1 DESCRIPTION I C MODULE, |IC INLET, AND I C MOUNTED BODY 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to an IC nodule, an IC inlet, and an

| C mounted body. Moire specifically, the present invention relates to an IC
nmodule, an ICinlet, and an |IC nounted body which are capabl e of

non- cont act communi cation. 10 [0002] ¥ C nounted bodi es are those having an
integrated circuit (1C chip such as a nenory mcroprocessor internally
included in a card or the |ike aESORITIONan information storage/ processing
function, and they are also called data carriers. Although 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't i nt, aj xer shaped like a

wri st wat ch. [0003]%g%&@@gﬁ%%ﬁ¢ﬁglﬁghgﬁﬂ?§2P4§ﬁﬁ%;?£fgﬁﬁg§tmeen the IC 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 qion t ~An | C nounted body of a contact type is one that has
an égte?ﬁgﬁﬁgg%%é% |£% term nal exposed in the surface of the I C nounted
body and Car@bﬁihOUt comuni cation by bringing the external connection

termnal int tact wwth an external device. In addition, an I C nounted

body of a non-contact type is one, which has a coil -
The present invention relates to an [C module, an IC inlet, and an 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 internaily 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 aiso 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; i.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



25 shaped internal antenna enbedded inside the |IC nounted body and carries
out 2 comunication with an external device due to the internal antenna

wi t hout any contact therewith. Moreover, an |C nounted body of a conbined
contact and non-contact type is one which has both the external connection
terminal in the surface of the IC nonted 5 body and the internal antenna,
and in which the sane single IC chip can conmunicate wth an external
device ¢dh@alatin Ok of OALARE ASAEMRG Bl IBRrd RLANKAR b SR cal | on.

The conbi ned contact and non-contact type 1s also known as a conbined type
or a dugl in{herface type. Anong them the present invention relates to an IC
nount ed 1&?39 of a non- 10 contact type and a conbi ned contact and

non- cont act Me (hereinafter, they are  collectively referred to as a Radio
Frequency | d¥iersonvee a8 e mquutadiody b a rombingd santpet anguigntcentadidyanisi C i nl et
that are used therein. Priority is claimed on Japanese Patent Application
No. 2006a<08Bi8Y Bas Hdth &k dulberndl coBficctidN GEmireahdh tha parfase P KhmoAmpdli cati on No.
2006- 123420, filed April 27, 2006, the 15 contents of which are incorporated
her &5 n By il eheMERnal ABRARKEREVNDWARA thOQPH singlb €C Lipilatkbdwdie of an RFID

type usually has a capacitor in addition to an 20 antenna and the
comruni I i I- eV, NG udir e f esonant circuit,
whi ch i%ﬁégﬁgﬁe &?g%l‘?er@%%eehg%od\?g&ggnpo'tllenf:%ﬂ)gln%qéﬁ%loﬁﬁg ip, matching with

t he wavel engt.,h of el ectrqnagneti ¢ wave radi ated_ from an external device
to resotfypgtnication. The combined cofitact and non-contact type 1s also known as a

combined typé 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.



3 An ICcard, in which an IC chip and a m ca capacitor are nounted in
parall el on one surface of an insulating substrate, is known as the IC
nount ed body of a RFID type having a capacitor as descri bed above (Patent
Docunent 1). In addition, an IC cardg in which a mca capacitor is
configured by sandwi ching 5 part of a mca filmwith a pair of electrodes
and an I C ch K’(‘/s go.unte at 8 ortion where ,this el ectrode ?f the mca
filmis not "%‘E Fecingghigh an [ ghipiand gapigs papacitey arp mopieddn pyralleicd  known
(Patent Docunment 2). [Patent Document 1] Japanese Patent Publication No.
3687459k phtfessiofpy mgapbymia irdgwworasthed Gavwurad dady sppRFEAtyren, First
Publication 10 No.2001-43336 DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED
BY THE HaMvigNTdaphtitol 890&krib&d dlowe YRdtent Theuarauracy of resonance frequency was
not necessarily satisfactory wth the conventional techniques described in

Pat ent DocuRilidirion AHACPoad SR Wl dHBRica'BEYIBIT R AEROAEY LAt Stabl e

capaci ty such as a mca capacl tor. I'S reason, t re were tases where

relicabi | ity of.t NoR- cont act, co ni cat{ .was_unsat i sfactor I n

addit i GRt qta Tpiga @%’f‘f‘? paig %f%sﬁim%‘a%r@p G i ot %/‘1%0’@?}1 Peren, p and a
20 capaci tfr in a small %a wi th either of the conventional techniques
descr i 3B eiagirpds ehfhe migrclim inet proyifpd 30 apinlein pataliehty heslscedss iscul t to
produce a coin-like I C mounted body having a small area, for exanple. In
addi t i dmpwsi(Ratenti DodumenhPpssi bl e to mount both an IC chip and a capacitor
on the external connection termnals conplying with the standards

[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-contéct 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



4 (i.e., 1507816 and JI SX6303), a general purpose apparatus for producing

| C nodul es cannot be used resulting in the problem of high production cost.
[ 0006] The present invention is nade 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 | C nounted body that hag highly accurate resonance frequency
and is highly reliable in non-contact communications, and al so capabl e of

producin no dy having a small area since e unting thereof
on a sr@ﬁ% &g)rfgié F‘%&]@@?gﬁ@@ex gﬁ?ﬁfajvﬁgﬁr%%e@??rﬁ@s gcffd’&%%&%@q ’ﬁ'ogiagsher al purpose
appar at us fgr producing. | C nodul es. 10 In addition, by using this |IC nodul e,
anot herragft ge pseskresingindbe problemy ehkigh prodyciien cqst.ovi de an IC inlet and an I1C
nount ed body t hat have highly accurate resonance frequency, and are highly

reliable in[d6contact conmunications, and which can be nade to have a
smal | area. 15 MEANS FOR SCLVI NG THE PROBLEMS [0007] As a result of

studyi ng t herhabgyentihelieAts mhfeinPfis 8P thel dBY ENE M BARR 8 thbBbjeétol | owi ng
aspects. (1) An IC nodul e characterized by having an insul ating substrate,

o oS, 1% 2010 UGG 0P BT SRR o

surface o e insu i ng substra ich an IC
chip and ate capacitor are, |l am nated;. and i ich the | am nated body
and”« ndaed WEA SABRE I RnprCeTir e 10 bE o Hr i RS mount ed o
the same surface of the insulating substrate, and the I1C chip and the plate
capaci cemnamications, and also capable of producing an IC mounted body having a small area ,
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 aresult 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 insuiating 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.



electrically connected with the at | east one pair of antenna connection
termnals. 5 (2) The I C nodul e according to aspect (1) in which the plate
capacitor is a mca capacitor. (3) The IC nodul e according to aspect (1) or
(2) in which the I1C chip and the plate capacitor are electrically connected
with the at | east one pair of antenna connection termnals by a wire. 5 (4)
The 1 C nodul e according to any one of aspects (1) to (3) further including
an ext dehahe Iemedeletacendingriapingrt @ dvvlish tenplelssapadiier isumicacapasitor. he

i nsul ati ng substrate which can becone conductive upon contact with an

ext er ngB) ey ICmodald astordingits agdeectl) br@) iy whivhrthe il elipund khetgigtel C chi p. (5)
An ICinlet characterized in that an antenna is connected to the |IC nodul e

of any @psritot Sre@icol$RBs contebledi Witk the-at (83t ohe gbi@o@'ﬁﬁk@fn@éicdaﬁééﬁoﬁhar acterized

in that a main body thereof internally includes the |C nodule of any one of
aspect : ..and an antenna connected to the IC nodule. (7) The IC
nount e el%‘é%i%@%%i%&%eri zed in that a main body thereof internally includes

the_IC | e, of aspect (4) and the, anten connected to the IC nodule in a
st afe v&qﬁfﬁe [Gmogye a@%tréﬁ’&é? A ARRRGABTFE  # P Naer eachtiagion BYTamar f ace
thereof. [0008) (8) An |IC nodule characterized by including a plate

capaci tconndssion taymanal pevddedomethe othgnsirfage ofithetinfubatingdubdtrate whisheet ri ¢
material, in which a first electrode is |am nated on one surface and a

second wet&at catdRciite L ddatetwith ah betefiiah @évisddddaskich & dlédtséallel ect rode 20
term nal and a second electrode termnal that are externally fitted

respectdugdYed With BRACSINAY @ first side surface and a second side surface of
the plate capacitor; and an IC

(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 elecirode terminal in the first side

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



chip lam nated on the plate capacitor; in which the first electrode of the
at |l east one capacitor unit is electrically connected to the first
electrode terminal in the first side surface, and in which the second

el ectrode of the at | east one capacijor unit is electrically 6 connected to
t he second el ectrode termnal in the"second side surface, and the IC chip is
electrically connected with the first and second el ectrode termnals. (9)
The | Ccapeketed tadhsoredpnbelearags perotingl &) therseodmidehde: suefack, @hé therliCochimtser i al i s

m ca. (10) The I C nodul e according to aspect (8) or (9) in which the IC chip
and t heldctrictly aothecdsaidothd feiteal sadad eRcibddefmiabR, €l ectrically connect ed
via an anisotropically conductive resin film (11) An IC inlet

char ac i i ; RS: : i ectrode
term nEa(I9I g%egﬂjt ﬂﬁgd@g?g%og&g?g%%gégfgﬂmggﬁ{e?el%ﬁgg Fi%t%‘%)%asltneﬁgi‘ any one of

aspect t . 10..(1 An | ted . r.act eri | in that a
main b 5@8%1}‘?e@e%§&lﬁ%1fl%clpg%ﬁg@?Sﬁgcftt@e%twf%‘g}fﬂ%?%ﬁ %‘%?mg%%gq&ém%f aspect s
(8) .to (10). and an antenna connected to the first electrode termnal and

t he’ s e SeHdSlcsEPiDEENIBISA slecEiraliheonnectad Higiag anspirepivaOROIREIENVENTI ON - 15
[ 0009] By using the IC nodule of the present invention, it is possible to
produceesamfillt nounted body that has a highly accurate resonance frequency
and is highly reliable in non-contact communications. In addition, the IC

nodul e (of) ANEC plI@SBMacicAY&N I thit afAfteBRa isTBIHASERM oRhSARL kledk®RS. For this
reason, the |1 C nodule of the present is also capable of 20 producing an IC

 mount ede AAAY AW Weihd B HodR RN YF 1R TCRG 32 Paly JFR o hljfachs Gy TRAU! ©

(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



-can be produced by a general purpose apparatus for producing |IC nodul es.
Since the ICinlet and the I C nounted body of the present invention are
using the 1C nodule of the present invention, they have a highly accurate
resonance frequency and 7 are highly reliable in non-contact

comuni cations, and at the same tine/ they can also be produced to have a
smal | area. BRI EF DESCRI PTION OF THE DRAWNGS 5 [0010] FIG 1 is a cross
sect i ormé highbweB#ideimgoracontdSt bostiuaicafion, ind stthe sapgdiime they @mediodieng to t he
present invention. FIG 2 is a front surface view showi ng the |IC nodul e of

the firgbdREBFhdRMsmaANCHFSL ding to the present invention. 10 FIG 3 is a
back surface view showi ng the I C nodule of the first enbodi nent 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 invention.
FIG 51is a crgés sectional view show ng another configuration exanple of a

I
m ca Mp@@ &PH%BQFJHEP%‘@%@S invention. FIG 6 is an explanatory

di agram of a first enbodi nent of an I C nounted body according to the
present invdfA@l@n. [0011] FIG 7 is a perspective view showing a second
enbodi ment of an ICinlet of the 20 present invention.
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.
[oo11}
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 8 is a cross sectional view show ng the second enbodi nent of the IC
inlet of the present invention. FIG 9 is a diagramshowi ng an el ectrode
pattern in the 1Cinlet of the present invention. 8 FIG 10 is a diagram
showi ng the electrode pattern in the,ICinlet of the present invention.
FIG 11 is a diagram show ng an extefnal el ectrode pattern in the ICinlet
of the present invention. 5 FIG 12 is a cross sectional view show ng a
thi rd enbodiFh€nt0 isfa disgramshpyying: the tlectrds natteainithe Ky iswetiod the IESTRI PTI ON OF
THE REFERENCE SYMBOLS [0012] 10 10: 1C nodule; 11: Insulating substrate;
12: Extierendbn.connection termnal; 13: Mca capacitor; 14: 1C chip; 15 15:
Lam nat ed body; 16a and 16b: Antenna connection termnal; 21 a, 21b, 22a,

22b, and 26F1WV | Bis atflagrafiahbivingland¥ekrdal eldetrbid Fitiern 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;



20 110 and 111: Plate capacitor; 120 and 130: Capacitor unit; 160: First
el ectrode termnal; 170: Second electrode termnal; 180: IC chip; 9 190:
Seal er; 100 and 101: I1C nodule; 200: Antenna. 5 BEST MODE FOR CARRYI NG OQUT
THE I NVENTION [0013] (IC nmodule) FIGS. 1 to 3 show an I C nodule of a

conbi ned contact and non-cont act typ% being the I C nodul e according to the
first enbodi mnent of the present invention. FIG 1 10 is a cross sectional
vi ew shown bAOpBeal¢émg the front surface of the nodule to face downward, FIG
2 is afront surface view, and FIG 3 is a back surface view Note that

FIG 1 is a woosd 19€cl0 @Bahlevi ew taken along the Iine I-1 in FIG 3. An IC
nodul e 10 of the present enbodi nent has an external connection termnal 12
conpl yi ng wi4da. h@f\enﬁaandards (i.e., 1507816 and JI SX6303) on the front
surface of an '157insulating substrate 11. In addition, a mca capacitor 13
and an I C chip 14 are sequentially |l am nated on the back surface of the

i nsul ating substrate 11. The mca capacitor 13 and the IC chip 14
constitute a | am nated b%&é 15. AIgair of antenna connection termnals 16a

and® 16 BESS MODRHOBCARBR YBHEKOTUr FRE ENYENTEON nsul at i ng
[0013]

(IC module)
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-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 by interposing the | am nated body 15 therebetween. 20 [0014]

The 1C chip 14 is electrically connected with the mca capacitor 13 by wires
21 a and 21b. In addition, the mca capacitor 13 is electrically connected
with the antenna connection termnal.s 16a and 16b by wires 22a and 22b. In

other words, the ICchip 14 10 is 0ectri cally connected to the antenna

connection ternmnals 16a and 16b via the mica capacitor 13. In addition, a
pl ur al it §leggficalbrepnpedtedytoghe aiterna @negtionpersvinaledod and Hb viatheimicang
substrate 11 and the 1C chip 14 is electrically connected with the external
connecteapaeitobl3.erm nal 12 at a plurality of connecting points via wires 26
passi ng through these conducting portions 25. Mreover, a sealer 30 is

provi ded, an ! : ; : i - prot ected by
being seal od B ip AHARAHALAEHERg HIRRER R ol Red B M IR O P R &

1 and cpnveni e of .l lustration and.th ange ere the sealer 30 is
T0"pr oot agds B SRR T §hBd inpiSRERAl AlmeaPa I8 ALSAEALREReAR: or *\ pe
insulating substrate 11, insulating materjals such as a paper, a nonwoven
fabfi c Tt f RBIALEY of conneptingpyIpis yiawies 24 passizgpyopgh dess gl ass epoxy
substrate, and a paper phenol substrate can be used. Exanples of the film

i ncl udeogdréngbodenpf.pose fil ms such as pol yet hyl ene terephthal ate (PET),
pol yet hyl ene napht hal ate (PEN), pol yphenyl ene sul fide (PPS), polybutylene

t er epht hal at\gorehRE) 2 sda_félrsgifs’%l@ﬂﬁb@ B larAedtyd %nyt 9 drd-dakk 8dlingne- styrene
(ABS) copol yner, polyvinyl chloride (PVC, a nodified

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 péper,
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]



pol yester resin (PET-G in which at |east 3 conponents (i.e., ethylene
glycol, terephthalic acid, and 1, 4-cycl ohexane di nethanol) are polyneri zed,
pol ypropyl ene (PP), 20 pol yethylene (PE), and polyim de. Anbng them a gl ass
epoxy substrate and a polyimde filmsubstrate are preferable fromthe

vi ewpoi nt of heat resistance and costl [0016] |1 The external connection
termnal 12 is a termnal for the contact comruni cation wth external

devi ces and The dxtarme domrectitve teimonad 12 isd @oeinaf for te dontact edrmmgnisathst rate 11
(underneath the substrate in FIG 1). As shown in FIG 2, the external

connectyigiextéRANdRes 2] RFSMA QXHE Hoat srhReef t%lfe R GardREed rectangl es

and the inside thereof is 5 partitioned into CL to C8 areas that are

ol 2t RS SaA%h 1D, N SR SRS ANk Bftlgl? 1= 1 orred, by

for ex I'ng a ~copper
11 to an etching treatnent. to forma predeternm ned pattern and, applying
ni ckel tm&@ﬂ&q@ﬁaﬂwﬁ@ PhRPP AGTaURdrcaBiered rﬁct@%leb@r@st@ﬁﬁns RIEdElAt, the I C

chip 14 is electrically connected with 6 areas; 10 i.e., O to G and C5to
C7 ar eauytitionad itte Cd dn difcr¢asghypare inowigte@ froanehchivtheni res 26. [0017] As the
m ca capacitor 13, a mca capacitor 13A shown in FIG 4 or a mca capacitor

13B shown i ITHeleketeral ch@iec@¥@iipnthal C20 BB forlb@miple; sulsjeiiagiat or 13A shown

in FIG 4 is a single |layer capacitor and has a 15 mca film4l and
| ect ; . : d 42
e A R0 DR LR Ehen 0o gt 0des 422

predetermined 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., Clto C3 and CS5 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 42c¢ 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 42c¢ is

20  connected to the IC chip 14 and the antenna connection terminals 16a and 16b in parallel.
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]



When the mca capacitor 13A is used, the wires 21a and 22a shown in FIGS. 1
and 3 are connected to the el ectrode 42a whereas the wires 21b and 22b are
connected to the electrode 42b so that a capacitor constituted between the
el ectrodes 42b and 42c is 20 connected to the IC chip 14 and the antenna
connection termnals 16a and 16b in lgar allel. Note that the el ectrode 42d
is a dummy el ectrode that does not have an electrical function and is
arranged so Altmugh tie thicleess sfitHeaniea filerié af natl pagivsmlaniyt Iimitdth onohattilie el ect r ode
42c in order to adjust the overall nodule thickness. [0018] 12 Although

t he t higakioRadss of 10 RE30ueRah ishifhlbd 8sedot particularly limted, one having a
t hi ckness of 10 to 30 mcan suitably be used. The el ectrodes 42a to 42d can

be fornmed b j i1 | ating et hod,
and & pri nt TS SisslHEe P25y SHEbe AR B DTl ot Rt Borlbh o, 07
using a conductiyve in bt ai ned .by kneadi fine netal .powder with a liquid
resin &et%mglaé’ g Tpe _odf,)ﬁn ﬁipgnE%%@ea"P nﬁ%&%@? 2 REEAIEMEWHeR as sil ver,
gold, copper, nickel, and alunm num can be used as the fine nmetal powder.

Al t houdieytdre formied cking asconfludtive iwk eltained by kagrdingdfintddetabpaveter pathta cul arl y
limted, one having a thickness of 10 gmor |less can suitably be used. 10

The t hiuiihvetifloea 4fass &itl Oh sl cdxy, MieviieRdofaméthls Quehasdiilver, ?Qlfdet rating the
entire capacitor 13A and then coating the inner surface o t he t hrough hol e

2.1 2SRRI ST b DO CRORIE U RLEL i B S0, 1
printi Ql%cknﬁeetssh gp the aeﬁcggdeléséﬁg to L?c? 1'15%101: particularly limited, one having a thickness
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]



15 The m ca capacitor 13B shown in FIG 5 is a double |ayer capacitor in
which a capacitor 50 and a capacitor 60 are | am nated. The capacitor 50 has
a mca film51 and el ectrodes 52a to 52c fornmed on the both surfaces

t hereof. The capacitor 60 has a mca{film6l and el ectrodes 62a to 62c
formed on the both surfaces thereof.” An adhesive glass layer 71 is forned

bet ween the capacitor 20 50 and the capacitor 60, thereby adhering the
el ect rode 52Whamierpia gInagitotoldB igased, the wiser? ha avd 224 shewy el I81%d L72b are

provi ded by penetrating the capacitor 50 and the capacitor 60. The
el ect r cadS HBRapnEed tode cleirdd62a whereanthaedteed1 vand2Znark cotdeeteddy t he vi a
72a and the el ectrodes 52b and 62b are connected with each other by the via

72b. [ GRZOlkctiste SO thdl ehddapacifor BOChhMutdd Betwzen fRGBleckdBedb MOMdZca and 22a
shown in FIGS. 1 and 3 are connected to the el ectrode 52a whereas the wires

21b : t i 50
210 enieAT0: GhRRRIOTEhATE peblien SLSHLARMR SRR A B ERARL LT
tituted t th I t d 62b d 6 ted to th 5I1C
oS 14CRp PR sk eI Rt 7l RARRT ERORHAIRE | n paral l'el . [ 0021]
As the mca filns 51 and 61, the sane filmas the mca film41l can be used.

As the el ect[fBdds 52a to 52c and 62a to 62c, the sane el ectrodes as the
el ectrodes 42a to 42d can be used. Exanples of the materials for the

adhesi ve gl asstheaied filkds 3 ngldusle thelddn f1ovasTRe tidadfilpod NéanHeagsd.navi ng a
borosilicate glass as its major conponent. The vias 72a and 72b are those

formed by prx?él’tih?!e&@tr@dets*SEQ%t?ﬁ%é“&ldﬁ@%ﬁ{i‘?é%ﬁ%&%ﬁ&&&%ﬁ&é LEthe ERBAGEOT S 50 and

60 and t hen ing 1n the oug conductive material. As

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.



the conductive material to be filled in, the same conductive ink used when
formng the electrodes 42a to 42d by the printing nmethod can be used. 15

[ 0022] Exanples of the I1C chip 14 include the bare chips that are capabl e of
non-contact conmuni cation around the frequency bands of 135 kHz, 4.9 Mz,
6.5 MHz, 13.56 Mz, 2.54 GHz, and tf)e like. The antenna connection
termnals 16a and 16b are produced on the insulating 20 substrate 11 using a

nmetal foil b rocesses, such a etching process, a printing process, a
Wiring proc ,OﬁéégoW?ﬁ%ﬁpﬁ@g&ﬁﬁﬂ@ﬁﬂrf‘ézﬁﬁaﬂbﬂaz%ﬁgbeﬁﬁﬁ.%@% he net al
foil constituting the antenna connection term nals 16a and 16b, gold,

copper ,wigsiofisiiven plagiun.alyminuok ebppeosortthelikd daa atsrbebmsedised. 14 Al t hough
gold wires are preferable as the wires 21 a, 21b, 22a, 22b, and 26, the

wires of silagthe sel@tI0NaIEpolyHBRIAHRIlIGRRBEN, o Mlydshe rddikr @RNild! g be used.
As the sealer 30, an epoxy resin, a silicon resin, a polyester resin, or the
i ke C%HS?(E used. 5 [0023] Since the mca capacitor 13 and the I1C chip 14
are lamnated and nounted on the insulating substrate 11 on the sane side
as the ant ega onnection termnals 16a and 16b in the I C nodule 10 of the
present enb nt, it is possible to shorten the wirings (i.e., the wres
2la, 21 b, 22a, and 22b) that connect between the mca capacitor 13, the IC
chip 10 14 Sizgedhe mécanapeiion 13 enddetiCohin ¥ afedaminatedand mbunsid. onThe present

i nventors discovered that deviations in the resonance frequency occur

insulating substrate 11 on the same side as the antenna connection terminals 16a and 16b

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



due to the inductance and resistance of the connecting wires thenselves in
the conventional |C nmounted bodies. Since the I C nodule 10 of the present
enbodi ment is capable of reducing the effects on the resonance frequency by
shorteni ng the connecting 15 wres, ## is possible to produce an |1 C nounted
body that has a highly accurate resonance frequency and is highly reliable
i n non-contact commrunications by including the IC nodule internally. [0024]

| n addifvirRsse pEiduetéon smparAtessthatdsa beeronsed Sorpradudieg IOmeriles withewie | ani nat ed
and 20 nounted on the insulating substrate 11 in the IC nodule 10 of the

pr esentcapgaditoe iane mitus loweobt@roddtibe caabe fhisvednted in a snall area. For this
reason, it is possible to configure the IC nodule 10, which also has a
capacitor, wppddin an area range of the external connection termnals
conplying with the standards (i.e., 1507816 and JI SX6303). Accordingly, the

| C nodul e 1Q_of...t.he present .enbodi. e o be pr.oduced by a.,general 15
pur pose pr ogﬂ 89?1%811’;1%5:53@? 'ﬁ'écatcﬁlg?mi%ig Bl'éagﬁasuasggblg S?Paﬁqu%b%lbsieﬂ gs ?é[a%bdul es
wi thout a ,capacitor, and thus |ow cost production can be achieved. [0025]
I n addiepasior 1 the present embodinetdt istnessitls te pehicvedesopaneefmarcrapeihty i s used
as a plate 5 capacitor in the present enbodinent, it is possible to achieve
r esonarwen highepuenupcyi Moreowen shicg lermmza capazityr. is Mghdplent resistante t he nmica
capacitor is highly heat resistant, processing steps such as a sol dering
step anfb@sdth §t§p§’!ﬁ"cﬁ'a§‘gs§lﬁé‘rﬁhg3ﬁébQﬁl@ﬁx‘é@éﬁ&k‘lﬂés’?ﬁ#fm RMople@NifdEt and the

ul e can

| C nodul e and the |1 C nmounted body using the ICno e readily
Pr Oduc%ﬂy 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 terminatl 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.



10 [0026] In addition, since the mca capacitor 13, the IC chip 14, and the
antenna connection termnals 16a and 16b are connected by wires in the
present enbodi nent, the connections can be nmade regardl ess of the sizes of
the m ca capacitor 13 and the I C chi 14, or the |like. 15 Mreover, since
the IC nodule 10 has the external connection termnal 12, it is possible to
produce an | C mpunt ed body capabl e of contacting comuni cati ons by

i nt er naRIPheT Frda itApRst breconbigured sphat shedfpdap g andhihs misr aansgitorold arhe sur f ace.

That is, it is possible to obtain an I C nounted body of a conbined contact
and nonamorategodn thy pack supfa02af the thsilating sikstrateHd ihhisorisk.e of the present
invention is not limted to the above enbodinent. Al though it is configured
that the m gagggpacitor 13 and the I C chip 14 are |laminated on the back
surface of the i'nsulating substrate 11 in this order in the above

nt or changed™ gl Bl FOLERGTRERMRL B BRGIACHatlpulilaR ot e T o

14 and the mca cagpacjtor 13 are_. | am nated _on the back rface of the

o3l At CGRBLe L8 the Presery RREoRFsSh The BUSER ConHEHATR PUAE TR hough FI GS. 4
and 5 are shown as the specific configuration of the 5 mca capacitor 13 in
t he pr espanitoed odiotrpaticulaty lisptediahil cfoc exdmpjeritisiabu poksibledo npfigucapaci t or 13
is not particularly limted and, for exanple, it is also possible to

conf i gyaminatih@Biod aidré GapdciesrsOr e capacitors. Mreover, the plate capacitor

used in the present invention is not limted to a

Moreover, 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 limtted 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]



m ca capacitor and a ceram c capacitor, a filmcapacitor, or the like may be
used. 10 [0029] In addition, although the m ca capacitor 13, the IC chip 14,
and the antenna connection termnals 16a and 16b are connected by wires in
t he present enbodi ment, these electrical connections are not limted to
those achieved by the wires and nay bé achieved, for exanple, by adhesion
using an ani sotropically conductive resin film (ACF). 15 Note that. in this

case, conneckiaditfou! Al@wRsh e €AGBJITE W@%fﬂi&%@@seﬁ@erﬁ@&d%n@ﬁ%s @fcher.  For
exanpl e, when the mca capacitor 13B shown in FIG in which the sane

Acr- comniat Ao FRRRRERER 121 oﬁ%nﬁéﬁf?ﬁ t%féﬂ%‘é?i%ﬁﬂ%%%%bﬂ‘fh“ﬂlg%*-“néa”bbe
ki ng AL SHSBISAbRS R GG SRGFIALERTBBI GamBRL fiia PHISLAS KPBRHEGR 135 S0 as

to be superinposed on the antenna connection termnnals 16a and 16b, the ACF
connectliComopeitdbedy thakis enbiceapable of gomcemat Gommamitatines bxaimckwding thonnect i on
termnals 16a and 16b can be achieved. [0030] 17 1In addition, although the
| C rfodulCemduleintédaellyar Bssthir weords,di ioarionbRsId hﬁuﬂ%ﬁ@bﬂlﬁbarﬂwﬁtﬁﬁhé@n term nal
12, external connection termnals are not essential. Wen the |IC nodule

does not 2% B¢ S1ALN ARNESELYAR 1 F HehAbent dmiiiRBRSL Biffichhapr oduce an

| C mounted bo capa -contact communi cati ons by

hBEL?S&”%aE@EW i qenﬁé%ﬁﬁq%ﬁoaﬁemqa&ﬁ% HBbk e R RIS 10 of the

present enbodi ment is configured so as to have a pair of antenna connection
t er mi naAs4o heve T IBHe pairs AiGEACORRGHOR Eymdes]s.

,_‘

[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



as to have two or nore pairs of antenna connection termnals. [00311 10 (IC
inlet) The ICinlet of the present invention is one in which an antenna is
connected to the IC nodule of the present invention. The ICinlet using the
| C nodul e 10 according to the enbodjyent shown in FIGS. | to 3 will be
described as a first enbodinent of the IC inlet of the present invention.
15 [0032] Wien the |IC nodule 10 is used, both ends of the antenna are
connecte&tprra deviees dustie Mrmintesna dealpsdon efthaimedils in ée kody ilgls exphsingi ca
capacitor 13 and the antenna are connected in parallel to the ICchip 14 to
f or m a thissermamd] oeithesiirface.For this reason, it is possible to obtain an IC
nmount ed body capabl e of non-contact communi cations between 20 the IC chip 14
and externaljggemi ces when the ICinlet of the present enbodiment is
internally included in the body. In addition, since the |IC nodule 10 has the

body of a_ cobmabrraebly bmeh oo ol BB Bl edefefEo capabi e of

co ni.cations by the io t.act system between the IC chip and 18 external
devP ced1RLIENE POVRRECTGS dR HiP CasRcPSHSFLSE thasHaWE SIPAtORSVIHERIewhi |
exposing this termnal on the surface. [0033] The antenna is preferably
f or med aotenamis fosutdandthe $0ppolvte dfche plesers akventidn, 5t ik posiibla e HomwadCence. I n
this case, by integrating the insulating support on which the
inlet in which the IC module and the antenna are integrated.
The insulating support on which the antenna is formed can be obtained, for
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 ora
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

coppet, silver, aluminum, gold, or an alloy thereof, or a conductive ink containing a fine

metal powder of these metals.



antenna is fornmed and the 1 C nodul e of the present invention, it is possible
to forman IC inlet in which the IC nodul e and the antenna are integrated.
The insulating support on which the antenna is formed can be obtained, for
exanpl e, by preparing a circuit subsf ate due to the adhesion of an

insul ating support and 10 a netal f0|I followed by the patterning of the
metal foil aqf this.circuit sybstrate. The patterni of the metal foil can
be carried g\lu?teé@f FiRna pgie 1g ) antgrng s Covéreﬁﬂﬁ't@sléﬁélﬁtﬁgve resin | ayer
is provided on the nmetal foil of the circuit substrate and a pattern is
drawn dhategalliyussd, i el eestilyl miltiply windthé thei degteietof Stebdom adecemying He net hod i n
whi ch the photosensitive resin layer is patterned using a nmask fornmed by a

negat i wonfifuratiddoPiBs ahieMn PRBE WY ARRIT Yeitligh, or a chromumfilm or by
various nethods such as a printing nethod and a lettering nethod. By using

theforrredg @rn as a mask, the netal foil pattern can be forned by
el uti ng unnecessary netal parts due to a so-called etching process using a

ferrlc chloride.solution, a ca a. sol ut,i on, erlals
for St he 1 nouiTh 75 BERHTE v GendEiakr baciordns K Soant Srapdrieal & ac

those listed for the i nsul a_tlngi substrate of the IC nodule. Exanples of the
mat er i dheprssent ivenem| Theold infesr of drawpagpnt prabedimentia conlegwekiromapder , sil ver,
al umi num gold, or an alloy thereof, or a conductive ink containing a fine

met al povdlés 16T adchrlisg wethabaond Smbdditent béthe pfesan imrhaomandad stémmawhi ch an
antenna is covered by an insulating material is used, it wmll easily

mul ti p'%o%ﬁﬁec?éa%m I@%gj’cﬁfe Qjfp. freedom concer ni ng the confi guration of the
antenna in t et wi |l be high. [0034]

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-I' 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, aﬁd 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]



5 FIG 7 is a perspective viewof an ICinlet 1 according to a second

enbodi nent of the present invention. The ICinlet 1 of the present

enbodi ment is configured froman IC nodule 100 according to the second
enbodi mrent of the present invention and an antenna 200 connected to this IC
modul e 100. The IC nodule 100 has a #l ate capacitor 110, a first el ectrode
termnal 160 and a 10 second electrode termnal 170 each externally fitting

in the opposhngdiios, Sitheplits dapaaer ( 20, afhica ilsi 1de isWhfinaed antheamggcond si de
surface) of the plate capacitor 110, and an IC chip 180 |am nated on the

The ?ﬁp?n i 0%93?%99?15%?36% ?‘h@‘@‘“’g%ﬁ%f? AT %?ﬁﬁlﬁéai% e
8
11 nst i B o e R o et e sh e et o0 TR SRS capaci t or

unit 120 and a_ capacitor unit 130. The capacitor unit 120 has a mca film
121, arglassilasst ddHesn ppponid and2g arppits an lamisated despedivelyawethabavarop sur face
of the film respectively. The capacitor 20 unit 130 has a mca film 131,

and el etde afths mi@Xilanth 3181 dnoherappar skiped theralcy fibm TdSe Aniexdanalsur f ace and top
surface of the film An adhesive glass |layer 141 is provi ded between the

capaci tadctidat 512 ﬁﬂ&t&ﬂd&i el&%%ﬁ@'l??ére%bﬁdé@@n{h%t afcber flegehbode 123 and

the el ectrode 133. dition, ate capacitor 110, a
mca fi, amn nth r _su t he ca aci.tor unit
oot A Bt Bl S ARE T O o nﬁ&lﬁ@ Rorth 555 o, St nés8 o BBAGHS

0037]

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 surféce) 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 1835 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.



film145 is lam nated on the top surface side of the capacitor unit 130 via
an adhesive glass layer 144. An arnor 147 and an arnor 148 are | am nated
respectively on the lower 5 side of the mca film 143 and on the upper side
of the mca film145. An external electrode 151 and an external el ectrode
152 are provided on the top surface 2fF the arnor 148 and the plate
capacitor 110 is configured froma | am nated body of these conponents.
[0037] A firmp3g] ectrode termnal 160 that externally fits one side surface
11 Ca (first side 10 surface) of the plate capacitor 110 therein is

configured f i 61, a nickel
| ayer 162, ﬁg{na 12(5)ﬁ%&&ﬁ%?i&?&;ﬂ}%ﬁ?glegrﬂoq_eggﬁd@&%ﬁgfcge or fﬂmll fﬂé%nd he i nsi de.

Li kew se, | ect e termnal 170.that xtern fit ot her

St de- sorkaee 4 et RS J0iSn Siakra Sine | &eﬁ#a@%?&ééﬁeﬁpiq 0 therei n
is configured fromthree layers; i.e., a conductive resin |layer 171, a

ni ckel fremdhe pauriagedide. s Si?@rwnllﬁ FhGa1 7 angl 1Gayerts affibe electrpdes 1820632, fr om t he
inside. [0038] An IC chip 180 has bunps 181 and 182 on its under surface.

I n &ddi12308ad 833 inaihsqtcentpdl @attions o0t plite vapaciks N Ofredpeetddy rekeoupvi ded
between the IC chip 180 and the plate capacitor 110, and the burrp 181 and

the burdleckc n hERRCPLYEIok, FRANGR! 030 KRGPKLRLNAk AL AR T 0de 151 and

the external ectro this anisotropica con uctlve resin film

. .eover, in the present enbodinent, a sealer 190 is provided from part
of the P el ectrode terminal 160 to part of the second el ectrode
termnal 170 so as to cover the |1C chip 180. Note that the sealer 190 is
onitted in FHg mipafddm 123 dipded e &3 1ofis $amﬂwhpéby@iw elgctrode 122 (electrode

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 1o be electrically connected therewith.

[0040]

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



[0039] FIG 9 is a diagramview ng the el ectrode 122 (el ectrode 132) from
the under surface side. In addition, FIG 10 is a diagramview ng the

el ectrode 123 (electrode 133) fromthe top surface side. As shown in FIGS.
9 and 10, parts of the el ectrodes 12 132, 5 123, and 133 in al nost central
portions of the plate capacitor 110 iéspectively nake up electrode nmain
bodi es 122a, 132a, 123a, and 133a that are formed inside in_ the width
direction. TH&ShowainFiGnligthe extermal elertiodes 151 isconstitateddrsmabymphe el ect r ode
122 (el ectrode 132) and the el ectrode 123 (el ectrode 133) at the el ectrode
mai n bochynmé@der geetiew i 5 dmd Bcmanal doadgetihg Dajticanid 1bheddat Bconfiigeedsd n body
123a (el ectrode main body 133a), thereby constituting the capacitor. In

addi t i ofhat P blmHf 131 henetRcloBIBumkg 2oliRbesd p&reien 187 vikthd SfsotiogRagyr f ace 110a

side of the plate capacitor 110 makes up a connecting portion 122b

(conn e%dnﬁgctgs%r Iie i3%1ch3 S%ba}lfils{al gﬁg@%tﬁg&&%‘g@ %lgﬁ'x(u?éf il B@ﬁ?ﬂi Eﬂeltngﬁ¥ wdeh

direction, a I's connec connecting portion 132b) is
brought .into contact. Wi fh, the conductive resin |ayer 161 of he first

ol oot 1 ol SIErSHTAH | H8GdeahBERGOBREH (eAhe vr@mﬂ%ﬁém&@r@w#b- Li kewi se,
part of the electrode 123 (electrode 133) in the side surface 110b side of
t he pl ate cabikeimssr theegt ekcugdea 163 mewsiituteddorn adunpr®pngatisgnect i ng
portion 133b) forned on the whole surface in the width direction, and this
connect pdrgop 0524 &1l dliéahindDedn@ediiteqiortich PERLL it Is3@Rfigined 86 Ghiglte | Nt o cont act

with the conductive resin layer 171 of the second electrode termnal 170 to
ok 1 R R g APk e by pattorn o
conductive 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 substraie 11.
Although the thickness of the armors 147 and 148 is not particularly limited, 10
to 300 um is preferable and 100 to 200 um is more preferable in order to retain the

strength of the IC module 100.

[0042]



22 As shown in FIG 11, the external electrodes 151 is constituted froma
bunp connecting portion 151 a and a term nal connecting portion 151 b, and
it is configured so that the bunp 181 connects to the bunp connecting
portion 151 a via the anisotropically conductive resin film 185 and so that
the first electrode termnal 160 thak3externally fits 5 the side surface
110a side therein connects to the termnal connecting portion 151 b.

Li kewi se, thgsﬁ%tlﬁfcgﬁhmgwtl@?gﬁggé%é@lw 3@@@&%5@%@%@%@% connect i ng

portion 152a an erm nal’ ‘co ng po I's configured so
t hat the 2 S e ectl ng portion 152a via the
ani sot r Y @iﬁﬁ%fzﬂ %E‘B é‘nﬁcﬁéﬁlﬁ |°1aPn nd so that the second el ectrode
termnal 170 that external ly 10 fits the SI de surface 110b side therein

connects to madditionngsithe e]@éﬁﬁf'@ﬁtll’lﬁgl%@@ﬂiﬂ and 183 zlectnodes spaivabgnt dur f ace si de
of the plate capacitor 110, the antenna 200 is connected to the sol der

pl at i nghbsyeed IG3hotletihriel UPsto Hldemhrbedeed.er mi nal 160 and t he sol der plating
| ayer 173 of the second electrode termnal 170 both at the portions that
ar e gnot cove@@g 3py the sealer 190. 15 As a result of these connection

rel at| onshi p a resonant circuit in which the capacitor unit 120 t he

capaci tor 0, dth ante na ,200 d in araII wth
respect to t %r’@ﬁa% PPSS ¥ ﬁsg&aye[r%g@l 125) l\?ﬂgg »alPéte’P@F e Sl?tm)r s 147
and 148 in t he r esent er_rbodl nent can be sel ected 20 fromthe sane
mat er i aPdhess userbios the adhesive glass lagera e bewised- oned i nsul ating substrate 11.
Al t hough the thickness of the arnors 147 and 148 is not particularly
limted, 10 Theex3@falmléctrofeseldrakil 182anan ba Gfinted oAQRe mmos 1ABusingmef erabl e in
order to retain the
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.



strength of the I C nodule 100. [0042] 23 As the mca filnms 121, 131, 143,
and 145 in the present enbodinent, a filmequivalent to that used as the
mca film41l can be used. In addition, as the electrodes 122, 123, 132, and
133, electrodes equivalent to those,used for the electrodes 42a to 42d can
be used. 5 [0043] As materials for the adhesi ve gl ass layers 141, 142, and
144, materials equivalent to those used for the adhesive glass |layer 71 can
be used. TheTkxiembetil? ofitprese smbsdinentiis t6Rfiged fremfawfedodule 16k ar nor 148
using a netal foil by processes such as an etching process, a printing

pr ocessaccardiigd toltBe MirdGasodirBent b0 11E4RE&N N0 tIIWAHE I ardéiha@0p| at i ng process.
As the netal foil constituting the external electrodes 151 and 152, gol d,

copper, ! - S hckel, or the like can be used. As the IC chip
180, oné \Aﬁ%ﬂ&@%&ﬁ@@%mfto that used as the IC chip 14 can be wused. As

t he seal er 0,. one i is eguival ent t hat th I 30 b
15 used [ ookt ICRRAME DL Hice DOt BoioeAL bt e SR IPASM AL ing

support for the sake of handling convenience inthe ICinlet 1 of the
pr eSent seepisbelbetrnde teramanl tl 76 eaght externalleliting an thetopposingitwo sdesurfdsesi(ain the 1C
nodul e 10 can be used. 20 [0045]
first side surface and a second side surface) of the plate capacitor 111, and an IC chip 180
laminated on the plate capacitor 110,
[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, ot 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,



FIG 12 is a cross sectional viewof an ICinlet 2 according to a third
enbodi nent of the present invention. Note that the constituting nenbers
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 enbodi nent is configured froAdban I C nodul e 101 according to the
third enbodi mnent of the present invention and the antenna 200 connected to

this | C nodulTae pfdent Tivenldss dectivefedtBd: deaiitianPindheresammcs froguehdt ocdurf i r st
electrode termnal 160 and a 5 second electrode term nal 170 each

; Cv fittin : : Lt Girst sid .
ext er najyd/to Jhés I}ﬂéi'ilStah&e éxﬁ%ﬁﬁ@%ﬁt%‘z'hdg%ef Mnéétﬂ%a‘gﬁsot?&%%ﬁé in ef St stde surface

and a secon e surface) o pl ate ca an | C chip 180

| am nat ed on.th | at e citgr 110..1004 he .pl.at.e capacitor 111 in the
pr esent c@ﬁ"ﬁ%‘?r}?@ Jﬁe Iqoémfeﬁggalﬁﬁ'e g5’§e #Weldpmg‘{l‘géﬁ@ac@ﬂg&?ﬂ% Fhelﬂ%ﬁv? n the second
enbodi nent except that the external electrodes 151 and 152 are not

provi deembediments arceapsblg|os redyeingfthe efdedty evbnresontrgiffrghencytiyeomitiinghi p 180,
the first electrode termnal 160, and the second el ectrode term nal 170 are

connect ethcbyssusyrwesing8 6t isposkitl8 o piidtiee dnidl mbinsted Bodyhihpt Ha8bigldy i n a face-up
state, and thus opposite to that of the 15 I1C chip 180 in the second

enbodi ”Eé&l_ratﬂetsl?&h'ﬁ? erQLlléﬁcWaﬂcl?fs 1AgiRy PEIRLRY iR RB-cBftab@mthinfSaiibBOppnd 187, the

wires of silver, platinum alumnum copper, or the [ike can also be used.
!sgalt gre ﬁlrcﬁlsd%{'gtthg%%jdd%?ers'tmtertngﬁy.w res 186 and 187 are also contained in the

[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 1C mounied
body having a small area by including the JC 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



190. 20 [0047] Wth the IC nodules 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

|l am nating the 1C chip 180 on the top surface side of the plate capacitors
110 and 111. 25 The present i nvent o2& di scovered that deviations in the
resonance frequency occur due to the inductance and resistance of the
connect hotgpandicudar]yt laitsdhnd for axatnble, itdoglve pbdsthdalo doGfipmenheplateodi es. Si nce
the 1 C nodul es 100 and 101 in the above enbodinents are capabl e of reducing

the ef f g6d:811OR by MENIABRNIBE Brofd SPUERG Y, OM tting 5 unnecessary wirings, it
is possible to produce an | C nounted body that has highly accurate

resonance frequenc d i i_ghl eld abl e 4 n _nonr gont act comyuni cati ons by
o udi ng t gt Tag keonfellsfin br (8 el el A RO AR eSO B P
nmodul es_ 100 an&@lOl in the above enbodiments have the 10 IC chip 180

| ani nat BAUSA 1q the layerstipearcangiipay pe g ddaysr siracttgpd dilaYsr stracteree®ic 111, t hey
can be nmounted in small areas. For this reason, it is possible to produce an
| C nbunsteattutbofl¢ onawiretpyarssnal | area by including the | C nodul es internally.
[0049] In addition, since the mca capacitor enploying a mca filmthat has

a stable 15 gapedict,thé flates@fadifor LR iRhR SreseP aRAiSis hdPliARed tblel in the IC
nodul es 100 and 101 of the above enbodinents, it is possible to achieve

resonangg.f AN aNd WebfnSY 8ol #NE Fim 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 1s 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.

T

[0052]
As amain 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]



accuracy. Moreover, since the mca capacitor is highly heat resistant,
processi ng steps such as a soldering step and a press working step can be
adopted wi thout any problems and the I C nodule and the I C nounted body
using the I C nodul e can be readily 20_produced. [0050] Note that the IC
nodul e of the present invention is né! linmted to the above enbodi nments.

Al t hough the plate capacitors in the above enbodi nents are all configured
to have 2 caphelC afoduleiused irt the IG préel dfithe presdnt fiveatioroi not likited p thte
capacitors is 26 not particularly limted and, for exanple, it is also
possi bl & hRd68HD MCald 'R Rkl 2 nfoRBRE bl Phrfoul Yo A BAIAUDSy Hlan'BR ©
capacitor units. 1n addition, the configuration of the first and the second
el ectrode termnal s is not .limted t.o the 3 |ayer structure.and it may be a
| Tayer S GO traPls RPapde BoTE heyide ng FrEmal ingdidn EpasS Bedhor o

| ayers. Moregver, the plate capacitor used in the present invention is not

| i mi t edat § Bleterpableafenly per-camactgopgrEpsatiopnbrwrenit IGelip ppd 8Bpaci t or, or
the like may be used. [0051] Additionally, although the ICinlets in each
of the etiewel davineds admtwdalethad ¢tase,i0isqosdiblgue ebtaincani@\mowried bodyesfiza 200,
they may be configured to have a plurality of antennas connected in

par al | ehon-Mai2Q e wieh thREICSEIEPRAnRHAN inBhided iR tHeRRME Bod P eTrCaaltiggur ati on i n
which the antenna 200 is wound at a |ocation distant fromthe | C npdule 100

'S Showgy Lo ElGurofuclievinl S8 of PO BRIl Sk cSRIRL Prerh RaBWEAQUEE the

ant enna wound SO a O Ssurro

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 omitied.



15 1C nmodule. In this case, it will be possible to produce an |IC nounted
body having even snaller areas by internally including this IC nodule.
[0052] As a nmin body of an I C nounted 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 %ar shape, a key shape, a peanut shape,
and a cylinder shape can be adopted. “fn addition, it is also possible to
configure an 1C tag that is capable of being pasted on an object to be
adhered by pl¥9fHi ng an adhesive |ayer on either one side or both sides of
the main body. [0053] 27 The IC nodule used in the ICinlet of the present
i nvention i sTholC tirdiof & fresehhembddimonhit ese ddhfight¥d, byafitting @ik, ICandddl€ nodul es
of various forns descri bed above can be used. For exanple, when an IC

modul e 1Ry ehrd haBXbRIYHY, iCRARAGh aBfnhe8 M BImBintige th adv@fcd, &s sktvaE capabl e
of only non-contact communi cations between an I C chip and an 5 external

devi i i . -hi [N | i bl bt ain . d
oty of e 1CH 8 BEERe etk B E RS e i oh GO F bty BRI 15 Y Gl Ged 1 n ¢ ne
mai n. body. .In addi tiegﬂé@ﬁmeﬂ; an | C nodul e having two or ,npre pairs of

ant ennamaFhosy SV gmeelice temmnal 8 1 frige eRROSHR i heaulpsral ity of
antennas are connected can be achieved. [0054] 10 (IC nounted body) The IC
mount edofitbelgardfmaihbogy 8% eBy biingiogthie axpesederdeinal wumnedtion temiinalbi@dyto t her eof
internally includes the I C nodul e of the present invention and an antenna
contact with an external device, contact communications between the IC chip 14 inside
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 parallel to the IC chip 14 of the IC module 10 is formed and
the non-contact communications between the IC 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]



connected to the IC nodule. Note that the antenna may be internally included
in the main body after being 15 integrated with the I C nodule in advance to
constitute the ICinlet or the antenna may be fornmed in advance inside the
mai n body followed by the fitting of ,the 1C nodule thereto. [0055] An IC
mount ed body in which an antenna is £drmed inside the main body in advance
w Il be described using FIG 6. 20 FIG 6 is an explanatory di agram

concer ni ng aNotetthaidhelicard imagn body $0Cnmitich thel@itenae 8digonged m d4dvene@nbodi ment
shown in FIGS. 1 to 3 as a first enbodinent of an IC nounted body of the

pr esent canrbearbiding, f(b‘ﬂcﬁx@.mﬁfb@by thais@aeatemnslinbdé bNhe FRFBEMSIASodyt hose in
FIGS. 1 to 3 are given the sane reference synbols in FIG 6 and the detailed

descri pg.j i ) 0056] The IC card of the present
enbodi n%adr??ﬁ?tgg %ﬁ%ﬁ%ﬁ%ﬁa@%ﬂﬁ%&j&fsﬁﬁaﬁ% the IC nodule 10 to a card nmain
body 80, in ich an antenna 81 is f.aornmed insi.de iin advance, as, shown in
PG 6. Due A8 oHaR p oA RuE of hecbavied RARTOBOT BOPSAtPR g BabEy | nl uded
inthe card 5 main _body 80 while the external connection terminal 12 is
bei iy esgpreEacdshas He opp emaltoyed 691 preperegrite imailatingsppe. inByhigh #mgi ng this
exposed external connection termnal 12 into contact with an external
devi ce, amanmhdcformedndincritediin it dbetsvamntibiel IGnkhinbettd moal #el i the 1 C nodul e
10 and the external device will be possible. [0057]
adhered to the main-body substrate followed by the patterning of the metal foil.
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



10 In addition, by fitting the IC nodule 10 in the card main body 80, the
antenna connection termnals 16a and 16b and termnals 8la and 8l b of the
antenna 81 can be brought into contact for connection. Note that in order
to forma nore reliable connection bgémeen the antenna connection termnals
16a and 16b and the termnals 8la and " gib, it is preferable to 15 interpose
conductive paste, a conductive sheet, or the |like between the two types of

t er mi napssnuinliepe, end hicylieden Shapgrcan be adopied. damdditioncit iscalsa passibletioch the i ca
capacitor 13 and the antenna are connected in parallel to the IC chip 14 of

the | C condighe ah(IC tag ther isedpabile of bdisg pastedcanibetjed aibe Adieadd I9ns bet ween the
| C chip 14 and the external device wll be 20 possible. In other words, the

| C car ggl‘a(/id‘iﬂkean%ﬁéﬁ% 1#9?}9{1&%%11& $idédr l%]o%gi%éjoﬂile ﬁlagg%@é“ed contact and

non-contact type. [0058] 29 Note that the card nmain O in which the
antenna 81 |@E rmed in advance can be obtained, for exanple, by formng an
antenna in o 8 the paired nai n-body substrates and thereafter joining

t hese substrates. An antenna can be forned in one of the paired main-body
substrates dhige Komedee usedsnfpe Ky soustsd pedy pithe peeserignespagn iorotpr epari ng t he
i nsul ating support, in which an antenna is fornmed, described in the

above- nemiteddate ICnioduks 10hEe aimd b, ahd i@ modikes ofdirine domes deberibedi n- body
substrate foll owed by the patterning of the nmetal foil. Note that if an

ant enna;pakE Barl Be RN C FoRBkAHIE RN 2% ICIMERBShinAHo bitgihPddnRsetionat eri al is
used, it will easily multiply wind, and the degree of freedom concerning the
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



10 configuration of the antenna in the card main body 80 will be high.

[0059] As the material for the card main body 80 (nmain body substrate),
filmor sheet- formed pol yester, polycarbonate, ABS, PET-G polyvinyl

chl ori de, polyethyl ene, polypropylgie, nyl on, polyimde, polystyrene,

pol ynmer alloys, plastic filns such 15 engi neering plastics, single bodies
or conpl exes such as papers, neshes, and nonwoven fabrics, substrates, in
whi ch are lagldx yelrabls in non-contact ¢ammmingcstiops.cydat 8 seme gins theficorplsodbe papers,
and the |like can be used. In addition, a printed |ayer, a nagnetic |ayer, a
pr ot ecpiodacddpdiave asmhherdai ke may be provi ded on the surface of these
substrates and the |ike. Mreover, functional surface 20 coating such as
thermal coating, thermal transfer coating, and ink jet coating nay be
applied. [0060] The shape of the IC nmounted body of the present invention
is not limted to a card shape and those having vari ous shapes such as a
coi n shape, a star shape, a key shape, a 30 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. [00611
5 The 1 C nodul e used in the I C nounted body of the present invention is not
limted to the I C nodul es 10, 100, and 101, and |C nodul es of various formns
descri bed above can be used. For exanple, when an | C nodul e having no

ext ernal connection



termnal is used, an I C nounted body of a non-contact type that is capable
of only non- contact conmmuni cations between an | C chip and an external
devi ce can be achieved. In 10 addition, when an |IC nodul e having two or nore
pai rs of antenna connection termnals is wused, an I C nounted body having a
plurality of antennas that are conneg@2ed to this IC nodule can be achieved.
| NDUSTRI AL APPLI CABI LITY 15 [0062] By including the I C nodul e of the
present invention internally, it igrpgRfd ble to produce an | C nounted body
that has a highly accurate resonance tfrequency and is highly reliable in
non- contact conmuni cations. In addition, the I C nodule of the present
invention can be nounted in small areas. For this reason, the |IC nodul e of
the present is 20 al so capabl e of producing an |IC nmounted body having a
smal | atea andn lgtmedude eynprisingre, the | C nodul e can be produced by a
general purpose apparatus for producing IC nodules. Since the ICinlet and
t he | C nount esh insalytigf subbgatpy esent i nvention are using the | C nodul e of the
present invention, they have highly accurate resonance frequency and 31 are
highy reliab ' ﬂ%ﬁm OMnaGna CORTBAAI j '&%EE e, they
canhLIso be %ﬁ%ﬁﬂge t% have g%snalPbg?%%ﬁﬁﬁgx@%@%?R%BH%§ n P%ﬁ%gdule

| atj,ng substrate; 5 at | east one pair of antenna

conpri sing...an_in F
connect 1118%1&?1%5 ?’H‘bﬁél%? %’rdovi ded on one surface of the
a laminated body in which an IC chip and a plate capacitor are laminated,
wherein the plate capacitor is a mica capacitor constituting a resonance circuit
for the IC chip to communicate with an external device;
10 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

the IC chip and the plate capacitor are elecfrically connected with the at least

one pair of antenna connection terminals.

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

pair of antenna connection terminals by a wire.

3. The IC module according to Claim 1 or 2, further comprising an external
20  connection terminal provided on the other surface of the insulating substrate which
becomes conductive upon contact with the external device and which is electrically

connected with the IC chip.

4, A IC module comprising:



insul ating substrate; and a |lam nated body in which an IC chip and a plate
capacitor are |lam nated, wherein the plate capacitor is a mca capacitor
constituting a resonance circuit for the IC chip to communicate with an
external device; 10 the | am nated bo% and the at |east one pair of antenna
connection termnals are nounted on"the sane surface side of the insulating
substrate; and the |IC chip and the plate capacitor are electrically

connect ed wi t ! FFEatRg JubsEdte; one pai r of antenna connection termnals. 15 2.
The I C nodul e according to Claim1l, wherein the IC chip and the plate

capaci t or ar eatdé¢astons maal dfiantcona eciredtion tehmiraks movikedsn a finet suyfaderofof ant enna
connection termnals by a wire. 3. The I C nodule according to Claim1l or 2,
f urt herthe oNgRIEtRE RAbAALXt ernal 20 connection termi nal provided on the other
surface of the Insulating substrate which becones conductive upon contact

wth the exte . i . Wi Chn i,cal |y n wWth the IC
chip. 4. Al (f{ B@@Jﬁ%&’%@éﬁﬁﬁ%%& g%&ﬁg%hﬁ?%%%t%?%p %élt%ﬁag%{}ﬁg{xaggd,at | east one
pai r of antenna connection term.n Ia.grovi ded on first surfacgwg{] t he

i nsul ating sBTHAPR,COBICHAR a7 BRAYTER CoRuF eV TGS cRREBCRVED at e
capacitor are |am nated; an external connection term nal which can becone
conductthe extgphdeder providad oh a se¢nmdextiecaed thel msileting subsirate pravided ez ond
surface of the insulating substrate provided on a
second surface of the insulating substrate;
the plate capacitor constituting a resonance circuit for the IC chip to
communicate with the external device;
a mica film;
a first electrode and a second electrode which are formed across the mica film;
a terminal electrode formed on the same side as the first electrode of the mica
film at a distance from the first electrode;
the second electrode and the terminal electrode being electrically connected at a
15  connecting portion which penetrates the mica film;
the laminated body being mounted on the same surface side of the insulating
substrate with the at least one pair of antenna connection terminals so as to place the
plate capacitor on the side of the insulating subsirate;
the IC chip being electrically connected with the first electrode of the plate
20  capacitor and the terminal electrode by the wire;
the first electrode and the terminal electrode being elecirically connected with
the at least one pair of antenna connection terminals by each wire; and

the external connection terminals being electrically connected with the IC chip

by the wire and a conducting portion provided on the insulating substrate.



second surface of the insulating substrate; the plate capacitor constituting
a resonance circuit for the 1C chip to comrunicate with the externa

device; a mca film a first electrode and a second el ectrode which are
formed across the mca film a tern%aal el ectrode forned on the sane side
as the first electrode of the mca fi'lmat a distance fromthe first

el ectrode; the second el ectrode and the term nal el ectrode being

el ectri%al |y 4olaswdale eompaisings connecting portion which penetrates the nica
film the | am nated body bei ng nounted on the sane surface side of the

insul ating sandatulsie sebsthaté;he at | east one pair of antenna connection
termnals so as to place the plate capacitor on the side of the insulating

substrate; thgdG &i@%ﬁ'ﬁﬂ%ﬁ%ﬁ ?ﬁ?ekﬁ&lﬂeﬁnﬁ%%?&&i&éﬁﬂ%@rs{t i {deropt el ectrode

of the plate 20 cap term nal electrode wre; the first
el ectrq g; anFI q heu%?rra%i_ nal electrode being electrically connected wwth the
at | east®yhE ang,S ht enna connection termnals by each wire; and the
external connection term nals being electrically connected with the IC chip
by fhe wire dlaminaseshpiyar whighohe 16 shiprandiagdafe sppacker sradamiagtedy substrat e.
3,1} 5. An IC nodul e conprising: an insulating substrate; at |east one pair
of antenna canretirnalrotectibmtdrminmt oxhidhedn bocand toinctwe dppaeonfact wile
i nsul ati ng substrate;
the external device provided on a second surface of the insulating substrate; and
the plate capacitor constituting a resonance circuit for the IC chip to
communicate with the external device;
10 a two layered capacitor comprised of a first capacitor and a second capacitor,
which are connected together with an adhesive glass layer there between;
the first capacitor having a first mica film;
a first electrode and a second electrode formed across the first mica film; and the
terminal electrode formed at a distance from the first electrode on the surface of the same
15  side of the first electrode of the first mica film;
the second capacitor having a second mica film, and having a third electrode and
a fourth electrode formed across the second mica film;
the first capacitor and the second capacitor being laminated with the second
electrode and the fourth electrode as the inside;
20 the second electrode, the fourth electrode and the terminal electrode being

electrically connected at the connecting portion which penetrates the first mica film and

the adhesive glass layer;



5 a lam nated body in which the IC chip and a plate capacitor are |am nated,
an external connection term nal which can becone conductive upon contact
with the external device provided on a second surface of the insulating
substrate; and the plate capacitor cgfstituti ng a resonance circuit for the
IC chip to comunicate with the extefnal device; 10 a two | ayered capacitor
conprised of a first capacitor and a second capacitor, which are connected
t oget her wi t Kheafirsdiseisddecng tasthindamjestrotid being bletinsally corvecteil msthecapaci t or
having a first mca film a first electrode and a second el ectrode forned

acr oss dohgediing portiincghith befetrattd theerst fnfdaiina khealdBedivodass Qe @k a di stance
fromthe first electrode on the surface of the sane 15 side of the first

el ectrodg, @fmihgfirst mca film the second capacitor having a second mca
film an‘gmhe{?/ifcng a’third electrode and a fourth electrode formed across the

second mca film .the first.capacitor and the second capacitpr. being

| anmi nated wi ttfﬁe %ﬂna?%%@%e&%@?pgago%ﬂg PHE Sf’gg‘?et%gee‘l’tgtg? FDS'H@“H% t he insi de;
20 the second el ectrode, the fourth electrode and the term nal el ectrode

bei g substats Withtheatdeashersipadr oftantanaa eommeeden sgnipolstsoss taplaghthsenet rat es t he
first mca filmand the adhesive glass layer; 35 the first el ectrode and

t he t hipldle edpaeitsrasiethbside @t éledatulathg dupstemgnect ed at the connecting portion
whi ch penetrates the first mca film the adhesive glass filmand the

second mi ca fid 1) cHiP Beth@ WeRlcaly boshechaivieh B Wk fhcRBAd HEns 3w sur face side
of the insulating
capacitor and the terminal electrode by the wire;
the first electrode and the terminal electrode being electrically connected with
10  the at least one pair of antenna connection terminals by each wire; and

the external connection terminals being electrically connected with the IC chip

by the wire and the conducting portion provided on the insulating substrate.

6.  AnIC inlet comprising:
15 an IC module of any one of Claims 1 to 5; and

an antenna connected to the IC module.

7. AnIC mounted body comprising:
a main body; |
20 an IC module of any one of Claims 1 to 5; and
an antenna connected to the IC module,

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

8.  An IC mounted body comprising:



5 substrate with the at | east one pair of antenna connection termnals so as
to place the plate capacitor on the side of the insulating substrate; the
| C chip being electrically connected with the first electrode of the plate
capacitor and the term nal electrode by the wire; the first electrode and
the termnal electrode being electrigally connected with 10 the at |east
one pair of antenna connection termnals by each wire; and the external
connection ter.mngls being electrically connected with the 1C chip by the
wire and tt?én%lﬁrli’ag%’ti ng portion provided on the insulating substrate. 6. An
ICinlet comprising: 15 an I C nodule of any one of Clainms 1 to 5; and an
ant enna corffidetsefulaot anw qng afgdeims 3 ».5; Axd | C nount ed body conprising: a
mai n body; 20 an I C nodule of any one of Clains 1 to 5; and an antenna
connect ed tam ahteand tomediet ¢y theti€medulé,he | C nodul e and the antenna are
internally included in the main body. 8. An |IC nounted body conprising: 36
a mai n bodyyhedin ke MOHYIAe Bhd ARYnRREa e ifeRidl ifclh@edin (B Maindbdgi enna
connected to the 1C nodule, wherein the 1 C nodule and the antenha are

i nt grnal re?e(;[fhe ext er nal

contecaisi bEFRHEP el IuBEirh HifHal  paesfd RLFRERE



37 ABSTRACT An I C nodul e including: an insulating substrate; antenna
connection termnals provided on one surface of the insulating substrate;
and a |lam nated body in which an IC chip and a mica capacitor are

| am nat ed, wherein the |am nated body and the antenna connection termnals
are mounted on the sane surface side of the insulating substrate, and the

| C chip and the mca capacitor are electrically connected with the antenna
connection termnals via a wire, the | C nodul e capabl e of producing an IC
nount ed body that has highly accuratéresonance frequency and is highly
reliable in non-contact connunicakhgqﬁAt d al so capable of producing an IC
nmount ed body having a snmall area since e nounting thereof on a snmall area
i s possible, and which can be produced by a general purpose apparatus for
producing |1 C nodules, as well as an ICinlet and an IC nounted body using
the I C nodul e are provided.

An IC module including: an insulating substrate; antenna comnnection terminals
provided on one surface of the insulating substrate; and a laminated body in which an IC
chip and a mica capacitor are laminated, wherein the laminated body and the antenna
connection terminals are mounted on the same surface side of the insulating substrate,
and the IC chip and the mica capacitor are electrically connected with the antenna
connection terminals via a wire, the IC module capabie of producing an IC mounted body
that has highly accurate resonance frequency and is highly reliable in non-contact
communications, and also capable of producing an IC mounted body having a small area
since the mounting thereof on a small area is possible, and which can be produced by a
general purpose apparatus for producing IC modules, as well as an IC inlet and an IC

mounted body using the 1C module are provided.



