ ?%WH %‘S cPlégtE%ﬁ%grcﬁledblliﬁnp 5%’rnaf: “%eﬁz W th
respect tothe |.C chip 180|s formed. [0Q4 Materials for the arnors 147
and 148 iRPrigfe! %ﬂ@géﬁtte@ﬁ%cfpmm%aﬂmﬁa 1§5>» fléefs co lsqr%fﬁ%q‘ﬁ?é ‘anme

materials as those listed for the above-nentioned insulating substrate 11.
Al t hough humep 183 eoimneststoshe bhmp sommcting pdrtiand S2a Biaitke amsotivgicallzul ar |y
mted c})?lductive resin film 185 and so that the second electrode terminal 170 that externally

10 fits the side surface 110b side therein connects to the terminal connecting portion 152b.

In the top surface side of the plate capacitor 110, the antenna 200 is connected to
the solder plating layer 163 of the first electrode terminal 160 and the solder plating layer
173 of the second electrode terminal 170 both at the portions that are not covered by the
sealer 190.

15 As a result of these connection relationships, a resonant circuit in which the
capacitor unit 120, the capacitor unit 130, and the antenna 200 are connected in parallel
with respect to the IC chip 180 is formed.

[0041]

Materials for the armors 147 and 148 in the present embodiment can be selected

20  from the same materials as those listed for the above-mentioned insulating substrate 11.

Although the thickness of the armors 147 and 148 is not particularly limited, 10
to 300 pm is preferable and 100 to 200 pm is more preferable in order to retain the

strength of the IC module 100.

[0042]



to 300 mis preferable and 100 to 200 mis nore preferable in order to
retain the strength of the IC nodule 100. [0042] 23 As the nmica films 121,
131, 143, and 145 in the present enbodinment, a filmequivalent to that used
as the mca film4l can be used. In addition, as the electrodes 122, 123,
132, and 133, el ectrodes equivalent tg3 those used for the electrodes 42a to
42d can be used. 5 [0043] As nmaterials for the adhesive glass |ayers 141,

42, and 14 Aohgriel Besobhat et b AR HE] BB REROgh ol e

| ayer 71 can be" us € external can pbe fornmed on

the arnor 148, using a tal foil, 6 by processes such as an etching process, a
printi ng Mb@kaLto tgat\MSF‘iiTEﬁbt%BPBﬁ% m4}can Pe Wehosi ti on process, and a plating
process. As the netal foil constituti ng the external electrodes 151 and 152,
gol d, copper, lsladditionmgs tké ¢loetrodenildkd23. b2, and 133, klecadestsguivelsnt to As the | C
chip 180, one which is equivalent to that used as the IC chip 14 can be
used. As thbe wedferheldestrodeedMhioct2dican bgusedal ent to that used as the seal er
30 can be 15 used. [0044] The antenna 200 is preferably formed on an

insul ating suppgyy) for the sake of handling convenience in the ICinlet 1
of the present enbodi nent, and the antenna equivalent to that described in

the 1C modul e 40 mﬁ%ﬁafg?orutﬁg gtdhe%gfe[g?agéﬂyers 141, 142, and 144, materials equivalent

to those used for the adhesive glass layer 71 can be used.

The external electrodes 151 and 152 can be formed on the armor 148 using a

metal foil by processes such as an etching process, a printing process, a wiring process, a
10 deposition process, and a plating process. As the metal foil constituting the external
electrodes 151 and 152, gold, copper, aluminum, silver, nickel, or the like can be used.

As the IC chip 180, one which is equivalent to that used as the IC chip 14 can be
used.

As the sealer 190, one which is equivalent to that used as the sealer 30 can be

15  used.

[0044]

The antenna 200 is preferably formed on an insulating support for the sake of
handling convenience in the IC inlet 1 of the present embodiment, and the antenna
equivalent to that described in the IC module 10 can be used.

20 [0045]

FIG. 12 is a cross sectional view of an IC inlet 2 according to a third embodiment
of the present invention. Note that the constituting members equivalent to those in FIG.
8 are given the same reference symbols in FIG. 12 and detailed descriptions thereon are

omitted.



FIG 12 is a cross sectional viewof an ICinlet 2 according to a third
enbodi ment of the present invention. Note that the constituting menbers
equivalent to those in FIG 8 are given the sane reference synbols in FIG
12 and detail ed descriptions thereon are omtted. 24 The ICinlet 2 of the
present enbodinent is configured froman |IC nodule 101 according to the
third enbodi mnent of the present invention and the antenna 200 connected to

this 1C nmodul erhd fC ﬂ%@a(lr@'tgﬁ%gén‘? er}lg&cgﬁfeéﬁt 8 0811@%&?&; ﬁBﬂlCAé’ltl@il?é&Jei% éﬁl first

el ectrode term na secon ectro ermn

externally fitting,in.the opposing two side surfac a. fir side surface
and a sec%‘ﬁ rc{é?%@qgﬁﬂ?@ce@}b m?mggmeﬁrgseehwgqqo&mﬁ%émg az@bl C chip 180

| am nated on the plate capacitor 110. [0046] The plate capacitor 111 in the
present epdivartadin thisdGmedWedtl.as the plate 10 capacitor 110 in the second
enbodi ment except that the external electrodes 151 and 152 are not

provi ded. |n t ke ICouddlel 161 hAd a platd dapagitoeddihta Brsbeldetneletterntind 16Canthap 180,
the first electrode termnal 160, and the second el ectrode term nal 170 are

connecs eds¥ndble@fodk8E&miadld 70%4ch HabRallyBitinghe tﬁegp@béiﬁ%ﬂa_ﬁ@siué stirfacds faACe- up
state, and thus opposite to that of the 151C chip 180 in the second

nbodi | i 87, th
i ras of it (i AHAER o sectl e RUTam) BF B ek | M AR ar ROpRR R e

In the presen i en i.,res 186 and 187 are al ntained in th
sealtere p1 Sgngtefgrtl)&%lprlraﬁetcépatcﬂoerIVYIO.es 86 and 187 are also contained in the

[0046]
The plate capacitor 111 in the present embodiment is the same as the plate
10 capacitor 110 in the second embodiment except that the external electrodes 151 and 152
are not provided.
In the IC module 101 of the present embodiment, the IC chip 180, the first
electrode terminal 160, and the second electrode terminal 170 are connected by wires 186
and 187. Note that the IC chip 180 is in a face-up state, and thus opposite to that of the
15 IC chip 180 in the second embodiment.
Although gold wires are preferable as the wires 186 and 187, the wires of silver,
platinum, aluminum, copper, or the like can also be used.
In the present embodiment, the wires 186 and 187 are also contained in the sealer
190.
20 [0047]
With the IC modules 100 and 101 in each of the above embodiments, it is not
necessary to provide a wiring separately for connecting the antenna 200 since the antenna
200 can be connected when laminating the IC chip 180 on the top surface side of the

plate capacitors 110 and 111.



20 [0047] Wth the I1C nodul es 100 and 101 in each of the above enbodi nents,
it"is not necessary to provide a wiring separately for connecting the
antenna 200 since the antenna 200 can be connected when lam nating the IC
chip 180 on the top surface side of the plate capacitors 110 and 111. 25
The present inventors discovered that geviations in the resonance frequency
occur due to the inductance and resistance of the connecting wres

t hensel ves in e onvent.i on C ies.. Sl t es 100
and 101 in the%g%%séénpg%%%aﬁé#? gerggg]%ggfe)‘g%t%g‘géﬁﬁ}eer%@ %%’ge f?%él%mg&s on the
resonance, freguen by omtting 5 necessary wrings, it.is possible to

pr oduce a@elt@%ﬁiﬁa{%@%ﬁé‘%r"csﬁﬁ%cﬁﬁgt icgrpesting pares themselyesifthe e frequency and
is highly reliable in non-contact communications by including the IC

nodul es i ¢nsentignalIC moaated bodies. aidee the AC madudes 10A@nd &0 hisgthe @80vE00 and 101 in
t he above enbodi nents have the 10 IC chip 180 | am nated on the top surface

si de of tdmbqiliatets akpapiilo vbredidingrie effetts onhiby resamanbe frouence dy omitsing| |
areas. For this reason, it is possible to produce an I C nounted body having
S

a snal4 %&ﬁc&)!ar&%ﬁﬂ%g, Rq b&@ib’l&ofﬂw&ﬂc@%ﬂimt@ﬂﬁéd %dfs]/[tﬁ)ﬁ‘hg} highfy addi ti on,

since the mca capacitor enploying a mca filmthat has a stabl'e 15 capacity

i d i . . . . d f
the aboyieboRr Rl CABREN LR bRPORTNE o RS RTINS W in

even higher  accuracy. Nbreover, since the mca capacitor is highly heat
resi stantIPCIb‘Fl%éE%ﬁf@lOQP]ébgﬁe@ﬂbh as a soldering step and a press working

step can be adopted w thout any problens
[0048]

In addition, since the IC modules 100 and 101 in the above embodiments have the
10 IC chip 180 laminated on the top surface side of the plate capacitors 110 and 111, they
can be mounted in small areas. For this reason, it is possible to produce an IC mounted
body having a small area by including the IC modules internally.
[0049]
In addition, since the mica capacitor employing a mica film that has a stable
15  capacity is used as the plate capacitors 110 and 111 in the IC modules 100 and 101 of the
above embodiments, it is possible to achieve resonance frequency with even higher
accuracy. Moreover, since the mica capacitor is highly heat resistant, processing steps
such as a soldering step and a press working step can be adopted without any problems
and the IC module and the IC mounted body using the IC module can be readily
20 produced.
[0050]
Note that the IC module of the present invention is not limited to the above
embodiments. Although the plate capacitors in the above embodiments are all

configured to have 2 capacitor units, the specific configuration of the plate capacitors is



and the I C nodule and the |1 C nounted body using the IC nodule can be readily
20" produced. [0050] Note that the I C nodule of the present invention is
not limted to the above enbodi nents. Although the plate capacitors in the
above enbodi nents are all configured to have 2 capacitor units, the
specific configuration of the plate capacitors is 26 not particularly
limted and, for exanple, it is also possible to configure the plate

capacitors by | am,ati.ng 3 ,0f _nore .capacitor jts. | itiqn, the

con gur at e P on TP E AR B edostPlegf bl sl 8F, ot
limted to the 3 layer structure and.it may be a 1 |ayer structure, a 2

| ayer st rERPACIQES by [ANYNaling 3 QFnOeSapacitar Biitspr e | ayers. Moreover, the plate
capacitor used in the present invention is not limted to a mica capacitor
and a cerani ¢ Inaddiionothe canfiguratieregfabe fitst andthetsprondiclestirads terpinglsdgnot [ 0051]
Additionally, although the ICinlets in each of the above enbodi nents are
all 10 chmiteditertae 3tlgyehatvectmeand itireanise 20Myet fraycturaya dayeosifucgue,edat 0 have a
plurality of antennas connected in parallel. Mreover, in the second
enbodigrentycalrt BPMgPmbREa¢Qef i guration in which the antenna 200 is wound at
a location distant fromthe 1 C nodule 100 is shown in FIG 7, it 1is also

ible, f I ' h . )
S round the. 1E0TC o e PRI Bl R0 G Gultf BMIRARBY, CGuce an

| C nount ed, body having even, snaller tgalr eas by int rnﬁl ln%/ i, ncl u(fli ng this IC
modul e. [@mz:ﬁpamtoran a ceramic capacitor, a tilm capacitor, or the like may be used.

[0051]
Additionally, although the IC inlets in each of the above embodiments are all
10 configured to have one antenna 200, they may be configured to have a plurality of
antennas connected in parallel.

Moreover, in the second embodiment, although the configuration in which the
antenna 200 is wound at a location distant from the IC module 100 is shown in FIG. 7, it
is also possible, for example, to configure the antenna to be wound so as to surround the

15  IC module. In this case, it will be possible to produce an IC mounted body having even
smaller areas by internally including this IC module.

[0052]

As a main body of an IC mounted body, in which the IC inlet of the present
invention is internally included, those having various shapes such as a card shape, a coin

20  shape, a star shape, a key shape, a peanut shape, and a cylinder shape can be adopted. In
addition, it is also possible to configure an IC tag that is capable of being pasted on an
object to be adhered by providing an adhesive layer on either one side or both sides of the
main body.

[0053]



As a main body of an I C nmounted body, in which the ICinlet of the present
invention is internally included, those having various shapes such as a card
shape, a coin 20 shape, a star shape, a key shape, a peanut shape, and a
cylinder shape can be adopted. In addition, it is also possible to
configure an IC tag that is capabl e ofybeing pasted on an object to be
adhered by providing an adhesive | ayer on either one side or both sides of

the main body 1..khe 1€ . used J. he I.C | e present
invention is n%}fe[lﬁ?%g%%éu?eg l?ﬁée ﬁdgpﬁgﬁtﬁlgﬁ%sr}t 1@6%‘,%36%#}8@‘6&% ﬂﬁ% nodul es
of various, fo e i b bove can, be used. For exanple, when an IC

modul e haé rﬁeé‘ﬁés &ﬁéﬁaﬁéﬁmﬁﬁwﬁt{f@wﬁapﬂ% s Eperibeg Aiape i B capabl e
of only non-contact communications between an IC chip and an 5 external

devi ce i susadhFenexdmplen whan gn £G swdulethavingmesaxitesha coanesbpafesmang! is@sadunt ed
body of a non-contact type when this ICinlet is internally included in the

mai N bodyan ICninke dapablerof onheom-@mtdcCosmshuhieatiensibegvden@andC chiyy endpmi rs  of
antenna connection termnals is used, an ICinlet in which a plurality of

ant ennRas Qhénf PHRE ILAnRIBI Pk BERLEY 895 pbifbrHo objcmﬁnéir)]fc HRMRtRboR9dy, The 1C

nount ed body of the present invention IS one in ich a main body thereof

connot e esepiebt e b s IREHe s Rl R RERRER bR G 60, TRAERP " Tl Do

in the main body after being 15 integrated with the ] C nodul e . in advance to
const | ¢ utERNR IEmpSIEhTGRE PHROHHPE AL §rigRna qoRReRiPN|IHERIS HAEed#8i de t he
mai n body followed by the fitting of the I C nodul e thereto.

IC inlet in which a plurality of antennas are connected can be achieved.

[0054]

10 (IC mounted body)

The IC mounted body of the present invention is one in which a main body
thereof internally includes the IC module of the present invention and an antenna
connected to the IC module.

Note that the antenna may be internally included in the main body after being

15 integrated with the IC module in advance to constitute the IC inlet or the antenna may be
formed in advance inside the main body followed by the fitting of the IC module thereto.

[0055]

An IC mounted body in which an antenna is formed inside the main body in
advance will be described using FIG. 6.

20 FIG. 6 is an explanatory diagram concerning an IC card using the IC module 10
according to the embodiment shown in FIGS. 1 to 3 as a first embodiment of an IC
mounted body of the present invention. Note that the same constituting members as
those in FIGS. 1 to 3 are given the same reference symbols in FIG. 6 and the detailed

descriptions thereon are omitted.



[ 0055] An I C nounted body in which an antenna is formed inside the main body
in advance wll be described using FIG 6. 20 FIG 6 is an explanatory

di agram concerning an 1 C card using the I1C nodule 10 according to the
enbodi mrent shown in FIGS. Ito 3 as a first enbodi nent of an I C nounted body
of the present invention. Note that thg same constituting nmenbers as those
in FIGS. 1 to 3 are given the sane reference synbols in FIG 6 and the
detail ed deSﬁgQ ions thereon are onmtted. 28 [0056] The IC card of the
present enbodi‘nent is one configured by fitting the 1C nodule 10 to a card

mai n body 80, _in ich an antenna 81 is formed | nside i.n advapce, shown
" By udealiens vty plﬁ@enfsﬁslé@i‘@enﬁ TP EoRBRFG 0 Birg %Rﬁméﬁiy
included in the card 5 main body 80 while the external connection term nal
12 i s beilfido expuiseanibady R in whichcan antdnnp$d it foraredinsidep agvage, aBghowh ngi ng
this exposed external connection termnal 12 into contact with an external

devi ce, GORIGA@. DwMLhé fiftingpascebs tekhmbbele [1C icimtgmdlly incladetein thdieariC nodul e
10 and the external device will be possible. [0057] 10 In addition, by

fitting then bédyBsiuhie 4 dxferddl %oﬁ%cﬂoﬁ@nﬂirﬁ?@)’is%in% B odddig MBsurfagéinect i on

termnals 16a dand 16b and termnals 81 a and 81 b of the antenna 81 can be

brought int.o contact, f.or,.C ction,. Not hat_ I .t . Jpr e

rel i abl e TURERT AR ol poc B i bl Rtect BeEfiod RupBRDMEinRG° 6
and the termnals 8la and 81lb, it is preferable to 15 |nterpase .conductive
paste, a CEBWERIV] yrexipraardevise, ¢apsact P%nw@m@ﬁetteﬁ\@e%ge t(y pleig 1gfinside

the IC module 10 and the external device will be possible.

[0057]

10 In addition, by fitting the IC module 10 in the card main body 80, the antenna
connection terminals 16a and 16b and terminals 81a and 81b of the antenna 81 can be
brought into contact for connection.

Note that in order to form a more reliable connection between the antenna
connection terminals 16a and 16b and the terminals 81a and 81b, it is preferable to

15  interpose conductive paste, a conductive sheet, or the like between the two types of
terminals,

Due to this configuration, a resonant circuit in which the mica capacitor 13 and
the antenna are connected in paraliel to the IC chip 14 of the IC module 10 is formed and
the non-contact communications between the [C chip 14 and the external device will be

20  possible. In other words, the IC card of the present embodiment is an IC card of a
combined contact and non-contact type.

[0058]



termnals. Due to this configuration, a resonant circuit in which the mca
cdpacitor 13 and the antenna are connected in parallel to the IC chip 14 of
the 1C nodule 10 is formed and the non-contact conmunications between the

| C chip 14 and the external device will be 20 possible. In other words, the
| C card of the present enbodinent is g9 IC card of a conbined contact and
non-contact type. [0058] 29 Note that the card nmain body 80 in which the

antenna 81 is advan t far. l. orm' ng an
antenna in oné\fhﬁ? Hf‘;’ggle%gr&jné% odﬁ%@gﬁ%hm% t@é ?ﬁgl%ne ﬁl ernggﬁl{%r joining
t hese substr at An_ant en be for nmed in one of the pai.red  mai n- body
substraté’én(‘iﬁégia@eflh@r e’?‘%&ﬁ@y pREgan gatenpa iene of thy W@Q‘?%’F% Bf%paring t he

i nsul ating support, in which an antenna is forned, described in the
above- mersubsiratas and thengasier jaeing thesersubstrattsi | is adhered to the min- body

substrate followed by the patterning of the netal foil. Note that if an
antenna wire iAn e can bafbréieddn bfe 60the beidedyamrbddySubsiataagive nmtteri al i s
used, it will easily multiply wind, and the degree of freedom concerning the

10 confi %%@#&:@ssoefs tE@@n@élﬁﬁlB fo? Eriﬁ%‘fhg iﬁ%ﬂd@lﬂ@%ﬁ%lcﬁplﬂ%&) chBg hi gh.

[ 0059 e material for e ca n body substrate),

filmor et - car bon PET- Vi nyl
chl ori de, E(Slfl?/égt cﬂggscr%gtf 86@ K ngntwgﬁué’“&ﬁ %agle%gﬁ?gyr ene,
pol yner al | oys, Iastl filnms such as 15 engi neering pl ast]j singl e bodi es
or conpl edberedin: eé%a“b'éﬁ@f subsirals fllowesdi iy tHe RakRraine Q’l?rm%@f t%blubst rates, in
whi ch an epoxy resin or the like is inpregnated in glass fibers or

Note that if an antenna wire in which an antenna is covered by an insulating

material is used, it will easily multiply wind, and the degree of freedom concerning the
10 configuration of the antenna in the card main body 80 will be high.

[0059]

As the material for the card main body 80 (main body substrate), film or sheet-
formed polyester, polycarbonate, ABS, PET-G, polyvinyl chloride, polyethylene,
polypropylene, nylon, polyimide, polystyrene, polymer alloys, plastic films such as

15  engineering plastics, single bodies or complexes such as papers, meshes, and nonwoven
fabrics, substrates, in which an epoxy resin or the like is impregnated in glass fibers or
papers, and the like can be used.

In addition, a printed layer, a magnetic layer, a protective layer, or the like may be
provided on the surface of these substrates and the like. Moreover, functional surface

20  coating such as thermal coating, thermal transfer coating, and ink jet coating may be
applied.

[0060]

The shape of the IC mounted body of the present invention is not limited to a card

shape and those having various shapes such as a coin shape, a star shape, a key shape, a



papers, and the |like can be used. In addition, a printed |ayer, a nmagnetic

| ayer, a protective layer, or the like may be provided on the surface of

t hese substrates and the |ike. Mreover, functional surface 20 coating such
as thermal coating, thermal transfer coating, and ink jet coating may be
applied. [0060] The shape of the IC E%unted body of the present invention
is not limted to a card shape and those having vari ous shapes such as a
coin shape, a star shape, a key shape, a 30 peanut  shape, %gﬁ a cylinder
shape cameuit shaps: @y a yhindergshapoean heradppted; Emadsbaen,. i 1g 2lse Possgile iure an 1C
tag that is capable of being pasted on an object to be adhered by providing
an adhesicorfigwg en IO tagehattie capahle afibdingqasted oh asiolijgst tofbetadberadby body. [ 0061]
5 The I C nodul e used in the |IC nmounted body of the present invention is not

limted gﬁoaidﬁﬁg b atiigivle@ayet On cikhé} onaRidle b bothasides loCtinmdath®sdpf various forns
descri bed above can be used. For exanple, when an | C nodul e having no
external conn Qﬁdlgn termnal is used, an |IC nounted body of a non-contact
type that is capable of only non- contact comruni cati ons between an I C chip

d i o) i . dditi hen. C nodul
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mount ed body having a plurality of antennas that are conpected to this IC
nmodul e caiukd t éhe Ig?v‘@ﬁdm?q\ltﬂdéﬁ’é@ﬂé 18prnddappequiss ofpgripppiopms dgscriged udi ng t he

| C nodul e of the present invention internally, it is possible to
above can be used. For example, when an IC module having no external connection

terminal is used, an IC mounted body of a non-contact type that is capable of only non-

contact communications between an IC chip and an external device can be achieved. In
10 addition, when an IC module having two or more pairs of antenna connection terminals is

used, an IC mounted body having a plurality of antennas that are connected to this IC

module can be achieved.

INDUSTRIAL APPLICABILITY
15 [0062]
By including the IC module of the present invention internally, it is possible to
produce an IC mounted body that has a highly accurate resonance frequency and is
highly reliable in non-contact communications. In addition, the IC module of the present
invention can be mounted in small areas. For this reason, the IC module of the present is
20  also capable of producing an IC mounted body having a small area and, at the same time,
the IC module can be produced by a general purpose apparatus for producing IC modules.
Since the IC inlet and the IC mounted body of the present invention are using the

IC module of the present invention, they have highly accurate resonance frequency and



produce an I C nounted body that has a highly accurate resonance frequency
-ahd is highly reliable in non-contact comunications. In addition, the IC
nodul e of the present invention can be nounted in small areas. For this
reason, the 1 C nodule of the present is 20 al so capable of producing an IC
nount ed body having a snmall area and,3pt the sane tinme, the |IC nodule can
be produced by a general purpose apparatus for producing |IC nodules. Since
the IC i dy. . of. ing the
| ¢ modul SegeflibE i H?ﬁ@éﬁ?wc M Rlighi 3R R ARE Mt ISP Bt o b2 T
frequencg¥$nd 31, are hi reliable in non-contact conmmuni cations, and at
t he same 'mgdtpﬁgvsﬁgﬁﬂ W? be produced to have a small area. 32 CLAIM
1. An IC nodule conprising: an insulating substrate; 5 at |east one pair of
antenna connection term nals provided on one surface of the insulating
substrate; and a |lam nated body in which an I1C chip and a plate capacitor
are lam nated, wherein the |am nated body and the at | east one pair of
antenna connection termnals are nounted on the sanme surface side of the

i nsul ating substrate, and 10 the I C chip and the plate capacitor are

el ectrically connected with the at | east one pair of antenna connection
termnals. 2. The IC nodule according to Claiml, wherein the plate
capacitor is a mca capacitor. 15 3. The IC nodule according to daim1l or
2, wherein the I1C chip and the plate capacitor are electrically connected
with the at




| east one pair of antenna connection termnals by a wire. 4. The | C nodul e
according to any one of Clains 1 to 3, further conprising an external 20
connection term nal provided on the other surface of the insulating
substrate which can becone conductive upon contact with an external device
and which is electrically connected wyth the ICchip. 5. An ICinlet
conprising: 33 the IC nodule of any one of Clains Ito 4; and an antenna
connected to the IC nodule. 6. An I% %ed body conprising: 5 a main
body; the IC nodul e of any one of C e;‘l to 4; and an antenna connected
to the 1C nodule, wherein the I C nodul e and the antenna are internally
included in the main body. 10 7. An IC nounted body conprising: a main
body; the IC nodule of Caim4; and an antenna connected to the | C nodul e,
wher ei n theAn I medulescompdisinge antenna are internally included in the main
body in 15 a state where the external connection termnal is exposed in a

surface therecafn.inﬁ;,laﬁe,rg substigul e conprising: a plate capacitor having at
| east one capacitor unit formed of a dielectric material, in which a first

el ectsode i s la@ma%%g)gﬁ%fﬁﬂﬁnﬁdjanﬁgﬁidﬁqgiﬁnﬁgﬁﬂﬂﬁjdeﬁlcﬁlq}rfe%gﬁaéesoﬁtﬁéﬁ nat ed

20 on the other surfa

insulating substrate; and
a laminated body in which an IC chip and a plate capacitor are laminated,
wherein the laminated body and the at least one pair of antenna connection
terminals are mounted on the same surface side of the insulating substrate, and
10 the IC chip and the plate capacitor are electrically connected with the at least one

pair of antenna connection terminals.
2. The IC module according to Claim 1, wherein the plate capacitor is a mica capacitor.

15 3. The IC module according to Claim 1 or 2,
wherein the IC chip and the plate capacitor are electrically connected with the at

least one pair of antenna connection terminals by a wire.

4, The IC module according to any one of Claims 1 to 3, further comprising an external
20 connection terminal provided on the other surface of the insulating substrate which can
become conductive upon contact with an external device and which is electrically

connected with the IC chip.

5. An IC inlet comprising:



a first electrode termnal and a second el ectrode term nal that externally
fit respectively in an opposing first side surface and second side surface
of the plate capacitor; an IC chip |am nated on the plate capacitor, 34
wherein the first electrode of the at | east one capacitor unit is
electrically connected to the first elggtrode termnal in the first side
surface, the second electrode of the at | east one capacitor unit is

electrically cgnnected . to. the s nd el egtrode termnal in the second side
surface, and 5&"& W%F“&%?%ysonﬁlogﬁq‘fnéjltf’é’E'Sﬂnect ed with the first

el ectrode term nal and the second electrode terminal. 9. The |IC nodul e
accordi ng to Chhiera ogpegcagdforthelimefdet ric material is mica. 10 10. The
| C nodul e according to Claim8 or 9, wherein the IC chip and the first and

second el ectrode termnals are electrically connected via an
ani sotropically conductive resin film 11. An ICinlet conprising: 15 the IC

nmodul e of gapy IENBoRfted bRy Bonipristigl0; and an antenna connected to the first
el ectrode termnal and the second electrode termnal of the |IC nodule. 12.

An | C grount ed, hadvp eQoprising: 20 a main body; the IC nodul e of any one of
Clains 8 to 16; an h ant enna connected to the first el ectrode term nal and

the second el geufofSrud &k of il 11SaRAH ©
an antenna connected to the IC module,

wherein the IC module and the antenna are internally included in the main body.

10 7. An IC mounted body comprising:
a main body;
the IC module of Claim 4; and
an antenna connected to the IC module,
wherein the IC module and the antenna are internally included in the main body in

15  astate where the external connection terminal is exposed in a surface thereof.

8. An IC module comprising:
a plate capacitor having at least one capacitor unit formed of a dielectric material,
in which a first electrode is laminated on one surface and a second electrode is laminated
20  on the other surface;
a first electrode terminal and a second electrode terminal that externally fit
respectively in an opposing first side surface and second side surface of the plate
capacitor;

an IC chip laminated on the plate capacitor,



wherein the I C nodul e and the antenna are internally included in the main
body.

34
wherein the first electrode of the at least one capacitor unit is electrically connected
to the first electrode terminal in the first side surface,
the second electrode of the at least one capacitor unit is electrically connected to
the second electrode terminal in the second side surface, and
5 the IC chip is electrically connected with the first electrode terminal and the second

electrode terminal.

9. The IC module according to Claim 8, wherein the dielectric material is mica.

10 10. The IC module according to Claim 8 or 9,
wherein the IC chip and the first and second electrode terminals are electrically

connected via an anisotropically conductive resin film.

11. AnIC inlet comprising:
15 the IC module of any one of Claims 8 to 10; and
an antenna connected to the first electrode terminal and the second electrode

terminal of the IC module.

12. An IC mounted body comprising:
20 a main body;
the IC module of any one of Claims 8 to 10; and
an antenna connected to the first electrode terminal and the second electrode
terminal of the IC module,

wherein the IC module and the antenna are internally included in the main body.



