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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 product qualities in various environments/fields, in addition
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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“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 types of 10 portable communication terminals typically

IC gardmanrdnportable phanas-ar,urepolly seaired ja-beegaIe: n addition
satisfactory, because it is antici%ated that the number of users increases

rapidly SEhRESBasd Bif UG8 T7EES 48 TRATS 808Ia1ed B riligIyRa de
suey ae cenfirovrg cagrd, contenis {6 ga = Aarippalance) of andCicardiyns
usingsa dis}&@y;u gat%ikgf a portable  communication terminal havin

e

bufltSiiIC B5fd Fea te"ff cotmunications of Bortatie PREAES %r%‘ ent

5 comppunicatidns: betivebeteand 46 oasd aholod resdswriter are made at the
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same 20 time, SA‘sCh @?ean mcoml%% call dut[_}{]%%a read ogeratlon for card

information and communi%gﬁgﬁs véen-i €°card and readeriwnter °

durng phore se:rvicehtwb commu;micgtionamalvesmgb—mpbe@ uprindhed€ing
Ca%@'}%%@%ﬁ% e5ized "?‘?e%;ﬂ!ﬁ%%% modylation wave in the 1 card:,

There is a possibility that 25 this mixed modulation wave operates as
nofesrsh & kdesistiontivavawfihé ortablalpladie résaltingagantypes of

incomipgicall defact.,  phong,sepvice detect and the like, If the mixeg, .ng

modulation wave is picked up around a transmission frequency (e.g., 900
to 920 W2} P PBasIe BUPRGAE, IRE Ve SRABOPRRSTBS DEEdARZIAT Y/

shewndn £40; 8A. sSHaller wavelarms-are gensiated.on thesight and Jeff e s

sides 2
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 picked 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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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

MHz) of the portable phone, as noises. In this case, the communication

function essential for a portable phone cannot be retained and there is a
ot CPNFernhata speech function.of the. poriable phang.and.ateadiwglle. s,

function of the IC card are limited to a certain extent. Embodiments of the
pafyfeseACinVehtivh pfovideian Pescakd Bapable of 8hppressing radiswariesr
srQERREted guring g@@ﬁwlcetﬂoe%bf%g&@%%@ Phonesiapd. 1n this

communications between an IC card and a reader/writer from inputting to
casgn |EiehiisSHpprassity Fauie Wavess Hikédlyhodukiteain the i hsrmot
pe frap-0utRutting, and,excluding -adverse effects onanaperationieh of the

peripheral apparatus such a portable phones, and its manufacturing
PO AP ISTECIBRTIE Gt TVERtiOR Actdtding t8%an aspeétt, there'fe  o¢ to
a qrevded-antG card formed by sandwiching a circuit board on which

antenna_wiring is formed and an 1C chip. mounted.on the circuit board with

a prirafity oF card™ coRstifUEHt ShedtS “Eharaciizad n that: the Gireuit =
of beardrss proyidediwithvanoiseratiserizer comprisingranmagreticlaydretween
artially formed on the circuit board for absorbing and removing an
b O%ap%ﬂtfou %fnr?giseat%aanaof%%mfﬁgt ﬁ(?%%ip?%%ﬁ%gagﬁgtic %(;/e? T%rgforﬁ]nedd 2
reddecovet atledstonérgommponerirand eXposelat leastranstier componerites
w0 fusILReard, Disslgsehetell 1520, sardmanyiactiind ety

comprising a step of mounting an IC chip on a circuit board on which
adgehnaWiiig iformed, reteplon sarfdwichifg e circlilbbodres  such &
pof@%‘f@@ﬂéﬁ@s‘?aﬁﬁiQE}Q%&Q&@H}&%C%@M““UGN sheets_, and a

step of disposing a noise absorber on the circuit board, the noise

absorber absorbing 3

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 méunted 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



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, incoming
noises can be reduced and generation of outgoing noises by mixed

andnogulation wayes synthesized.indhe 4C ghip canbadeduged:Ibis the 1c
possible to exclude adverse effect on the operation of peripheral
chéBmmunication apparatuses and the like. The noise absorber is preferably

moukted.ipa Wiring area o the circit beardjntercemectingdhe antenna r
wiring and IC chip. Incoming noises to the IC chip via the antenna Wiring
foEaRPpETRUIRed Hhd STRYBIME NGRE3TD theRhtenRd Wifing CanBePuttirg
freeducea Thenoiseiahsorbetondybe axchip=typederriterhead-mburded and

the circuit boaj[%d and partizgy constituf:[in%the Wirig%, rpﬁgggﬁg%liagers

_ I Rthied O the ciréiif BSAre paftiatly Covering “the Wiring area. or mixed = -

syantdameasedimagheti@ thateriglsamith ke sealing:eesin Sealing the $Cichip to
on the circuit board. Brief Description of Drawings Fig. 1 is a cross.
I 1
exggélt%)enal%%rg view of g%%%car nCI%fcgécaorcﬁf?ge t%a gjﬂgfgt er%ﬁodﬁgrﬁgﬁp gfe the
copresenhtiventiorrFigr 2tis aeplan vievr bea cirgit board 10 constituting

the JC card Cl. Ejgs. 34 and 3B are spectrym analysis diagfams . area on

illustrating an operation of the present invention. Fig. 4 is a plan view
thehowing tHe sherstdre bithacenaaitborrd 10SFighbassh expleded ancd IC

chPerspective wew,af theslG A card €. 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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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 30. Fig. 11 is a cross sectional side view of an IC card C4
aceargingta a fourth embodiment of the present invention. Fig. 12 is a

plan view of a Cj_:rcuit %oard 40 15 constituting the IC card C4. Fig. 13 is a
plan view showingithe st FE B IheS eheGit BoddHo VBl £4i3 Loserd
se€fonatsideivigw of as ¢Calteitvacnerding a: adifth embadimenatefion .
the present invention. .20 Fig. 15 is a plan view of a circuit board 50
constituting the%n gc'arcf cs® Fia‘. fé‘ $a cross sg%:io%alcsjlﬁé: Vidw g 2h ﬁlC 20
carPrGe atediding tba sikthcembodiment of the present invention. Fig.

1715 a plan viewof a giscil haatd 6923 constiiing e I crd 6 Fg.
18 is a plan view showing the structure of the circuit 0ard 60 F?g. iIsa
sidesvis ShBWiIg tResstiiiétreso sitarst-nidy étic prsterials Blveandon.

61B mounted op.the cigcujts 3Q board 60, Fig, 204s 2 crass.sagtiopglsige 3,
view of an IC card 5

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
board 60. |

Fig. 20 is a cross sectional side view of an IC card



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 illustrate the first embodiment of 10 the

present invention. Fig. 1 is a cross sectional side view of an IC card Cl of
the first embodiment, and Fig. 2 is a plan view of a circuit board 10 built in
thedCaard (i e ¢Goareteltin strneidier i-svich sapanertbaintheition.
circuit board 10 on whi %an anten pattern 1A and an 15 IC chip 2 are
formed is built in a% carg asé 3¢oh! atutedlﬁf 5 Qltirafity ﬁ&%&%oﬁ?ﬁrﬁ%n?o
sheetsthémmaly: pressed @ncklzand®d. As shown in Fig. 2, the circuit

board 10 is structured in such a manner that conductive patterns 1 and 5
are formed 20 on the front and back surfaces of an insulating resin film

5 maRresét pisidetriten € aaphiziateQPE hpdpatepleirn terephthalate
(PET).polyimider(P) a1 ke ot &xample 1656, £0NAIE NS, atisrpg 1
and 5 are constructed in such a manner that a metal oil of copper
alukRiRBRT foimed bh e dﬁ?és#@%#nwstﬁatr@rﬁ@aqn%ea@téhﬁmé@amngs :
shq@g%s'ﬁh%ﬁgggg&g\&pattem 1 formed on the front surface of the

circuit board 10 is constituted of a spiral antenna pattern 1A as antenna

wiring and an efet#ddelpatiir?1Bl esnsfahRg S Eldctodanbrd iasng of

10 capaeitpr-ds&he 30-wondustive patterm5Ssiformed usthe back syifacesaf v i ew

15

20

25

30

the circuit_board 10 is constituted of a bridge pattern 5A for 6
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



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
antenna pattern 5 1A and the electrode pattern 1B are connected to one
terminal of the IC chip 2, and the outer peripheral side of the antenna
pattern 1A is connected to the bridge pattern 5A via an interlayer
interconnect 6a. The bridge pattern 5A and electrode pattern 5B are

conrecieddarbe vihgresninat gk A0dhe L1 chip2o4a- a8 dieday@pattern
interconnect 6b. The IC chip 2 is sealed with a sealing resin 7A an

da
metal fenfoicity it AR o te i the?ScaIily fyet TomfpRRERED B
strengthtofttheilychip: Ataiforcing plate8Bdstalsotfonmes eawacitor 4.
chip-unmounte%ﬁgrflacg (backf'sgrfggg }5 sil e ofghghcircuittboard 10 ti:nta
manner sandwiching frieTC pc"?‘np B Wit aséeaﬁ‘nﬁ resm%%%eﬁﬁﬁ?n@&veﬁm
5 ThéFeanttbake 8 iestructirgrkas showrBia Fegcbnirestiell - manret thatiana 1

paig pfynner care; sheets, 3a and 3. and a painof ayter core sheets 3b.and
3b respectively 20 sandwiching the circuit substrate 10 are ﬁ1ermally
preéssiete shd BondedcThessi@dccore shket 3u dadeorertterenshget 8ba an

arg made gf @ thermonlastic resin such asgpolymer (PETGY of , s and

terephthalic acid, cyclohexane dimethanol and ethylene glycol, and alloy

of & E6PBRBA AREPbIYEafIth&te (PE)L 98 AS sHywR iy terminal of

10 threnghhelesrd are formed throygh.-the, eircuitpeard 1 ata piyrality of
positions of the in-plane of the circuit board to improve a flexural-torsion

strength of the BReutCobaid 19 NeXEHip-typEicirite behae keahg i and
are: 3R dispasadthenbtheciygitheargrl0sThesaderrite headsdaland llbayer

COIggS rgggot\(?e"ntolriseesqtbrseozgg%ﬁ"oo‘zj tthi'?epri%s?:rll}ip. A reinforcing plate

8B is also formed on a chip=-unmounted surface {(back surface)

15 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

20 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).

25 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

30 disposed on the circuit board 10. These ferrite beads lla

and 1lb 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 llb are mounted on wiring

sections 12a and 12b on the circuit board 10 interconnecting 5 the

antenna pattern IA and IC chip 2, by using solder 13. The ferrite beads lla
and llb have 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
chipnZcH Aoplurality ok Beiseshaning differenlfreguensy: hends ag iNPWng
to the IC chip 2, and mixed modulation waves of these noises output from
th€ RERRip: IR s EMbbBfméft, thi¥efrite beads lla and llb are selected
which can absorhcapdremeveanises havng fTeguens eompefeSyiring
capable.of giving 15 adyverse effect on the communication operation of
pe%Sﬁgrlacfn%p%%%a? ddZb s t%?ecp%%%%}. PREFEtd b%gﬁjécﬁfg%ﬁd:iﬁ@ng

us(e.g-, porta

5 theseecharactessiicstmay ba fentiteDeads 2, by using solder 13. The
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"B B4 1"manufactyred Murata Manufacturing Co. Ltd. In t
ICEc%rgf %Bﬁ ebIZ)t%|§s!}{]esmﬁgloc—5éli?‘nnegntl:l s]‘t%rau cgt%‘rféed aasc %%) a Cc%vle‘f ecc? ng%eurn i][c)g‘ﬁotrzlL a[ﬁy
radionsaves: (fonexansple] consmemidations fistpemty 6Rb3xBGIMHERgnetic
0oSgI LR AN SRARTIHILES MAE NG ANIENNR AATEI a5 on
generate an induction electromotive force w |c?1 is supplied as driving
voRBGE oY thERCEHIBQ tooreaidd op wirite F tognatiom Speedit28hip 2.

communicationg @aam@@e@b%@&pﬁg%@gdﬁé%me U0 oy

some cases. Noises generated by driving the reader/writer and noises

g PBY saich EGniEntatishivof the pdrisbie Pt geion waves
abserbed and semoyed: by theschip-type ferrite beadslla30 andidaiment,

m%%rgege?:q:m:%mggg gelc;{lgnasn%izﬁflg]da}rgsbégll_sécted which can absorb
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



therefore possible to effectively reduce noises outputting 8 from and
inputting to the IC chip 2, to prevent external radiation of the noises and

to exclude adverse effect on the operation of peripheral communication
apparatus. Fig. 3A is a spectrum analysis diagram when waveforms 5 by
speech communications of a portable phone in the band of a
communication frequency of 940 MHz and by communications of the
reader/writer are synthesized in the IC chip of the IC card as mixed
motitdatichwaveatarmsiwhicharerbenoutpyt-from the Is-eath A xternal
apparent from Fig. 3A, sideband waves 10 appear at a constant pitch

(13 B8 WL Brithe Rig R ettty sife B I0WPRAURMRS SGEHPomtng™e
peakat 840dMHzt There dissar eaneetmthal theseosidebpadavaves give
adverse effect an thea%ommunica%ioigmoger tion of a%)ortablehghone.

. 14, 1353 ec na S 1 raliw nwaveforms
According to the &b |men?,pass own’in Yg. 18 Tolse radition

5 frohytlvt@ chip@uofthed&camsCh Caa e rsugipressadreffactivaly sothdt of

the.c ication ch risti f 0 le phone can be . .
e A e RO RIS e carons
buiitf iffise Teasinal ekt bodyr i is poskibie repréveriththelZ0 chip of the
cormmunication ppeationwith.the G gardbeLiram giving adversg affect .«

on the communication operation of the portable phone. Electromagnetic

intéFerericetd ancelEtronte apparatRt pfaced Redr tRR ICTigiaindrvpaes

10 avajsieds Nexd, dessriptionwilk beynade ofsavmanuiaciuring, i2pnetbeddar.
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the IC card of this embodiment structured as above. First, as shown in

Fig 4% Proc ey iS esaransd 16 IHSuRP e ICRhiperbrithe 8 it boarthere
10i0n whieh the-rcanductivespattenssband S.ineiudingthe anfena errect

P A s ROees QL T Ing Ihe IS SfuP 3 Shecutes

According to the embodiment, as shown in Fig. 3B,
noise radiation from the IC chip 2 of the IC card Cl can be
suppressed effectively SO that the communication
characteristicsofthep@rtablephonecanbesﬁabilized. For
example, 1f a portable phone has an IC card reader/writer built
in the terminal main body, it is possible to prevent the
communicationoperationwith the 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
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
& process of mounting the IC chip 2 on the circuit beard 10,

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

9
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30 a process of mounting the IC chip 2 on the circuit board 10, a process
of sealing with the sealing resins 7A and 7B and 9 a process of bonding
the reinforcing plates 8A and 8B. Next, a process is executed to mount
the ferrite beads lla and Ilb on the circuit board 10 shown in Fig. 4. In this
embodiment, terminals of the ferrite beads 5 lla and llb are bonded to
lands 14 and 14 (Fig. 4) of the wiring sections 12a and 12b constituting
the conductive pattern 1, by using bonding material 13 such as solder

(Fig. grodbes maunpesitions sbtheferrte-baads fla andlis are prefesably
positions near the IC chip 2. The lands 14 are patterned at 10 the same

time when the SSHUUCtREFREETN®L 1S IGHTEPOREMiMbly fofndgrrite
witegsectioas di2a ane 12b are-Cut for, exapyledby iradisiingia lasey. 4.
beam. Next, a [?[roct ssis e e%uted to laminate the circuit board 10

mounted the fefrite DaAdE 18 AHETH Wit A biaaliTy OF5 OFcART EonsiRRAHS
shééts 4o dotibaacardhdndhis emnbociment, asshewring Fig) S apairef ring

nner core sheets 3a %a and air_ of outer core sheets 3b and 3b
e e e (it wagn 1,
thémaliyi pre dwerdmd boatiediunder2 @ prédetermingtktheffhiad préssingrhe

candjtions i ferm acad: Relief iojes 3 and 3¢ f&ﬁ@%ﬁ%@@&%até Mp1y
IC mount port are formed in the inner core sheets 3a and 3a s that
geRRPatidrPToT eytlaheatd stiftiecs cafilbe $appessed iAcporditg tethet

embediment, by Rroviging a REOCESSs 42 of yroynting.the ferrite beads lla -
and llb on the circuit board 10, the IC card Cl provided with an

unriReEssaRMERbIafiTEsuR it SRetciane préaeriterhbadifriittan for
becmanyiacturgd Lasiyiating a laser bean.

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



(Second Embodiment) 30 Figs. 6 and 7 show the second embodiment of
the present invention. Fig. 6 is a cross sectional side view of 10 an IC

card C2 of the embodiment, and Fig. 7 is a plan view of a circuit board 20
constituting the IC card C2. In Figs. 6 and 7, elements corresponding to
those of the first embodiment are represented by using identical

reference symbols, and the 5 detailed description thereof is omitted. In

this embodiment, the noise absorbers for absorbing and removing noises
inpaiitingte.and Quipyitinghfropmybe Afchip 2.3t eqnstitited; of 3Nk 0f 1 ew
magnetic layers 21A and 21B covering the electrode patterns 1B and 5B

10 Chrfdtitdtiiy e RARTY paeRst4 BRtithE Wiitfhd SetfidAsCi2a dRAF LIS -

12Is. raf BXam@teibe tragreticclhyers; 24 186 @3B take strust el As then +
radio wave absorbers made of insylating material such as synthetic resin

filled Wilty B5f PRAgRetieY phwders e hisgn&fid iyt A RYEFShTadPor the

5 thedeontiswrdace $6rsige bdthe pirewiv Dohsd 20 anddhe magnetic layer

21Bis formed qn the.back surface side of the circuit board 20. Soft
magnetic powdgrré m%a%/lge §en(§)t%§ltr?ﬁlé?Al-Shﬁ§§stenrﬁ)l, %errﬁ%ﬁ’gf =RV} for
system)raiarghiobsgRevSikal-B isystemperite {NieZmiemitepMr:Znmg from
ferfie. ofe o2 oipteled Exleaniheis e magnelle RS0 Alers
21B having the above-described structure may be a magnetic sheet
processédier fothedfite B siiect shasd, asttctpdsle DabgRetie padteand 5B

10 Maghelic.campaund:r thelike coated ina layer, shape. 2p The magpetis ,

15

20

25

30

layers 21A and 21B perform an operation of absorbing and removing

noise? iAPLttihgPto ahBoRPaIIALE frorhthBsQedis- 2 dakele Gdll epd|R1B
this egbedim@iired 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

11



almost all of the wiring area excepting the antenna pattern IA is covered
with the magnetic layers 21A and 21B to improve 30 the noise absorption °
efficiency. The area where the magnetic layers 21A and 21B are formed

is not limited thereto, but it 11 is sufficient if the magnetic layers are
formed at least in the area of the wiring sections 12a and 12b
interconnecting the antenna pattern 1A and IC chip 2. Inmanufacturing

the IC card C2 constructed as above, 5 after the IC chip 2 is mounted on

theGirguit-beand:-20, the JRagnstsdayers2l 21B are disnosed opthe in

front and back surfaces of the circuit board 20. Similar to the first .

embBaIRERE RECHBB AR, FRTIFRIChOAR 209s SHNdHEREECBY 2t g

plutality of earchgopstitvenhshaets-consiitetednfza 10 pair of inner core

sheets and a pair of outer core sheets and by performing thermal

pressing to form & CAFP Reliet Tiohss AR Yo imied inhehimerchastaneve .
50n thecmnersidedodacoemmodatethednagnetia dayarsc2kA ansk 21B 80 the

that an_amount of irregularit e card,surfaces 15 after the sheets are
s Sh ek S A b SR e S R s e e
magnefie tarere 21 Alendc2 B aié tobemiade .of nsagriétic-paste takerihest

magRelia BRASIS IS 9}%%&@%%@9@?%0 Raste i%%%é%‘%&;i joithe CUENG 1 eq
process, for example, 20 together wit t%e sealing resins 7A andseﬁ
sedtingethel kg ehipt 2. dftheardgretislayers i Asane 24 B-arstoiba tedde £ a

100f Pagpetie compoupd.after the magnetic.qamppund is.coated. Heer s ana

magnetic compound is cured at the same time when thermal pressing to
forfYa RaFf i perarnies r2s A brding e the IEardTZat the

embodiment, siralterdg the fiest gpbosingnl naises IomAbe ICGNPGeet s

on the inner side to accommodate the magnetic layers 21A and
21B so that an amount of irregularity on the card surfaces

15 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,

20  together with the sealing resins 7A 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.

25 According to the IC card C2 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

30 apparatuses placed near the IC card CZ2.

Accordingtotheembodiment, as comparedtothe first

12



generated during card communications can be removed to exclude
adverse effect on the operation of peripheral apparatus. It isalso possible
to exclude magnetic interference to electronic 30 apparatuses placed
near the IC card C2. According to the embodiment, as compared to the
first 12 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, correspondingly. 5

(ThirtbEmbediment) Figs 5 torléhshew thg thirdrembodinenieftbeecssary.
pr een]t:ei \égntion. g’gl? ista Cross sgctional side view of an IC card C3

of the embodirhént Fig. 01 A PI&T Slefrorach et 68ar G335 CHE GG ©
theckB:Caedr€8e antf Eigll ifitis alptapridiview ghowing thensbucityeaof theed,

cir%g@gg{g}doggiwg%gs. 8 to 10, elements corresponding to those of the

first embodiment represented by using identical reference symbols,

5 and The rdetaieddeserniption thereof is omitted. In this embodiment, the
noise absorbersora15 gbsosing 0d JSMOVNG (oS IIRUIIRGI0 0. o .

outputting from the IC chip 2 are constituted of a pair of magnetic layers
31ANMMRI81B coveriry the efecrodecpatteastiBzmy 5Bdeonstituting the IC

tuning gapacitord andyhewiting seplignsg12a and b SUnilakta the o s ¢
magnetic layers 21A and 21B of 20 the above-described second

en%b‘?ﬂ:i‘?ﬁl\e%{ firRPmaghetiendyshe A aReB B arendritired Bsithea Plan

10 radiovaye absgbere mada celinsWatingamaterialsueh as syihetieesin s
filled with soft magnetic powders. The magnetic layer 31A is formed on

the frét SufthEE =25 SR SRR MDA 98 el the Fdgiietitagement

31Byi& 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

13



formed on the back surface side of the circuit board 30. The magnetic
layers 31A and 31B are coupled together by a plurality of bridge sections
31C passing through the circuit board 30. The magnetic layers 31A and
31B having the 30 above-described structure may be a magnetic sheet
processed or formed into a sheet shape, however, it is preferable to 13
use curable magnetic paste, magnetic compound or the like coated in a
layer shape. The magnetic layers 31A and 31B perform an operation of

absorbing:a8d Yemewving noisessinpyitingtonand sutuitingne from e IC1 ke
chigoz gfeweilc caid C3. In this embodiment, almost all of the wiring area
excer?tlng thenar?ten%%eﬁatf'er%pﬁA is surrounded by the magnetic layers

31A and 31B aritheridgmsettions/31€ 10 impravd theadiseabsospiaation

effi&e e). anufacturing the IC card C3 constrycted as above, 10 .
throug hso gg%régfc?rnfgjr}fnﬁ%@{ﬁg %rrl}(ﬁg’ S&ctions 5%83%?0%%%&3 L%%tpouljcg 9
5 thefeirsuitbeadt 30 ipthis chsehit iS preferable3to fam the througiriclest,

32 in sych a manner that fhe gggggs L%ys%%r?lf* a@%éla%%éqi’y%ga%m

< J in
the conductive patterns 1 and 5 excepting the anténna pattern

AftéPthe RUERRIRESthblintee ove tve Eirculehord B0 tiechidghetid layérge
31Aandi 318 aredisposed, opdhe fignt,and back surfaces of fhe circuit .

board 30. The magnetic layers are formed filling the insides of the

through holes 32" SRR 15 tHe st Bmbodmieht deseniedabadaapeove,
10 Cireuit-bagrdr20 39 ipsandwicheony:& piurality of.cardcanstiteatshegtsieq

constituted of a pair of inner core sheets and a pair of outer core sheets

andbyP B Ro G e 4l Prégingto forh HidsiERElief foles Rfg ferable
formeddmtheranencaigisheatss arthe nines sidesihacconyaadatatiitnetic

malgg]y%ircslayfzgsa%{é %9% can surround the conductive patterns 1 and

5 excepting the antenna pattern 1iA.
i5 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
20 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
25  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
30 magneticpasteissubjectedtothecuringprocess, for example,

tegether with the sealing resins 7A and 7B sealing the IC chip
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25 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 30 magnetic paste is
subjected to the curing process, for example, together with the sealing
resins 7A and 7B sealing the IC chip 14 2. If the magnetic layers 31A and
31B are to be made of magnetic compound, after the magnetic

copourfdtbenated: the Magnedic 1cogmornd isreuredbatthessamedinecic
when thermﬁl re sin%to form a card is performed. 5 Accqrding to the IC
6 St 3 b e

card C3 0T the ambodiment S tS e firt S SamTSH diagnetic
inprting tednts cutpeting:frone thet€ chip carbe:termowadjaexshude to

ad%ﬁ? effect gni'[gepoqufgg%% é)f peripheral apparatus. It is also

possible to exclude magnetic interference to electronic 10 apparatuses
placed near theAiG-eadi €3. Aecdiing o trrermsinbadiafenthas eshpéimdnt,

to Ql@nﬁ@re'@Qo@i{%e@ianéogﬁé%%ﬁ%@@[i”g&{é@%"E%ﬂS%QQ%ng to and

necessary. Therefore, a manufacture cost can be reduced, car
ma&htiaEitre gahrise rharld effitien e trrpreduierquality earxbéuighiliyesic se

15n0rerspendingly offequrth EmbedimenbhEigs: 11,4013 shaw thefaurth, o,
embodiment of the present invention. Fig. 11 is a cross sectional side

VISR SSFEH fC EQrd & bitie BRBRBIMENL K 12eRea rantReVf POTPnic
cirgpit Hpatd dOsCsitating the 1Gkard €4 and Ibg. 13 is a plan view
showing the structure of the circuit board  40. In Figs. 11 to 13, elements

corresponding 6 thBEE B tHR & ERBEMTE i afS FTR_BARHLY Gshig st

idemtigatiiment, aprocess of soldering or the 1ike isnot 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



reference symbols, and the detailed description thereof is 25 omitted. In
this embodiment, the noise absorbers for absorbing and removing noises
inputting to and outputting from the IC chip 2 are constituted of a pair of
magnetic layers 41A and 41B covering the wiring sections 12a and 12b.
Similar 30 to the magnetic layers 21A and 21B of the above-described
second embodiment, the magnetic layers 41A and 41B are structured 15
as the radio wave absorbers made of insulating material such as
syribeticresia filedawitha30fb magnetic peversn Shesnaggeticdayendlficn
is formed on the front surface _side of the circuit board 40, and the
mahetit1a)EF 31878 55 Forntdd B (e PadCdurAGS BRI 6t ettt
board 40. The magnetigidayersiFtAand 81B ataaedplad egetherdya face
plugaliy of bridge sections 41C,passing (hipygh the, clreys baard 40, The,

. a
magnetic Tayers aving the above-desctibed structure may

5 be fomegmetic shedtgracesséd ctOscrderafed inta-d sheet shape] drlare The
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pr ly curable m ] magneti nd or the like coate
e e e RS S st Pr s ety
of albseridingcane rémoving Hoises friputinyrtowid dugpattive froscthedGo.

chip 2 of the IC gard Gd Jnhis.emhodiment, 15 the wiring secfians 12a ¢ 1,

and 12b interconnecting the antenna’ pattern 1A and IC chip 2 are
sufBBRBsd BYhENRAGHEeIAYER BIA MG BIERE Hridjeséchons 83 eed

to ppprovedhe peoise ahsarpiion.efficieney. dnmanpiactyring e IGeakth 5
C4 constructed as above, 20 through holes 42 for forming the bridge
seBfcS 4 1 ARE formBaTRIBOGHthE B ctitBo&RPA6 A this £agertisdare-

through holes 42 arg:formeddn syehamannes that the magneiclsyeEs: i on

4léf 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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and 41B can surround the wiring sections 12a and 12b. It is preferable
that the magnetic layers 41A and 41B are disposed 25 near the IC chip 2.
After the IC chip 2 is mounted on the circuit board 40, the magnetic layers
41A and 41B are disposed on the front and back surfaces of the circuit
board 40. The magnetic layers are formed filling the insides of the
through holes 42. Similar 30 to the first embodiment described above, the
circuit board 40 is sandwiched by a plurality of card constituent sheets 16

constisitad of apair af fner egre sheetsangd arRair of gudes sare shediscer
and by performing thermal pressing to form a card. Relief holes are

forrvad iR TRE IRrEr Lo RREERT BT the RGTEIRS - e cShiodid th&ard
magnetic layers41A«anddi 43 Base thatair aneurihef ifegatariyen theets
card sulg@ces after t%e@sgeets are Iaminated?can be reduced and a (4‘

et

ard
thigﬁn%ss ¢an bé ma I FRER n?éigr?gtig aeyéﬂr%gﬁ,& MR 318 e 1o e

mdde cfomelgattierpasteaftethel magneticpiasie i coated;dhd 40rfaces
magnetic paste | lected to the. curing, process, for exa
W%%?he %te s%éés'?% Te 1na'l.e% caPCS%%iprpzi}ch

mde together
[ ?{3 and a.card
e sealing resins 7A and sealing the the magnetic

layers Al 42B dre todsteniddenof magnetic compound, after the
magnetic compppngdis Gpated. the iC; £RMROURY ds §H£eqdc§‘tﬁgemade

same time when thermal pressing to 15 form a card is performed.
Acebrapgiethe [ERearl Caldiahednbbriment. csipsikireoithedpsted, the

embedigent aaises iDpuitngdeands eulputtingfram dhe I chip2.cambe.
removed to exclude adverse effect on the operation of peripheral

appRPAReH 15L4RJDE FEsdibRAG eRERRIE ThagRelR FRéfarshddfolC chip
electronic -appatgtuseslagrd-reprthe i 6ard e o 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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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 25 can be made
efficient, the product quality 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 30 of an IC card C5 of the
embodiment, and Fig. 15 is a plan view of a circuit board 50 constituting
the 4Cxadd C5, I Figsenté 14antkiboeleéments corraspending tththoseraft

the first.embadiment are represented by using identical reference
oy SR T i P A Stat S HERSTieh brct 1 Smiher 1Ak FeTerence
embodhinient, dreinolse alssorbéesifole Sabgotbioy anck rembving noisesed.

inputting to and.gutputting { chip 2 are constituted of sealing
resins 51A and 51BQse§Iin(g£%%18(¥%%c%ﬁ5'2. 'F%legse%ﬁﬁaeres?r?ssgfﬁee{:nsd fox
518 aps stRcared esakiénadio Wwavelatisurbersrhadedfansgratingng from

matetial sugh; as synthetic.resia filled with soft-magpelic . 10 powgers, ins 15
this embodiment, although the sealing resins 51A and 51B are structured

asSthrelicige Hifsotbefd! tRe Sealifif résinl5I® onahérackldudace side afe

the chir-mavhe Jnade ofuspal (RaRdnagaeligsealingdpaterialifuiacing
necessary. 15 The sealing resins 51A and 51B perform an operation of
aBTBhiand temGing YRlRtinpuliii o And RAputiHy Froht thegeetic
chip<def:tee IC card C5. In this embodiment, the sealing material for
sealing the IC chip 2 is made of material havinp%ba radio wave absorption

property to obtaih SHGiSES0 AeoTinG ahd FefTbbing EFRtt Pfhefsrres, ° 12

naises bpIting 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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to and outputting from the IC chip 2 can be removed to exclude adverse
effect on the operation of peripheral apparatus. It is also possible to
exclude magnetic interference to electronic apparatuses placed near the

IC card CS. 25 Inmanufacturing the IC card C5 constructed as above,

chip sealing material is replaced with the sealing resins 51A and 51B
having the above-described radio wave absorption property, and
conventional IC card manufacture processes can be used without
charge=30 (SixterEmbadiment).Figs. 16 te 19-shewdbetsisth-embodimenty
of t 18#) esent 'n<\£ n'g(%n Eg 16 isc?, Cross sectional §id,e view of an IC

card C8 of the ambodiment. Fig. TT8 4 BahVieds 3f a'circuiit BoRkFB0 ¥

constirtingrihei lC tard-C66 Fig.obd us auplanaviewess faving-thecstyuatise of 8
th%gir 't_L d 60, 5 and Fig. 19 is a side view of sintered magnetic

e S S B e el e <0,
thased dfithe fifstensboditrenti are véprésented byagimtitdenticadrials 61A

referange symbls, and the detailed desgriptiog t@s&%%gogaﬁ%dtéoéﬂose
this embodiment, the noise absorbers for absorbing and removing noises
inpUfttiRBRoEi® BUESREAG TR BieelC ehife s ané edneitutedraf a paftofcal

sintgred-magnelicreaterials,6 1 Arand S4B swrounding; the,wiring Sections; ¢
12a and 12b interconnecting the antenna pattern 1A and IC chip 2. 15 In
this®Emb6diment in particular, the pair of sintered magnetic materials 61A

and 61B is dispased-isthe cgaphiba wiringmsectionsi2aandigbrs  for
sealed with the sealing resin 7A together with the IC chip 2. The sintered

AT TRARRAIS BN ARG BB S LSS SdHIeg TR IR SSRGSt T om

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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20 7A. 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 25 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
ansefficiency of aldserling stoisesinpitting to and satputting 30 frgnttheand
IC chip. According to the IG . card C6 of the embodiment, 19 similar to the
e o e S TG &SP B A T 5en T T g e
capilfe rdnmuovdd o @ehidd advefseeatipttomnthe pperatiors of periphermlso

ap&@é@%lg '%8'58x99§1§gl%gg@@g‘i%e TQQQ?% P%tggsrepge é(i,ec trtalic

electronic 5 apparatuses placed near the IC card C6. Since the sintere
magréiic tiefAaRlEERANteEIB tottuctiretrad thé noise absorbers are

sealed with thessealing. esin £ AdPggthelwith heqCrehip-2 dheifragility #f s

the sintered magnetic materials 61A and 61B can be compensated 10

art- e SHREGHT PelilBillty caf BRTBIRREd. FSEVRRMT EMmbbHieH?) Figd ing

20rand 2 17shewdhersaventh embedimentofthe , presentinwentian, Hg. 20
is a cross sectional side view of an IC card C7 of the embodiment, and

Fi§ 217 SDRAVIER 5 BF Airctttb et ATEofsfuftiiy iR ROBRRTEFESD

Indgs .t RO and-2dgelementsseariesponsing ke thaseohthe. first

tehrzgodlmggnt are re {Ienseented by using identical reference symbols, and

a%‘fgi?e&ldgscnp i85 tdreof is omitted.

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

20



In this embodiment, the noise absorbers for 20 absorbing and removing
noises inputting to and outputting from the IC chip 2 are constituted of a
pair of chip-type ferrite beads 71a and 71b mounted on the wiring

sections 12a and 12b interconnecting the antenna pattern IA and IC chip

2, by using bonding material such as solders 73 and 73. 25 In this
embodiment in particular, the pair of ferrite beads 71a and 71b are
mounted in the area of the wiring sections 12a and 12b sealed with the
sealingriesit 7AdQgsibenwith i hielkechip 21 Theifeyite. beads £aapd:ons
71? are also_sealed with the sealing resin 7A. 30 Similar to the ferrite
bead? IRFEnd 1B A8ScALBAIMEthETirst ErtbGRMERS tHe faifitd BP9
andofdehaveu2ca epndugtivedayearnpatiialyneanstiutingdhesyiiig to and
seglione, 423404 134 and @ madnetic layer for absorbing and remaving,

usp t,.. the
noises (unnecessary ra on e ergy) inputting to and ou pu‘ttlng from

5 thét@dhipla imthislerabeditment ttheddriitesh: beads iFkatand AHedferrite

10

i5

20

25

30

structured i h a gize that the ferrite beads can be sealgd with the
segﬁng reséi%%u,éeA%(%rd?r?g tciIL t%e?cé1 %arsci3 gglé}g[hgeesrﬁggé??ﬁent, noises
inputting to and?sipugimgfrontiseliCaehig 2 ¢ad bbaemovedmenéxchedeses

adYﬁlka?.lic%f{%g 4 m?do@gﬁ%qﬁjcgggef@gﬁ r@h%Oﬁp QQE%U§ étﬂ? ggcfemoved

poss to exclude magnetic interference to electronic apparatuses

pldcedeedrife 18934E € 7= THecémbbdithents ot ¥isd pedsent imrentderal
haygheen described above, however, idsobyioys;thatthe ipventign 13 ;

is not limited only to these embodiments, but various modifications are

posSibfE bRTAE BasSR VFIELMTBARAeRS G iHe praskrt il BRfsHne IC card
Cc7.

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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For example, in the above-described embodiments, a so-called card-size
~non-contact IC card has been described 20 as an example of the IC card

of the present invention. The invention is not limited to the IC card of this

type, but is applicable to all ICmedia capable of reading/writing recording

information to an IC chip by using RFID technologies, such as

non-contact IC tags 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 constituent sheets and thermally pressing

and bonding the sheets. Instead, an IC card may be formed by

sanBN R g‘ﬁ‘?é R:h?t"(?&’éra’ﬂ'g}’ a pair of coating sheets via thermoplastic

30 adhesive sugls aseeRexysysiBvd e thventiondstlsenapplicabies r the

the IC car of thls 5}/ e. 21 Industt{jal Applicability és described abqve,

acEording to card’ OF th&® préseRtinvamisH G RsYg ded which
5 absorerd aﬂcpmmmé vt he Scalopacands remoyeaaiseicoRpPonentship,

gen%rthgd inthe, I chlg IE}ISOD%SSIbI to absorb and remove noises

inputting tgos%l%UtpUttlng from the TC'ChIp of the TC Card 86 that ¢ =° and
unpetessdrynmiiatoi iAo i cdrtivad Beseduced ahdtaduerseessary

effech AR ReriplRerg) apparatus can e ; %@p@@ésgeioa%% GRS d- PelGer
card formed by sandwiching a circuit board on which antenna wiring Is
forffed RARIERE EhRPpRURtEE oRathdeirewpbaarb®ith a plurality of

10 card constituent sheets, characterized in that: the circuit board is provided

with a noise absorber
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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. 2. The IC card

according to claim 1, characterized in that: said components covered by

the magnetic layer include a tuning capacitor, electrode patterns of the
c1%':['5ix'§q capacitor and electrode wiring connecting the electrode patterns,

and said exposed components include the antenna wiring and the IC
1.chipA8. ™e ICacaid dceoredinghiy claim dy tharacterizedhinr thatt theawise on

orber.i Vi in.a wiring t ircujt rd for

e eroameig (M anianna biri i (R hip. A TRATE crpnced o
thgccrehiti i cldnes Eharhbterized - #atl 23 the wbise abdorisemistal tuent

shekipdypeHerrite pead ragunted: gy the circuit board so as to partially
constjtute the wiring. 5. The IC card according to claim 3, characterized in

that the nBisEAbdordP 3L a meynSF IRy ErRmidd bn theREit@ft argsesr
coagtd paritally caxentre:wiring-areact.rkhe tQ carchaecording todaim; 5. ¢

bog¥gagg¥u§gggggggg and removing an input/cutput 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

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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the magnetic layer is disposed passing through the circuit board so as to
partially surround the wiring area. 7. The IC card according to claim 1,
characterized in that: the IC chip is sealed on the circuit board with a
sealing resin; and 23a 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

sealingTe8m Fyth& kA thé FC BhiphdPAR Yeccafs Frdmfadeffigrmounted

onmethed includingra step 8ff maunting andC ghipona crcutpoardite  the
.which antenna wiring is formed and a step of sandwiching the circuit

" Foard ‘mounting the IC chip with a plurality of card constituent sheets, the
IC card manufacturing method characterized by comprising: a step of

5 parti forf@'ng:%lra er_of magnetic material as a goise absorber on th ;
circu?t eoard, the n(C)%llse'—ig'kc):é)orr%Jélrl%bsj‘g)}r)bincgilaaﬁ“(lin rergrfoviﬁgaarnai%%ﬁ%afep%t =
thadise to and from the IC chip, said magnetic layer is formed to cover at

least.aue compongntand expase af least apother i%@@?ng%tr%etae on the
circuit board. 24 Abstract Noises from an'IC card generated during
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

23a



communications by the IC card are removed to exclude adverse 5 effect

on the operation of a peripheral apparatus. In an IC card (Cl) formed by
sandwiching a circuit board (10) formed with an antenna pattern (1A) and

an IC chip (2) mounted on the circuit board with a plurality of card
constituent sheets, ferrite beads (11a, lib) 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
anterimepaterp( LAYy apdd€chis (2jor5128 by mixing and kneading a

magnetic material with the sealing resin.

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

the IC chip 1s sealed on the circuit board with
sealing resin; and

the noise absorber 1is 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 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 stép of partially forming a layer of magnetic
material as a noise absorber on the circuit beard, the
noise absbrber absorbing 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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