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DESCRIPTION IC CARD AND MANUFACTURING METHOD OF THE
SAME 5 Technical Field The present invention relates to an IC card
provided with an unnecessary radiation countermeasure necessary for
securing requested functions, product qualities and the like, and its
manufacturing method. 10 Background Art In the field of electric home
appliances and computer mobile products, high functionalization is
required in the tendency of lighter, thinner, and more compact. The
tendency 15 of high functionalizaiigaexigis@iso in the card industry. For
credit cards and cash cards used heretofore, a main stream of recording
data has been embossing and magnetic stripes. However, high
furistiotsizadomw HasNuEactyhERe peraBabe T s cirag multi-function
settlements for credits, 20 electronic money and the like by IC cards. In
order to deal with the tendency of this type, a large capacity and a high
defsityrhave beerefatjuired for IC chips. The development of enciphering
technologies for,prasessing importantinformation end hight speed sidnal,
25 processing technologies among others are made vigorously. "Further,

not¥dhly rendingAnstiTe avarge anioum ofinfobeations fromfiecamdsiey for

number,oftynesolvarious applicafians hayve, been bropesed 1o.nositively

utilize the information in cards, and a variety of usage types are being
bofftdad Hfe TIRBYE BO-BHERIC MR various ways, the present
circumstance of product qualities of IC cards is a high necessity of

satisfying 1
Background Art

Inthe fieldofelectrichome appliances andcomputer
mobile products, high functionalization is required in the
tendency of lighter, thinner, and more compact. The tendency
of high functionalization exists also in the card industry.
For credit cards and cash cards used heretofore, a main stream
of recording data has been embossing and magnetic stripes.
However, high functiocnalization has recently been paid
attention, such as multi-function settlements for credits,
electrenic money and the like by IC cards.

In order to deal with the tendency of this type,
a large capacity and a high density have been required for
IC chips. The development of enciphering technologies for
processing important information and high~speed signal
processing techneclogies among others are made vigorously.
Further, notonlyreading/writinga large amount of informaticn
from/in cards, a number of types of various applications have
been proposed to positively utilize the information in cards,
and a variety of usage types are being born. As the usage
types change in various ways, the present circumstance of

product qualities of ICcards is ahighnecessityof satisfying
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“product qualities in various environments/fields, in addition to high

security and high-speed processing performance made to date (for
example, Japanese Patent Application Publications Nos. HEI-6-336095
and HEI-9-27839 and Japanese Patent 5 Application Publication No.
2001-53487). As the usage types change in various ways, in addition to
high security and high-speed processing performance, qualities required
for IC cards are increasing. Among others, the qualities suitable for usage
typssfuld:partable communication terminalsidrical)y e tasds:anthigi tion
portable phones are urgently required to become satisfactory, because it

is aticipated BREthEhaRDEH G USES frtRESES S faidlp e bas 8 de
on ¢i5age dypesrase Heine developese o rapidiycsuch-asconfitping-ations

record contents (e.q. ard balance) of an IC card by using a displa
furttidh of & porta %eé gégo rAtiMication wBrinar having a gﬁﬁéfﬁeﬁeca"}étent

5 readeriniriter i drcambiuinieatiens gbportable-@ores) and communications
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between an IC asrd g}pg a g%agaer/t\:/vriteg arcenmgdg ait_ rgh% s%gneﬁgo tig1eé in
such as an incoming call Lcjllunﬁg a réad oper§t|§r1 for"card information &nd
copididriications betvwé el the ¢Cward mndanehdériwiitesmheihg pltonessing

setyiges twip._communication wayes, are picked 5.1@ @a&hgs'%fea&%%%%&%g.

be synthesized as a mixed modulation wave In the IC card. There is a
po33ibility thblh25histhixedunddtigion svaveabperafasrasnoizes arrgs of

reqeption, wave afthe portable phane,resulting jn, an.ingoming calldefect;, 5

a phone service defect and the like. If the mixed modulation wave is

picked i aFoBRE" 8 HrARSHEERIH FBqRsHE et Dbeae s S aFbor Y
pogable, 30 phone, the resyliaptivayefornderomes axshownsin Fi%3es

rapidly.

Services based on usage types are being developed
rapidly, such as confirming record contents (e.g., a card
balance) of an ICcardby using adisplay function of a portable
communicationterminal havingabuilt-inICcardreader/writer.
If communications of portable phones and communications
between an IC card and a reader/writer are made at the same
time, such as an incoming call during a read operation for
card information and communications between the IC card and
reader/writer during phone service, two communication waves
are picked up in the IC card and may be synthesized as a mixed
modulation wave in the IC card. There is a possibility that
this mixed modulaticn wave operates as noises on a reception
wave of the portablephone, resultinginanincomingcall defect,
a phone service defect and the like.

If the mixed meodulation wave is pic.ked up around
a transmission fréquency (e.g., 900 to 940 MHz) of a portable
phone, the resultant waveform becomes as shown in Fig. 3A.

Smaller waveforms are generated on the right and left sides
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Smaller waveforms are generated on the right and left sides 2 of Fig. 3A
in some cases. Waveforms in the left side in Fig. 3A particularly have a
high possibility of influencing a reception frequency (843 to 885 MHZz) of
the portable phone, as noises. In this case, the communication function

or egpential for.a partable phone,canpof. be retajned angd therg is a concernsy,

that'a speech function of the portable phone and a read/write function of
panheciCagai dreviimited ool cepssinbexidnt. Binbodimesits althe presemt1on

£-dRvention previde apslGgard capable, of suppressing radiowaves 1n this

generated during communications between portable phones and
castomihtirications Betwe e R fCt &P ad- &' réaBlet/WiteF romARpiting o™

e aRelGiGRIP, sHAPReSSIRg 1adio waves-Mixesty modulated inthe 16.Chip the
from outputting, and excluding adverse effects on an operation of

porsahbheraP Hpparatis Sach & porabie pRorEs, Bid its fivafiufacturing == *°
a duethos.dRisslesure of the Invention According to an aspect, there is
provided an IC card formed b sandwiching a CiI‘C.L(I:'!t boaroIIé)n wh&ch

antSRRE WG iS formedARaAN 1S SRy HoUred sh the circuitboardwith:
of asplvradity oicarddconstituent sheets; €haracterizedimthat-dhéccikcuit tween
poR0aid s provided.wiih angise, absorber comprising g magnetiglayer, .,
par mﬁly ormed on the Gircuit board for absor iIng and removing an

rednputioutput nbise torandfiom thve G chip,csaip magmetissayer isdopmedres
méQ&%V%%ME&%QO”?n@%BO”ﬂ“ and expose a&d@&%é&%}heéﬁo"&&%&&kg

on the circuit board. Disclosed herein is an IC card manufacturing method
advrrprisintRat steprof ATOURBRIRAFFTC CHip PRTAREIRIGH bRtk ofF-whickch &
poAniennawinng is-formedy a,step.of,sapdyiching the circuit board

mounting the IC chip with a plurality of card constituent sheets, and a
step of

Disclosure of the Invention

According to an aspect, there 1s provided an IC card formed by
sandwiching a circult board on which antenna wiring is formed and an
iC chip mbunted on the circuit beoard with a plurality of card
constituent sheets, characterized in that: the circuit board is
provided with a noise absorber comprising a magnetic layer partially
formed on the circuit board for absorbing and removing an
input/output noise to and from the IC chip, said magnetic layer is
formed to cover at least one component and expose at least another
component on the circuit board.

Discleosed herein is an IC card manufacturing method comprising a
step of mounting an IC chip on a circult board on which antenna wiring
is formed, a step of sandwiching the circuit board mounting the IC
chip. with a plurality of card constituent sheets, and a step of
dispesing a noise absorber on the circuit board, the noise absorber

absorbing



disposing a noise absorber on the circuit board, the noise absorber
absorbing 3 and removing noises inputting to and outputting from the IC
chip. By providing the circuit board with the noise absorber for absorbing
and removing noises inputting to and outputting from the IC chip,

andNCOBNG:RRIses can be redyced.and: gengratian-ofautgaingMeiseshy  1c
mixed modulation waves synthesized in the IC chip can be reduced. It is
chpgssible to exclude adverse effect on the operation of peripheral

commupication apparatuses and the like.rEhesneise absorherds preferablyr

mounted in a wiring area on the circuit board interconnecting the antenna
LORIRRG AN GHIS. IREBMING holsES T the 1Y Ehip ia the Hiite v Wiring e
frean bedgeduced @ndgutgoingnoises tadheantenaa wibag cescheed and

reduced. The noise dgbsorber maX be a %‘1};}3%&3 61;(3{riti{%obéeﬁ'ald rtnounted on

_ Iefe GircdilboArd ant gé)r%i%ﬁy c%%sﬁ?usting he wifing, magnetic a%/nerswaves

syformed eadhecirchit board partiatyrcaveringdthewiring atea, mramikete to
and kneaded magnetic.materials with , a sealing resin sealing the | n_

R o Do, Bosr basctston 3F b HPLA L 1§ 3 croca U=

cogettiohat siderviewof aa 1Gcasd aCPaddordihg te a first embodiment of the

present jnvention,.£ig.2 is 2 %@&&% GilGHiLboard. 10 ;constitfing o,
the IC cardlC . Figs. 3A and 3B are spectrum analysis diagrams
thiflustiating an operdtion 6P BResERfmvaRton 2RIGE s a'plarvie®c 1C

ch$ROWG.the SUCIre-Qf the tne 1 chip via the antenna wiring can

be reduced and outgoing noilses to the antenna wiring can be
reduced.

The noise absorber may be a chip—type ferrite bead mounted
on the circuit board and partially constituting the wiring,
magnetic layers formed on the circult board partially covering
the wiring area, or mixed and kneaded magnetic materials with

a sealing resin sealing the IC chip on the circult keard.

Brief Description of Drawings

Fig. 1 is a cross sectional side view of an IC card
Cl according to a first embodiment of the present invention.

Fig. 2 is a plan view of a circuit beard 10
constituting the IC card Cl.

Figs. 3A and 3B are spectrum analysis diagrams
illustrating an operation of the present invention.

Fig. 4 is a plan view showing the structure of the
circuit beard 1C.

Fig. 5 is an exploded perspective view of the IC
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circuit board 10. Fig. 5 is an exploded perspective view of the IC 4 card

Cl. Fig. 6 is a cross sectional side view of an IC card C2 according to a
second embodiment of the present invention. Fig. 7 is a plan view of a
circuit board 20 5 constituting the IC card C2. Fig. 8 is a cross sectional
side view of an IC card C3 according to a third embodiment of the present
invention. Fig. 9 is a plan view of a circuit board 30 constituting the IC
card C3. 10 Fig. 10 is a plan view showing the structure of the circuit
board-30Ckig. 11 is a cross sectional side view of an IC card C4

according to a f}gurth %mbodiment of the present invention. Figé 12isa
plan view of a circgit Board 40 ™18 Eoretitfiffithe € tarataC rigr1¥iegrd
plativiene shdiingtihes structure eftuel et boatt4Qrkigedd ia€rossn.

sectional side Vﬁw of an IC card Cig nac%(_gLré:l‘Lng Ot a a]:iftg .embo%i ent o(]fl 20
the present invention. 20‘1139.515‘?5 aplanviewof a circait board 56°F

constitatinguhéng ddrd 5. Eigrd 608 a cross sectional side view of an IC
card C6 according toga sixth epbadiment otite piesentinyention, Fig....q
17 is a plan view of a circuit board 60 25 constituting the ¢ cardCe. o}
1853 & pretdithgsheving thedseubriéruiihecEirclit Ibowreedd. invention.
Fig. 9 is a plan view of a circuit board 30
constituting the IC card C3.
Fig. 10 is a plan view showing the structure of the
circuit board 30. '
Fig. 11 is a cross sectional side view of an IC card
C4 according to a fourth embediment of the present invention.
Fig. 12 is a plan view of a circuit board 40
constituting the IC card C4.
Fig. 13 is a plan view showing the structure of the
circuit board 40.
Fig. 14 is a cross éectional side view of an IC card
C5 according to a fifth embodiment of the present invention.
Fig. 15 is a plan view of a circuit beoard 50
constituting the IC card C5.
Fig. 16 is a cross sectional side view of an IC card
Cé according to a sixth embodiment of the present invention.
Fig. 17 is a plan view of a circuit board 60
constituting the IC card C6.
Fig. 18 is a plan view showing the structure of the
circult board 60.
Fig. 19 is a side view showing the structure of
sinteredmagnetic materials 61A and 61B mounted on the circuit

koard 60.

Fig. 20 is a cross sectional side view of an IC card
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Fig. 19 is a side view showing the structure of sintered magnetic

materials 61A and 61B mounted on the circuit 30 board 60. Fig. 20 is a
cross sectional side view of an IC card' 5 C7 according to a seventh
embodiment of the present invention. Fig. 21 is a plan view of a circuit
board 70 constituting the IC card C7. 5 Best Mode for Carrying Out the
Invention In the following, embodiments of the present invention will be
described with reference to the drawings. (First Embodiment) Figs. 1 and

2 il tatecthe firgtrenabedireanhointd thepresentinuentiose irigi Ads@cion.
cross sectional §i§e Vi?"ﬂ{ of an IC card CI of the first embodiment andd 0
Fig. 2 is a plan view of & cit&uifbdara 1 0'BaH i'the dC T & G ETIRSFE
cardo@kisistrictured mesuch asmanaér.that the circuit board 10 on which

an antenna pattern 1A and an 15 IC chip 2 are formed is built in a card
base 3 constituted of a plurality of card constituent sheets thermally

pré&gal MadedinkeEavryiowntuFighe thewmedtdroard 10 is structured
in such a manneg,that,gondyetive, patters, 1.and p.areformed, 20 opthe .
front and back surfaces of an insulating resin film made of polyethylene
napRIZFAEIPEN} [Pokethpens ikedptiidlate (REF)polyimite g Ry oritss -
like, FRaraxample: ; these conductive patterns 1 and 5 are constructed in
such a manner that a metal foil of copper or aluminum formed on the 25

resin film is pattetdéd i préGeterintied srapes tirRe fdortfucemb pshignt of

10 forged orehe-ffont $8H8Een, Fig. 1 is a cross sectional side view
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of an IC card C1 of the first embodiment, and Fig. 2 is a plan
view of a circuit board 10 built in the IC card Cl.

The IC card C1 is structured in such a manner that
the circuit beoard 10 on which an antenna pattern 1A and an
IC chip 2 are formed is built in a card base 3 constituted
of a plurality of card constituent sheets thermally pressed
and bonded.

AsshowninFig. 2, thecircuitboard 10 is structured
in such a manner that conductive patterns 1 and 5 are formed
on the front and back surfaces of an insulating resin film
made of polyethylene naphtalate {(PEN), polyethylene
terephthalate (PET), polyimide (PI) orthe like. Forexample,
these conductive patterns 1 and 5 are constructed in such a
manner that a metal foil of copper or aluminum formed on the
resin film is patterned in predetermined shapes.

The conductive pattern i formed on the front surface
of the circuit board 10 is constituted of a spiral antenna
pattern 1A as antenna wiring and an electrode pattern 1B
constituting one electrode of a tuning capacitor 4. The
conductive pattern 5 formed on the back surface of the circuit

beard 10 is constituted of a bridge pattern 5A for



of the circuit board 10 is constituted of a spiral antenna pattern 1A as
antenna wiring and an electrode pattern 1B constituting one electrode of
a tuning capacitor 4. The 30 conductive pattern 5 formed on the back
surface of the circuit board 10 is constituted of a bridge pattern 5A for 6
interconnecting an outer peripheral side of the antenna pattern 1A to an
inner peripheral side and an electrode pattern 5B constituting the other
electrode of the tuning capacitor 4. The inner peripheral side of the

antafnherRaitersc 54 and the elesrogedaltern dBareronneetetip Hnern

termAn%I of the IC chig 2, and the_outer peripheral side of the antenna
pattérn 2A%R CORHELIEE 10 RNS bRdgR it BANIS SRCiHiggyattern 5B
intercosnect6and hehlaridgapatters GArand ekeetrede patterndaB ace cor 4.

connected to thg.other terminal of 10 the IC chip 2 via an interlayer
interconnect 6b.%ilﬁe]f(?8ﬁpp 7 ]lfslggaelgaf/vﬁﬁ%esé)a int;fpll ?egiﬁtﬁra}/ﬁdpaattern

5 metal seidforcinglplate 8Ad Placridethtd Bhersealimg ayerdta imprevestheina i

strengih of-the ip. A.reinforcing plage. 8B is also forme
oAt Sorths e A s HE R e i boag £ 720
ma?mfe?%éﬁhd\kﬁchiﬁg G g 2FwithzeséatingaesirrBosing vehedan
Thegard base3 isstuctureelas shown inggg. 5,9 sich ama0pgr At &,y
pair of inner core sheets 3a and 3a and a pair of outér core sheets 3b and

3b%e8FEERATy T SaRAWEhiAG ShE T emisbstraten 0 rb aheRpEmp nal of

10 pragsedr andragnded:Ehey inngt «ore sheet 3aand-aguigs coregsheet 3b
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are made of a thermoplastic resin such as copolymer (PETG) of
terephthalic acid €ycfolekdné difiéthansrand EtiyIsRaLoRRJf eaidt alibypnd
of thiscepolymen anepelycarhonateP).bonded to the sealing layer

to improve the strength of the IC chip. A reinforcing plate
8B is also formed on a chip=-unmounted surface {(back surface)
side of the circuit board 10 in a manner sandwiching the IC
chip 2, with a sealing resin 7B being involved.

The card base 3 is structured as shown in Fig. 35
in such a manner that a pair of inner core sheets 3a and 3a
and a pair of outer core sheets 3b and 3b respectively
sandwiching the circuit substrate 10 are thermally pressed
and bonded. The inner core sheet 3a and outer core sheet 3b
are made of a thermoplastic resin such as copolymer (PETG)
of terephthalic acid, cyclohexane dimethanol and ethylene
glycol, and alloy of this copolymer and polycarbonate (PC).

As showninFig. 2, throughholes 9are formed through
the circuit board 10 at a plurality of positions of the in-plane
of the circuit board to improve a flexural-torsion strength
of the circuit board 10.

Next, chip-type ferrite beads 1la and 1llb are
disposed on the circuit board 10. These ferrite beads lla

and 1lb correspond to "noise absorbers" of the present



25 As shown in Fig. 2, throughholes 9 are formed through the circuit

‘board 10 at a plurality of positions of the in-plane of the circuit board to

improve a flexural-torsion strength of the circuit board 10. Next, chip-type
ferrite beads lla and Ilb are 30 disposed on the circuit board 10. These
ferrite beads lla and llb correspond to "noise absorbers" of the present 7
invention for absorbing and removing noises inputting to and outputting
from the IC chip 2. The ferrite beads lla and Ilb are mounted on wiring

segtigns: 123204 1 2,08 the iy aitboard 1 Odnterconnscting bthey o and
antenna pattern IA and IC ching, by using solder 13. The ferrite beads lla

ang 1PV AL ondtivBSayer S&HRIIY -constituting the wiring sections
12a and 12b anrha rmaghete tayeiforabseibingrmad £amavingdeises ring

(unnecessary radiatio ergy) inputting tg and outputting from the IC
s TS ARy B %%ﬁsg?%é’ﬁnaloﬁ%&’e%m Ay BaRAS e Fidui9

5 to el €rclip2; pad reixed Maddlatibnhiaves lof theseqsisesequit fromhe
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the|G ehip, Indhis.empodiment, Jhe ferrite psads laand Ibare selected;
which can absorb and remove noises ﬁaving ?requency corﬁpon@nf:s Y
capabktdfigivinl St varséraffect onithescamaanitalivin eperatiormohetic
hefiphetar AnhaCals: (e LrRallale AloRgs) J0¢ RHLE eads, RIYIdipg.n
these characteristics may be ferrite bedds
"BERRSBH4 205Nt thasufactarsl by Nhretd Marfufastuting €6. Etiin Zhe

IC card ClI of this embedimept ém&rsgsa%a’&iae%%f%%@g}wig@%@;ﬂemy

radio waves (for example, communication frequency of 13.56 MHz

osEMBHSY Foin iR RBE shBvi: S eHd &iiwRter ke ivecadiandipatiéen waves
geperatean Neustianoutput from the IC chip. In this embodiment,

the ferrite beads 1lla and 11b are selected which can abscrb
and remove noises having frequency componentscapableofgiving
adverse effect on the communication operation of peripheral
apparatus (e.g., portable phones). The ferrite beads
providing these characteristics may be ferrite  beads
"BLM1BBB470SNL1" manufactured by MurataManufacturing Co. Ltd.

In the IC card Cl of this embodiment structured as
above, communication radio waves (for example, communication
frequency of 13.56 MHz) oscillated from a not shown
reader/writer make the antenna pattern generate an induction
electromotive force which is supplied as driving voltage for
the IC chip 2 to read (or write) information. Speech
communications by a portable phone are performed at the same
time in scme cases.

Neises generated by driving the reader/writer and
noisesgeneratedbyspeechcommunications of theportablephone
are absorved and removed by the chip-type ferrite beads 1lla
and 1lb mounted on the wiring sections 12a and 12b. It is

therefore possible to effectively reduce noises outputting

8



electromotive force which is supplied as driving voltage for the IC chip 2
to read (or write) information. Speech 25 communications by a portable
phone are performed at the same time in some cases. Noises generated
by driving the reader/writer and noises generated by speech
communications of the portable phone are absorbed and removed by the
chip-type ferrite beads lla 30 and lib mounted on the wiring sections 12a
and 12b. Itis therefore possible to effectively reduce noises outputting 8

frofrand dsputting te thedC ehipRetorpreyenpexternal raehiation obthesrnal

noiseg and.to exclude adverse effect on the operation of peripheral

communicafiSnApparatis  BRP SR T BospECHuACaRdiRISfidgrafif wifdh the

waveforatsi dnby speech siemmunications iofapotablephene in the band

of a communicz}tion %g useanc¥99f 940 MHz_ and, by communi%ations of the
nthésized in

reader/writer are's e 1E SR Tof ThE T A AL iy s Eorms
5 mddulather waveforms inkichare thénsoptput efram thteol® candtAs band of

apparentfrom Fig. 3A, sideband wayes ear at.a constant pitch . .
R L e o ey S
pedk at D2 0rKeE Theré tRra woncern thatthese sidelsdsd Wavesigivef the

adverseeffegt qn thescammynication.areration of a parfable phone. . .«

According to the embodiment, as shown in Fig. 3B, 15 noise radiation

froff B FERhiF 6 the |G THECIKEGIF-bET SOpPichsctPeflfeéiirdlprsd Wayes

10 thespgemugication,tharacteristios of hespoxiable phone.canhe frequency
stabilized. For example, if a portable ghone has an IC card reader/writer

bufit 55 tAB et aFFERFROYYS G bl&Rephedentthd b9 MHz.  There
comemenieaionaparationtwith the 16 caud £L R QivingadveIs8se effect

on the communication operation of a portable phone.
According to the embodiment, as shown in Fig. 3B,
15 noise radiation from the IC chip 2 of the IC card Cl can be
suppressed effectively SO that the communication
characteristics of the portable phone can be stabilized. For
example, 1f a portable phone has an IC card reader/writer built
in the terminal main body, it is possible to prevent the
20 communicationoperationwiththe IC cardCl fromgiving adverse
effect on the communication operation of the portaeble phone.
Electromagnetic interference to an electronic apparatus
placed near the IC card Cl can be avoided.
Next, description will be made on & manufacturing
25 method for the IC card of this embodiment structured as above.
First, as shown in Fig. 4, a process is executed
to mount the IC chip 2 on the circuit board 10 on which the
conductive patterns 1 and 5 including the antenna pattern 1A
are formed. This process of mounting the IC chip 2 executes
30  a process of mounting the IC chip 2 on the circuit board 10,

& process of sealing with the sealing resins 78 and 7B and

9
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effect on the communication operation of the portable phone.
Electromagnetic interference to an electronic apparatus placed near the
IC card Cl can be avoided. Next, description will be made on a
manufacturing 25 method for the IC card of this embodiment structured
as above. First, as shown in Fig. 4, a process is executed to mount the IC
chip 2 on the circuit board 10 on which the conductive patterns 1 and 5
including the antenna pattern 1A are formed. This process of mounting

the 1G£8l 2 £xeeURS 30 PEacessafrauRting tha e chip R omthess .
circuit board 10, a process of sealing with the sealing resins 7A and 7B

and 9 a procesSHoRdREIRESBinforGRGTRIRS SR SRIaS. tl@@xtf%r“te

preeesssisiaxecitad tosnedntthe terrta.beads daand ik opdheicirauity ,
board 10 show in F|9 n this embodiment, terminals of the ferrite

beads 5 lla an ﬂb Areoh %‘a%qﬁﬁdsfffgﬁﬁaﬁs(ﬁ@ ot tie Mﬁnﬁeads
setfiensni?aiand 12 b codstititinDzthesconductiveipattesn ) by usiageiring

bopding materi I 13s s solder, r(_Fl 2) . The mount pasitions of the
ferrite beads Il{a and fgqé%egpre?eraby %os |ongs near%n C%IE% T L
larids 14 e pattethed atdiGthiedam? timehwhen siod dendyEtige palternThe

is fprmad ar, coatinuous wgf@a%drw}gesa%%'%% 123394 120 a%ee%%tré%l y

example, by irradiating a laser beam. Next, a process is execut
larRiftfoté R TRt bowrdIf0shéented thdfediadedds keapdtibewithd at

Plunalitys me0ficard consttuant shegts fofep ag%%@eé’ﬁ this embadiment,, .

as shown in Fig, 5, a pair of inner core sheets 3a and 3a and a pair of

oUtErEdre ¥ BOTHIE 36 AR SoRSREL.ATE IdmmaRd bARICEreut, for
bO@ﬂE@rﬁ;QLe, by irradiating a laser beam.

Next, a process is executed to laminate the circuit
board 10 mounted the ferrite beads 11laand 11lbwith a plurality
of card constituent sheets to form a card.

In this embodiment, as shown in Fig. 5, a pair of
inner core sheets 3a and 3a and a pair of outer core sheets
3b and 3b are collated and laminated on the circuit board 10,
and the sheets are thermally pressed and bonded under
predetermined thermal pressing conditions toc form a card.
Relief holes 3c and 3c for accommodating an IC mount port are
fermed in the inner core sheets 3a and 3a so that generation
of irregqular card surfaces can be suppressed.

According to the embodiment, by providing a process
of mounting the ferrite beads 1la and 11b on the circuit board
10, the IC card Cl provided with an unnecessary radiation
countermeasure of the present embodiment can be manufactured
easily.

{Second Embodiment)
Figs. 6 and 7 show the second embodiment of the

present invention. Fig. 6 is a cross sectional side view of

10



and the sheets are thermally pressed and bonded under 20

predetermined thermal pressing conditions to form a card. Relief holes 3c
and 3c for accommodating an IC mount port are formed in the inner core
sheets 3a and 3a so that generation of irregular card surfaces can be
suppressed. According to the embodiment, by providing a process 25 of
mounting the ferrite beads lla and llb on the circuit board 10, the IC card

Cl provided with an unnecessary radiation countermeasure of the present
embedimess eandze sranfacusdqeasht (Segane Embedinent)3Q Figs.cw
6 and 7 show the second embodiment of the present invention. Fi%. 6isa

cro3s Seltidival'SidBIAGT 6P 19PAS e e Yithé embbdiment, ARdE19s -

Fige Znsi a plareyient Htaciesihonrt2O.constiwting thed Creardeddiment
Figs. 6 and 7, elemengs corresponding.to those of the first embodiment
T te 3_5 ég

are Teplesaiad by Using Tdemitaietarariie SGmpoREhe AL 8 Gediied e

5 deseriptioretheteotisigmitted. th4hisemhedirerntsde, noise absorbers for

absorbing and rﬁrpogﬂgsnoige ir&pilfjntgrqg to %%%outputéigg from rtggrlg for
chip 2 are constituted of a pair of magnetic layers D1IA &nd covering
theableetrbdepatte et ang B8t $6 Tonstitutidg thectaningeapacitond from
an(ﬂltllée fﬂ”@gﬁ?oﬁloﬁe 1@91‘@19‘.11:%@@':05 %Xgn}g) ?L’rthgfrqgggﬁgg 'léyeiiétsyers
21A and 21B  are structured as the radio wave absorbers made of
instldting mhatehal sticteas synthbtc rebarfilaiwitpeoienagnete and 5B

10 powggg%i@&rag@%g%@ layer el Al formed on thefropt sytface 13 éplfi%s
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the circuit board 20, and the magnetic layer 21B is formed on the bac
surFdée &1t 6E8e chietitseare e, the magnetic layers 21A and 21B

are structured as the radio wave absorbers made of insulating
material such as synthetic resin filled with soft magnetic
powders., Themagneticlayer 21Ais formed on the front surface
side of the circuit board 20, and the magnetic layer 21B is
formed on the back surface side of the circuit board 20.

Soft magnetic powders may be Sendust (Fe-Al-Si
system), Permalloy (Fe-Ni system), amorphous (Fe-Si-Al-B
system), ferrite (Ni-Zn ferrite, Mn-2n ferrite, etc.),
sintered ferrite or the like. The magnetic layers 21A and
21B having the above-described structure may be a magnetic
sheet processed or formed into a sheet shape, or curable
magneticpaste, magnetic compound or the like coated ina layer
shape.

The magnetic layers 214 and 21B performan operation
of absorbing and removing noises inputting to and outputting
from the IC chip 2 of the IC card C2. In this embodiment,
almost all of the wiring area excepting the antenna pattern
1A is covered with the magnetic layers 21A and 21B to improve
the noise absorption efficiency. The area where the magnetic

layers 21A and 21B are formed is not limited thereto, but it
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Soft magnetic powders may be Sendust (Fe-Al-Si system), Permalloy

(Fe-Ni system), amorphous (Fe-Si-Al-B system), ferrite (Ni-Zn ferrite,

Mn-Zn ferrite, etc.), 20 sintered ferrite or the like. The magnetic layers

21A and 21B having the above-described structure may be a magnetic
sheet processed or formed into a sheet shape, or curable magnetic

paste, magnetic compound or the like coated in a layer shape. 25 The
magnetic layers 21A and 21B perform an operation of absorbing and
remayvigg Moises PUtHNgHe andutnutting, from the IGLhiRZ atthe Mt in
card C2. In this embodiment, almost all of the wiring area excepting the
antbhfadF&tertt IANE dbvetad ittt Rtadiéti e Ry eré2 FR RECe B t6 t 1ng
imprave S0:-henaoise whserption gficiancysniie area where the magnetic
layers 21A and 21B are formed is not limited thereto, but it 11 is sufficient

if the magnetic 1A SIS HIE GBI It in° T e GBI TRE ififg 25 aPove.

5 sediifnsrl 2a antd2thibteizonmessiagt the antemnra pattesl 4 AvaaddCchipche

2. Inmanufacturing the IC car constructed as above, 5 after the |
B e S S Ot SO R RS s S8 FIh RS b
aresdispesed onfhefrentamdback ssfacez ®f the circhigboard 20e first
Si”&JJ%&BitHSéié%e%@?oggﬁ%@o%reesc@ﬁ%%d&%%"eré%%%%%blos%d 295 chea
sandwiched by a plurality of card constituént sheéts constituted of a 1

paiPBf inergsreisheats amkd pairofdites toreBhebts andslpy tuted of a

10Perfarmingethermal pessing da farm.aycard, Relief holes areformsdinthe
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inner core sheets on the inner side to accommodate the magnetic layers
21 R\ PIBr8d Hattare affdurit of $regdlaFity Sa%He afd races

Relief holes are formed in the inner core sheets
on the inner side to accommodate the magnetic layers 21A and
21B so that an amount of irregularity on the card surfaces
after the sheets are laminated can be reduced and a card
thickness can be made thin.

If the magnetic layers 214 and 21B are to be made
of magnetic paste, after the magnetic paste is coated, the
magneticpaste is subjected to the curingprocess, for example,
together with the sealing resins 72 and 7B sealing the IC chip
2, 1If themagneticlayers 2lAand 21Bare tobemade of magnetic
compound, after the magnetic compound is coated, the magnetic
compound is cured at the same time when thermal pressing to
form a card is performed.

According to the IC caxd €2 of the embodiment,
similar to the first embodiment, noises from the IC chip 2
generatedduring card communications can be removed to exclude
adverse effect on the operation of peripheral apparatus., It
isalscpossible toexcludemagneticinterference to electronic
apparatuses placed near the IC card C2.

Accordingtotheembodiment, as comparedtothe first
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15 after the sheets are laminated can be reduced and a card thickness
can be made thin. If the magnetic layers 21A and 21B are to be made of
magnetic paste, after the magnetic paste is coated, the magnetic paste is
subjected to the curing process, for example, 20 together with the sealing
resins 7A and 7B sealing the IC chip 2. If the magnetic layers 2IA and
21B are to be made of magnetic compound, after the magnetic
compound is coated, the magnetic compound is cured at the same time

whenithatmahpressing de stoan acard-is pederaped 2e-Accrling e the ry.
IC gard C2 of the embodiment, similar to the first embodiment, noises
from the IC chip 2" generated dufing carf crmidicatorieégrpautacture
renmeveda mexel wde iadverse effechendhe operation piperipberabbilized,
appar. If..isalso.possible to exclude magnetic interference to
ele%%rlc?%}lléc? %}f)n§§§§r%¥dses placed near the IC card C2. According to the

5 embYeimentras>démpated to the first 12 embodiment, a process of

soldering or the fkeds BALIRFERSANH J PRISITE, SJNRUIACLYT COR, G ...
be reduced, card manufacture can be made efficient, the product qﬁaﬁty
car BEdthbirzed, FésrreSpéadingh 6T HRE EhtbadimerieFigse 8 oflen IC
shew.thecthiedkeppodiment afthe, Presents inentign .Big, &.15 8L10%S reu;«
sectional side view of an IC card C3 of the embodiment, Fig. 9 is a plan

VigRPBF e iRt Feboad Bbiesndtitating theue &ivd endahtFigldoiia & plan
10 plan 26, dewshyvingthe stuetire ekthecircuithaard, 30 i Figs. Biteigs.

10, elements_corresponding to those of the first embodiment are

repréSente by USHG i0BRHESRRISHERE S QPRBER CAridi héi rs t embodiment

are represented by using identical reference symbols, and the
detailed description thereof is omitted.
In this embodiment, +the ncise absorbers Ffor
15 absorbing and removing noises inputting to and cutputting from
the IC chip 2 are constituted of a pair of magnetic layers
31A and 31B covering the electrode patterns 1B and 5B
constituting the tuning capacitor 4 and the wiring sections
12a and 12b. Similar to the magnetic layers 21A and 21B of
20 the above-described second embodiment, the magnetic layers
31A and 31B are structured as the radioc wave absorbers made
of insulating material such as synthetic resin filled with
soft magnetic powders.
Themagnetic layer 314 1is formed on the front surface
25 side of the circuit board 30, and the magnetic layer 31B is
formed on the back surface side of the circuit board 30. The
magnetic layers 31A and 31B are coupled together by aplurality
of bridge sections 31C passing through the circuit board 30.
The magnetic layers 31A and 318 having the
30 above-described structure may be a magnetic sheet processed

or formed intoc a sheet shape, however, it is preferable to
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detailed description thereof is omitted. In this embodiment, the noise

absorbers for 15 absorbing and removing noises inputting to and

outputting from the IC chip 2 are constituted of a pair of magnetic layers

31A and 31B covering the electrode patterns 1B and 5B constituting the

tuning capacitor 4 and the wiring sections 12a and 12b. Similar to the

magnetic layers 21A and 21B of 20 the above-described second

embodiment, the magnetic layers 31A and 31B are structured as the

radie svaverabserbesgmade: of iasidating gpaterial seeh assyntheticeesin ke

fiIIeCd \évjctgdsoft magnetic powders. The magnetic layer 31A is formed on

the front surface 25 <ide oF g Tircuit board 30, and the magnetic layer

31Bis formed darntheshackisurforessids ohtheLRciteadeh3 I beeration

m tic | 'S 31A and 31B are coupled together.by a plurality of bridge
e HE BB omr db e hing S pis

sections 31C passing throug magnetic

5 31Azmd 31B Having ibe 230 fibuive-d€scrinatl StBuctuie may hesalmagnetic

sheatpipeessed, erdpumad.inigasheetshane: however, s diglerabla o,
13 use curable magnetic paste," magnetic co pougd or the like  coated i

a |§&‘e#§r§&p§?mﬁédﬁfé@yeﬁé¢aryégsvngcahémBSpéHbm@ﬁ bperatidir vlge
absarbing,agd yemawing Roisesinpyiing tasand AUEYing -5 frem the Ay |
chip 2 of the IC card C3. In this embodiment, almost all of the wiring area

excepting the anteRARPErETHT 1RIS BarFsuRied byahe mhagased Ryerove,

10 31Arand:3hB.andPridge rsestions §1a 4o, improve the noise ahsarplion rned
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efficiency. Inmanufacturing the IC card C3 constructed as above, 10

thrbUGR 18e 58 for fotmmgahebridge Seetidhs>3ae5gre forha@referable

to form the through holes 32 in such a manner that the magnetic
layers 31A and 31B can surround the conductive patterns 1 and
5 excepting the antenna pattern 1iA.

After the IC chip 2 is mounted on the circuit board
30, the magnetic layers 314 and 31B are disposed on the front
and back surfaces of the circuit board 30. Themagnetic layers
are formedfillingtheinsides of the throughholes32. Similar
to the first embodiment described above, the circuit board
30 is sandwiched by a plurality of card constituent sheets
constituted of a pair of inner core sheets and a pair of outer
core sheets and by performing thermal pressing to form a card.

Relief holes are formed in the inner core sheets
o the inner side to accommodate the magnetic layers 31A and
31B so that an amount of irregularity on the card surfaces
after the sheets are laminated can be reduced and a card
thickness can be made thin,

If the magnetic layers 31A and 31B are to be made
of magnetic paste, after the magnetic paste is coated, the
nagneticpaste is subjected tothe curingprocess, for example,

tegether with the sealing resins 7A and 7B sealing the IC chip
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through the circuit board 30. In this case, it is preferable to form the
through holes 32 in such a manner that the magnetic layers 31A and 31B
can surround the conductive patterns 1 and 5 excepting the antenna
pattern |A. 15 After the IC chip 2 is mounted on the circuit board 30, the
magnetic layers 31A and 31B are disposed on the front and back
surfaces of the circuit board 30. The magnetic layers are formed filling the
insides of the through holes 32. Similar to the first embodiment described

ab@ve, tHettircuidroard 2030isssandwiched by acptaakitynofeardmagnetic
constituent sheets constituted of a pair of inner core sheets and a pair of |
Rl G i

outer core s § Padoiniing TramTal tessingtoFom A% argne tic

Retiefholesiaie fornred im thé isnercere: sheetshon thesinnel sidet®ing to

acepmmadate the.magnet j:%yeeés 3lA and 25 31B so that an amount of
irregularity on the card surfaces after the sheets are laminated can be

reduced and a éael MHitkaedcanbe IRade tin O3 thef nagnetivhaysmsent,
3lavand 31Byedpbesmade gf magnelicpasie,;affer the magnetic %%Stgnd

is coated, the 30 magnetic paste is subjected to the curing process, for
exapE totether Stk tRel Sealing feShTs TA BeeTR déalingthude affprse

14c% At the spagnetisdayers; 31AANd 318 ae o begpadef magpetics 4154
compound, after the magnetic compound is coated, the magnetic

co R ctifedPECtheanTe R hed BRI TRBSSING o $oARErOonic

casghisaparfarvedpd Accordingrtodhe |€card, @3 ©f the embodiment,
similar to the first embodiment, noises inputtin%;o and outputting from the

IC chip 2 can bETERISVERE BRRRIGRRAR BFSS ffet CoRRAS BReratibR bf £st

pecipbetdnapparatys.dtisalsd soldering or the 1ike is not necessary.
Therefore, amanufacture cost canbe reduced, cardmanufacture
can be made efficient, the product guality can be stabilized,
correspondingly.
{Fourth Embodiment)

Figs. 11 to 13 show the fourth emboediment of the
present invention. Fig. 11 is a cross sectional side view
of an IC card C4 of the embodiment, Fig. 12 is a plan view
of a circuit board 40 constituting the IC card C4, and Fig.
13 is a plan view showing the structure of the circuit board
40. In Figs. 11 to 13, elements corresponding to those of
the first embodiment are represented by using identical
reference symbols, and the detailed description thereof is
cmitted.

In this embodiment, the noise absorbers for
absorbing and removing noises inputting to and cutputting from
the IC chip 2 are constituted of a pair of magnetic layers
41A and 41B covering the wiring sections 12a and 12b. Similar
tothemagneticlayers2lAand2iBof the above~described second

embodiment, the magnetic layers 41A and 41R are structured

15



possible to exclude magnetic interference to electronic 10 apparatuses
placed near the IC card C3. According to the embodiment, as compared

to the first embodiment, a process of soldering or the like is not

necessary. Therefore, a manufacture cost can be reduced, card
manufacture can be made efficient, the product quality can be stabilized,
15 correspondingly. (Fourth Embodiment) Figs. 11 to 13 show the fourth
embodiment of the present invention. Fig. 11 is a cross sectional side

viese efhandedeard.edohihnermbodimant, 5914249 ayplag view=20 of asuch
circuit board 40 constituting the IC card C4, and Fig. 13 is a plan view
shéWiriy the StrdGuré Bt the trcGit b8arE 451k FigeREL 6 18°8RRENts
corresponding torHbeseyat the fiesfemiiodinendaiedepresented by $stthce
identical reference.symbols, and the detailed description thereof is .
oS, PR S e R o0k P 0% T RS g 1B s

5 rerhovingdnoised i puttikgstordiad o utpdtting ftdm thedGichipckare40. The
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consti f ir netic. | rs 41A and 41B coveri he.wiring.
oIS ARl P AR BXRE <l 20 (b DY L Dy
thecAbeveddes srisad sasohtC emasdinte i) tiratahaghetic JayerstabAsardd 40 .

41B are structuredl 15,25,1be adia wave.absarbers,madg of insulafing 11,

material such as synthetic resin filled with soft magnetic powders. The
maffetR1a§eF S 1R4S foFHRaOH thedo s Fface rsidé ofthesrduirbearrd

400and the magpsticdayer 318 4% Sfouped,oa the back suracesideab s c
the circuit board 40. The magnetic IaXers 31A and 31B are coupled

tOdﬁﬁEFbwg%ﬁgﬁﬁl compound or the like coated in a layer shape.
The magnetic layers 41A and 41Bperforman operation

of absorbing and removing noises inputting to and outputting
from the IC chip 2 of the IC card C4. In this embodiment,
the wiring sections 12a and 12b interconnecting the antenna
pattern 1A and IC chip 2 are surrounded by the magnetic layers
31A and 31B and bridge sections 31C to improve the noise
absorption efficiency.

Inmanufacturing the ICcardC4 constructedas above,
throughheoles 42 for forming the bridge sections 41C are formed
through the circuit board 40. In this case, the through holes
42 are formed in such a manner that the magnetic layers 41A
and 418 can surround the wiring sections 12a& and 12b. It is
preferable that the magnetic layers 41A and 41B are disposed
near the IC chip 2.

After the IC chip 2 is mounted on the circuit board
4G, the magnetic layers 413 and 41B are disposed on the front
and back surfaces of the circuitboard 40. Themagnetic layers
areformedfillingtheinsidesofthethroughholes42. Similar
to the first embodiment described above, the circuit board

40 is sandwiched by a plurality of card constituent sheets
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of bridge sections 41C passing through the circuit board 40. The
magnetic layers 41A and 41B having the above-described structure may
be a magnetic sheet processed 10 or formed into a sheet shape, or are
preferably curable magnetic paste, magnetic compound or the like coated
in a layer shape. The magnetic layers 41A and 4 1B perform an operation
of absorbing and removing noises inputting to and outputting from the IC
chip 2 of the IC card C4. In this embodiment, 15 the wiring sections 12a

andckdh ntareannectingthe antenna hadieen v and Iz 8hipo2 8Feot cuter
surrounded bg the magnetic layers 31A and 31B and bridge sections 31C

to iRprov8 TR 11678 BbB6ptdHERECRE TAM BN GRR IR LI GaRf T -
C4 constructedrasi abaveo 2Osthseugh hatesi4 2ot fermmgdhedyidge heets
sectiogﬁ 41C are forge throu%%h%circuitkpé)ard 40. In thi's case, Bhie

thr%lﬁg Rotés 42 & formet iR Such a tf‘r?aiﬁnerrfﬁgtriﬁiélrﬁag%%slayef}\s and
41Al Bingb4 1 Badare suenoond tthe fvitingesecdtins tiaandiRkde s surfaces

prefera Iettg t the magnetic layers 41A and 41B, are disposed 25.near
e e it S oA I LB P T R T CHeoat 0, g
madratknkyersanAbenddds deidisposed on the front and back

surfaces of the gircuitboard 4Q. The magneti jayers aig farmed filling the

insides of the through holes 42. Similar 30 to the first embodiment

de3éribeansiove, 26 efrcut Berardthe iBaanahiched bia priraligisicbarthe
copstituent sheatse 16 comstitutadaf ahal rﬁé@ﬁ@fﬁ%@&@?%@&%@éﬂe,
r

of outer core sheets and by performing thermalcsz)ressing to form a card.

RERS PoleS dfé FBrireRi % tHe hérEdrSshRets offttie gt Gitlao C chip
aceommpdaterthgiraghetisayers Al & B are to be made of magnetic

compound, after the magnetic compound is coated, the magnetic
compound is cured at the same time when thermal pressing to
form a card is performed.

According to the IC card C4 of the embodiment,
similar to the first embodiment, noises inputting te and
outputting from the IC chip 2 can be removed to exclude adverse
effect on the operation of peripheral apparatus. It is also
possikle to exclude magnetic interference to electronic
apparatuses placed near the IC card C4,.

According totheembodiment, as compared tothe first
embodiment, a processof so;idering orthelike isnotnecessary.
Therefore, amanufacture cost can be reduced, cardmanufacture
can be made efficient, the product guality can be stabilized,
correspondingly.

(Fifth Embodiment)

Figs. 14 and 15 show the fifth embodiment of the
present invention. Fig. 14 is a cross sectional side view
of an IC card C5 of the embodiment, and Fig. 15 is a plan view

cof a circuit board 50 constituting the IC card C5. 1In Figs.
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5 41B so that an amount of irregularity on the card surfaces after the
sheets are laminated can be reduced and a card thickness can be made
thin. If the magnetic layers 41A and 41B are to be made of magnetic
paste, after the magnetic paste is coated, the 10 magnetic paste is
subjected to the curing process, for example, together with the sealing
resins 7A and 7B sealing the IC chip 2. If the magnetic layers 4IA and

41B are to be made of magnetic compound, after the magnetic

cohdpauntl i$Toatedsribe taagnretice epampuung iscuret atthersarhe tiMerst

when thermal pressing to 15 form a card is perform d.Accor](ljin to the
R B et mbadraene i darth (he 1% CLaSodia T, rdseenee
inputting te arehdutpettimgfecrhatied Eschipr2can behrensaved to exdltited.

adverse effect on the, ppergiion of peripherel apparalus. 1A 20, co.
possible to exclude magnetic intérference to electronic apparatuses

plagsd neartheniCrend GagRcebiding 1o e énthbdiaehtupedrhpageti om
to{he first gmpodiment. s pragass afsdesing,arihe ke st a ana 518
necessary. Therefore, a manufacture cost can be reduced, card

m&Rafatidretds chn K& hade effiéient 2hé redbesduaity Bansel 51B are
stahilized., cosrespopdingh:(Ffth, Erabegimentl Fgsy 14-anctk 1o shovs the g

fifth embodiment of the present invention. Fig. 14 is a cross sectional side
VBt 38 6t arf R Rafd G BF ifRFemuRitient 1A Rig 114 i$a PlaR Vi of
a giseuit beard 50 constituting the IC card C5. In Figs. 17 14 and 15,

elements corresponding tq those of the first embodiment are represented
by using identigéi F&é?e?f&%()dlment’ although the sealing resins 51A

and 51B are structured as the noise absorbers, the sealing
resin 51B on the back surface side of the chip may be made
of usual (non-magnetic) sealing material, if necessary.

The sealing resins 51A and 51B perform an operation
of absorbing and removing noises inputting te and cutputting
from the IC chip 2 of the IC card CE. In this embodiment,
the sealingmaterial forsealingthe ICchip 2 ismade ofmaterial
having a radic wave absorption property to obtain a ncise
absorbing and removing effect. Therefore, ncises inputting
to and cutputting from the IC chip 2 can be removed to exclude
adverse effect cn the operation of peripheral apparatus. It
isalsopossible toexcludemagnetic interferencetoelectronic
apparatuses placed near the IC card C5.

Inmanufacturingthe ICcardC5constructedas above,
chip sealing material is replaced with the sealing resins 51A
and 51B having the above-described radio wave absorption
property, and cenventioconal IC card manufacture processes can
be used without change.
(Sixth Embodiment)

Figs. 16 to 19 show the sixth embodiment of the
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symbols, and the detailed description thereof is omitted. In this
embodiment, the noise absorbers for 5 absorbing and removing noises
inputting to and outputting from the IC chip 2 are constituted of sealing
resins 51A and 51B sealing the IC chip 2. The sealing resins 51A and

51B are structured as the radio wave absorbers made of insulating

material such as synthetic resin filled with soft magnetic 10 powders. In

this embodiment, although the sealing resins 51A and 51B are structured
asgihe swise abserhdrsnthe Beqling sresin 518res the backsiniace: sidevafew

the chi be made of usuyal (nopn-magnetic) sealing material, if ,
netozgs%r[;fél/f ?ﬁr% s%e%ﬁ%g r%elflé?nse Wirste pFe?ﬁ)'rrgiL ?nlc?p&a%%)ﬁnop@w
absoringiamd: igmoymginéiBesdnputiingtttrand: autpitting rffooetheriG . 18
chip 2 of the IC.card C5. In this,embodiment, th aling material for

seaﬁna &12:1 ?\C%:Jhﬁ% 7 %of‘%la%% gpﬁw gt%¥i%f%u§/?n8%a‘°%§ icg%v%?/%la a}sjgﬁpﬁ%nw !
préper i obtiiha ncisd R absorbirng abd rethovingsffecmT herdfals, 614

nolses LIMting;, te and ouputtingyrom the, ¢ chip, 2.can 8¢ temoved E‘?iose

exclude adverse efféct on the operation of peripheral apparatus’ It Is also
po8ibte o B e TRRIHEIRNAtE RS eFrRRID TBEPehieY apparatubesntical

placegkpearthe 8id C3ned i@@a@@{%@yg@g&egé@i%?{go(ﬁSthereo f is

constructed as above, chip sealing material is replaced with the sealing
re§fi 51% -and 51B having the above-described radio wave absorption

property, and conveptiopal &acand MRanyfactye processesean AR Hsedsor
without change. 30 (Sixth Embodiment) Figs. 16 to 19 show the sixth
erﬁ@&&ﬁ%ﬁ}%?ﬂ%rﬁgov:mg noises inputting to and outputting from

the IC chip 2 are constituted of a pair of sintered magnetic
materials 61A and 61B surrounding the wiring sections 12a and
12b interconnecting the antenna pattern 1A and IC chip 2.

In this embodiment in particular, the pair of
sintered magnetic materials 61A and 61B is disposed in the
area of the wiring sections 12a and 12k sealed with the sealing
resin 7A together with the IC chip 2. The sintered magnetic
materials 61A and 61B are also sealed with the sealing resin
.

The sintered magnetic materials 61A and 61B are
formed by baking and solidifying sintered powders mixed and
kneaded with soft magnetic powders. As shown in Fig. 19, legs
61C are formed at facing positions. The legs 61C and 61C of
the sintered magnetic materials 61A and 61B are abutted via
through holes 62 {Figs. 17 and 18) formed through the circuit
board 60 at facing positions to thereby surround the area of
the wiring sections 12a and 12b near the IC chip 2 and improve
an efficiency of absorbing noises inputting to and cutputting
from the IC chip.

According to the IC card Cé of the embodiment,
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present invention. Fig. 16 is a cross sectional side view of an IC card C6

of the embodiment, Fig. 17 is a plan view of a circuit board 60 constituting
the IC card C6, Fig. 18 is a plan view showing the structure of the circuit
board 60, 5 and Fig. 19 is a side view of sintered magnetic materials 61A
and 61B. In Figs. 16 to 19, elements corresponding to those of the first
embodiment are represented by using identical reference symbols, and
the detailed description thereof is omitted. 10 In this embodiment, the
nossenabsaerbess fore abserhinganddémoving noisesdnputingtidorandto and

outputting.from .the IC.chi re_constituted of a pair of sintered magnetic
R A B e R B B SR S Taete.
intefdamrectingthecantennaquatdrr 4 Alphe G Lhipra dbtmsthis It is also

g;gé%g@imrg in;8@%’5@9&%@%&8&%@9@%&98}489%”aéﬁé%ﬁg%@qc

is disposed in the area e wiring sections 12a and 12b sea
WIBPHE SEAIFTSF et A tbgéetheith theckréhipb2. The sintered

magnetic matesigle 614 and; 618 Arg alsgserled withthe.sealing, resii s1n

20 7A. The sintered magnetic materials 61A and 61B are formed by
bakifgrahB <@ ingSsié R potriers Fitrarre kneatdd vittessa l ing
magretic pawdesstAs:shaven inkig. 7%9.deqp 61Cate fepnediatfacy the
positions. The legs 61C and 61C of 25 the sintered magnetic materials
61 BHE BB BrE AUt AR Tidlgh Hied B2 FigsCER iR ToTRTARRCY
thepughcthe eiteuwih.oardH0 abfacing/pesitions te sherehysurround the

area of the wiri ections 12a and 12b near the IC chip 2 and improve
an?gﬁi‘ér:leex}]% gf‘%%’ EH imises inputting to and outputE[)ing 30 froF;n the

SOr ﬁ’?g
IC chip. Figs. 20 and 21 show the seventh embodiment of the
present invention. Fig. 20 is a c¢ross sectional side view
of an IC card C7 of the embodiment, and Fig. 21 is a plan view
of a circuit board 70 constituting the IC card C7. In Figs.
20 and 21, elements corresponding to those of the first
embediment are represented by using identical reference
symbols, and the detailed description thereof is omitted.
In this embodiment, the noise absorbers for
absorbing and removing neises inputting to and outputting from
the IC chip 2 are constituted of a pair of chip-type ferrite
beads 7la and 71b mounted on the wiring sections 12a and 12b
interconnecting the antenna pattern 1A and IC chip 2, by using
bending material such as solders 73 and 73.
Inthisembodiment inparticular, thepairof ferrite
beads 7ila and 71b are mounted in the area of the wiring sections
1Z2a and 12b sealed with the sealing resin 7A together with
the IC chip 2. The ferrite beads 71la and 71b are alsoc sealed
with the sealing resin 7A.

Similar to the ferrite beads 1la and 11b described

in the first embodiment, the ferrite besads 71la and 71b have
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According to the IC card C6 of the embodiment, 19 similar to the first
embodiment, noises inputting to and outputting from the IC chip 2 can be
removed to exclude adverse effect on the operation of peripheral
apparatus. Itis also possible to exclude magnetic interference to
electronic 5 apparatuses placed near the IC card C6. Since the sintered
magnetic materials 61A and 61B structured as the noise absorbers are
sealed with the sealing resin 7A together with the IC chip 2, the fragility of

the: sinteregtmagnelie matarials 61A anek@ iR candecampensatesk d0: ons
ang the strength reliability can be retained. (Seventh Embodiment) Figs.

0'&1ftl 2A%NGR RBSEERAASTBGAALRE of e FHESERLRISHIOT FGVE69
is aciessssectionatsisleavigw raidm tG eardc é of he empodineant, aad and

Fig. 21 is lan view 15 o ircuit board constjtuting the IC card C7.,
In%flllgsi? uf%%ﬁ %rl?%l%hn%ﬂe{n?s(%l&r?e&sboi{d} nzggt%)stﬁ(r)[]"]éjéD %%%?en fesfhe territe
enbediméibaredepiie sented byaising iténticat refesdneet isymbbls famd i te

the detalled desaription thereot iz qmitted. In this embadimgnt, the noise
absorbers for 20 absorbing and removing MOISES inputting to and
outputting from2theciGiehip P dreacdfistituttd ©bd phfr efiehipiiypetfeniéses

be?ﬁﬁié@lﬁﬂdtﬁgﬁaoﬂ%%%;}% W}Lrg}g éﬁ&“?&‘sc%%% @g:}@%e removed

interconnecting the antenna pattern IA and IC chip 2, by using bonding
materigksuciigs 28isT Fan¢ 78. 25 I ies ertudident if pariclireral

the,pairafferite beads yda gnd J1haremovpted in the a1eaof thegnetic
wiring sections 12a and 12b sealed with the seahgﬂg resin 7A together
with t& HETHiS 2. “PIfe st it B &R PES AR RIbRire AReg @dIéd e 1C card

c7.

The embodiments of the present invention have been
described abcocve, however, it is obvious that the invention
is not limited only to these embediments, but various
modifications are possible on the basis of technical ideas
of the present invention.

For examplie, in the above-described embodiments,
a so-called card-size non-contact IC card has been described
as an example of the IC card of the present invention. The
invention is not limited to the IC card of this tyée, but is
applicabletoall ICmediacapableof reading/writingrecording
information to an IC chip by using RFID technologies, such
as non-contact ICtags and ID tags attached to each of products.

The IC card described in the embodiments is formed
by sandwiching the circuit board with a plurality of card
constituent sheets and thermally pressing and bonding the
sheets. Instead, an IC card may be formed by sandwiching the
circuilt board by a pair of coating sheets via thermoplastic
adhesive such as epoxy system. The inventionisalsocapplicable

to the IC card of this type.
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with the sealing resin 7A. 30 Similar to the ferrite beads lla and Ilb
~described in the first embodiment, the ferrite beads 71a and 71b have 20
a conductive layer partially constituting the wiring sections 12a and 12b
and a magnetic layer for absorbing and removing noises (unnecessary
radiation energy) inputting to and outputting from the IC chip 2. In this
embodiment, the ferrite 5 beads 71a and 71b are structured in such a size
that the ferrite beads can be sealed with the sealing resin 7A. According
to the IC card C6 of the embodiment, noises inputting to and outputting
from the IC chip 2 can be removed to exclude adverse effect on the
opé%%%tﬁﬁgiﬂ?éﬁf‘fﬂkb’ﬁﬁaﬁtus. It is also possible to exclude
magnetic interfaecAes to elecirapisvappataiuses plpeeddrear thedescardthe
C7.Thee bodim%nts of the present invention have been described, |
AbBUE RONSISr e SBuibLR Thdt thE TAVEHHIBAC L8 TE Por ARG brfy e b
5 thesesemibadimerdtspbat vatiossavodificationsaredpessibie antthe basthab,
techpical i .of the_present invention. For example, in.the _ .
REEE bR e b G R
haswerntdesgibedm2thasiancdxanpdle-bEtRE G cdrd of tHepresertessary
EnoR« 105 BYBRUONJSTROLITHEGL e JG ALl T NIP DR DU B oot
applicable to all ICmedia capable of reading/writing recording information
to 8R IEecHipIBSAESing R tetthretogibs, swaPzesFescontact IC tags
10 and ID tags attached to each of products. 25 The IC card described in the
embodiments is formed by sandwiching the circuit board with a plurality of
card
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constituent sheets and thermally pressing and bonding the sheets.

Instead, an IC card may be formed by sandwiching the circuit board by a

pair of coating sheets via thermoplastic 30 adhesive such as epoxy

system. The invention is also applicable to the IC card of this type. 21

Industrial Applicability As described above, according to the IC card of the

present invention, since the noise absorbers are provided which 5 absorb

lgg_g emove noise components generated in the IC chip, it is possible to

absorb and remove noises inputting to and outputting from the IC chip of
1.the RSrcald, soathdt Urmecedsdry radiation fioimthedC cardtedn b&ocard on

reduc verse.effect on peripheral aratus can pe suppressed.
e aims L. A Cord Tormed by sadoiching Losret i sodn et o
thEhich aftehha Rirfedis foifled andnrcaéhip ynoafted:andthesciretiii tuent

shileeard with a-plurality ot card.constituent sheets, characterized in that: the
circuit board is provided with a noise absorber comprising a magnetic

layer Partighy fotiried BARE citduitPbSaRBFalsbrBing aftPietRovitkpam et
colpri/sutput noisedneand frosythe Kz ehipasaid magnetic layerisdormed ,; «

boté)r%?]v r Latgigasé ane comggnent and expose at least another component
6 the Circlitt board."? The'IC E8fd adtordifig 18RI BhidractBhzéf in t°

anthatrom the IC chip,
said magnetic layer is formed to cover at least one
component and expose at least another component on the

circuilt board.

2, The IC card according to c¢laim 1, characterized in
that:

said components covered by the magnetic layer include
a tuning capacitor, electrode patterns of the tuning
capacitor and electrode wiring connecting the electrode
patterns, and ‘

sald exposed components include the antenna wiring and

the IC chip.

3. The IC card according to claim 1, characterized in
that:

the noise absorber is provided in a wiring area on the
circult board for interconnecting the antenna wiring and

the IC chip.

4. The IC card accerding to claim 3, characterized in
that:
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said components covered by the magnetic layer include a tuning
capacitor, electrode patterns of the tuning capacitor and electrode wiring
connecting the electrode patterns, and said exposed components include
the antenna wiring and the IC chip. 3. The IC card according to claim 1,
characterized in that: the noise absorber is provided in a wiring area on
the circuit board for interconnecting the antenna wiring and the IC chip.

4. The IC card accordin%;[g claim 3, characterized in that: 23 the noise
absdrBér RA-ERipAYFE FéiFite bead nidiirked Brethedirctitderd So bt od

crpardiadly eanstitte theowidngss. The |G gargh ageording,to eaid3,tyte the
Wichlar{acterized in that: the noise absorber is a magnetic layer formed on
the" &ircuit board so as to partially cover the wiring area. 6. The IC card
according to claim 5, characterized in that: the magnetic layer is disposed

5 passing.through the. circuit hoard so as to partially surround the wirin ;
area. /. The ICCcar agccoczralrn@%gcla?n% 1%%3?13“5_‘26&"%1@ TRSE The jrgéd =
thaﬁp is sealed on the circuit board with a sealing resin; and 23a

the noise absorber is a magnetic layer formed on the

circuit board so as to partially cover the wiring area.

6. The IC card according to claim 5, characterized in

that:
the magnetic layer 1is disposed passing through the

circuit board so as to partially surround the wiring area.

7. The 1IC card according to c¢laim 1, characterized in

that:

the IC chip 1s sealed on the circuit board with a

sealing resin: and
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the noise absorber is formed by mixing and kneading a magnetic material
with the sealing resin. 8. The IC card according to claim 1, characterized

in that: the IC chip is sealed on the circuit board with sealing resin; and

the noise absorber is sealed with the sealing resin together with the IC

chip. 9. An IC card manufacturing method including a step of mounting an

IC chip on a circuit board on which antenna wiring is formed and a step of
sandwiching the circuit board mounting the IC chip with a plurality of card
consfiftRnisiésts hedtheard Ivanidfaotadndmetiiod roharacferizestbyi ng a

m&Omrising:-a step.af partially forming ajlayer,of magnetic material as a
noise absorber on the circuit board, the noise absorber absorbing and
removing an input/output noise to and from the IC chip, said magnetic

g layerimformed to6ver-aldeastione ¢mpongnhand exppse atleast o4 in
. another component of the circuit board. 24 Abstract Noises from an IC

Akd generated during communications by the IC card are removed to

excludesadvuersechigifect on thezapefation of arperipheral . appanaiiss-dn am +n

sJd&card (g_;le) formed ch sandwiching a circuit board (10) formed with an

antenna pafstépn" (1% and an IC chip (2) mounted on the circuit board with
a pluratity obtard copstittient shieetss éertitelbeatisi(1hdib)sealing resin

together with the IC chip.

9. An IC card manufacturing method including a step of
mounting an IC chip on a circuit board on which antenna
wiring 1is formed and a step of sandwiching the circuit
board mounting the IC chip with a plurality of card
constituent sheets, the IC card manufacturing method
characterized by comprising:

a step of partially forming a layer of magnetic
material as a noise absorber on the circuit beard, the
noise absorber sbsorbing and removing an input/output noise
tc and from the IC chip,

said magnetic layer 1s formed to cover at least one

component and expose at least another component of the

circuit board.
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10 for absorbing and removing noises (unnecessary radiation energy)
inputting to and outputting from the IC chip (2) are mounted on wiring
sections (12a, 12b) interconnecting the antenna pattern (1A) and IC chip
(2). 1525

Abstract

Noises from an IC <card generated during
communications by the IC card are removed to exclude adverse
effect on the operaticn of a peripheral apparatus.

In an IC card (Cl) formed by sandwiching a circuit
board (10) formed with an antenna pattern
(14} and an IC chip (2) mounted on the circuit board with a
plurality of card constituent sheets, ferritebeads {ila, 11b)
for absorbing and removing noises (unnecessary radiation
energy) inputting to and outputting frem the IC chip (2) are
mounted on wiring sections (12a, 12b} interconnecting the

antenna pattern (1&) and IC chip {2).
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