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SAME 5 Technical Field The present invention relates

to an IC card provided wth an unnecessary radiation
count er measur e necessary for securing requested
functions, product qualities and the like, and its
manuf acturing nmet hod. 10 Background Art In the field

of electric hone appliances and conputer nobile
products, high functionalization is required in the
tendency of |ighter, thPRRERIPREEN nore conpact. The
tendency 15 of high functionalization exists also in
the card industry. For credit cards and cash cards
uSKEH CARDeAND IMANUEACGIHIRING MERHOD OF erHlE GiaMg dat a has
been enbossi ng and magnetic stripes. However, high
functionalization has recently been.paid attention,
suehnas cAul fisfainction settlenents for credits, 20

el ectronic noney and the like by 1C cards. In order to
deal with thee pengencynventhvnreypess taahadi@rardpaeviged
aréﬂtgl Qﬁ%n%%s.sls% .yhgggi%?ieoql I ?H!tr:%g afls%re I Cc%glsgrs:y for
The devel opnent of “enci phéri ng echno oglesnﬁor
prsecesinageqopstédfunchf onsppiroduabndulil ghispead tSieghblte,
25 %:o%essin t echnol ogi es anong ot hers are nade

Vi Sas| B {4em9 REEP8ALy reading/witing a |arge
amount of information fromin cards, a number of

types of various applications have been proposed to
p%@FFBV%F%dLh##i ze the information in cards, and a

| variety of ﬂ‘?@ig&f}.élﬂfgf"élﬁ.gcgg:{?ﬁor?gg}gglﬁsnéehseaﬁ’gg 5 113t0er

types change 1 n various Ways, e present circunstance
ofnobpi ederctdugptal, i higs HindtGomandsatson 18 gleqgneeedsit yrhe

of _satisfyi roduct qualities in various
oGP AR AE o aPdeds, 1 i) FADROTS GORPERTsedie ESPENFY

hioghh SREEUnBE 068551 Ak NG QL BBEGA JBUR the card industry.
For credit cards and cash cards used heretofore, amain stream
of recording data has been embossing and magnetic stripes.
However, high functionalization has recently been paid
attention, such as multi-function settlements for credits,
" electronic 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 technelogies among others are made vigorously.
Further, notonlyreading/writingalarge amount.of information
from/in cards, a number of types of various applications have
been proposed to positively utilize the information in cards,
_’and a var_iety of usage types are being born. As the usage
types change in various ways, the present circurﬁstance of

product qualitie_é of ICcards isa highnecessity of satisfying
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to date (for exanple, Japanese Patent Application

~ Publications Nos. HEl-6-336095 and HEl-9-27839 and
- Japanese Patent -5 Application Publication No. Y

2001-53487). As the usage types change in various
ways, in addition to high security and high-speed

"~ processing performance, qualities required for IC
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1S antrcipa

cards are increasing. Among others, the qualities
suitable for usage types of 10 portable communication

t ernAdvaltsauadgitdgis|ip vag icarsdeneiimpnmeot s 46i elgphohe sddibion
ur.gent. equi.red (o] tisfactary, [
urgeRt LY LEQHIG0-18 REROTR 381l Sl ALLARY, oo DEGASE d fade

usérs”increase
r a di e (Ser gkams] dabath s dBagm 4 AREs caré oh@ubfications
devel oped 5 rapidly, such as_confirmng_record

C d‘}ﬁsent EE%'e%_g?% 66@ % a¥‘&d baFEdrcey Bf> aﬁmldcl ‘E%R?i‘eo%? uS*hgt
a AHip3nlay 1 bHN st Db Afi 3 ReY.t 2Bbe-5$agmuni cation

termnal having a built-in IC card reader/witer. If
comuni cat i 8Astbe pergabEerphonbangmdie onaivwat VarE in
bet n C a r.eade iter d _the
R L L L S
operdfoiroanter quadidiésfremmmrednf @nidC camdsnt cat honsasing.

between the |1 C card and, reader/w.iter_during phone
séf'\??“@e,c’t(h\%s(:o nﬂEﬁ?FBhe%va%%_ta%]ree &f%k%aq% TP Thet
| ctke18NEoARYin DeaSYIH hesinathas ddicsady Mduatd<Pang
wave in the I1C card. There is a possibilify that 25

t Piog tabke phobgd| s wigaidily opitiatesst abenonesstonfactory,

| r %%%8‘.1'5 an ¢ ;ﬁ?\/%'gfr)ife cciﬁjlg%ego{}%aa? ltﬁe%eer éf %Q etfsngla&?%%gg S

i ncomng ca phohe service defect an
| ire@idlf .t he m xed nodul ati on wave i s picked up around

a transm ssjon frequenc e.g., 900 to 940 NHz)  of

ot an o PN BENEY A atn CuparorEs haveRListe feped

s&@mdhgf Fi@eh 3 c@ﬁ%'ikﬁ&n&ﬂ¥§cé&f&rﬁzcﬁft%n&%nf€é@§?F‘ OMcard
g i

the ri and | eft sides 2 of -ig. 3A.in sone cases.
WeaéRaenRs ofmn he chefbygigiad adtsglay 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 modulation wave operates as noises on a reception
wave of the portabléphone, resulting inanincoming call defect,
a phone service defect and the like.

If the mixed modulation wave is picked up around
a transmission fréquency {e.g., 900 to 940 MHz) of a portable
phone,- the resultant waveform bécomes as shown in Fig. 3A.

Smaller waveforms are generated on the right and left sides
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3A particularly have a high possibility of infl.uencing
a reception frequency (843 to 885 MHz) of the

portabl e phone, as-noises. In this case, the

conmmuni cation function essential 5 for a portable

phone cannot be retained and there is a concern that

a speech function of the portable phone and a

read/ wite function of the ICcard are limted to a
cghialn extent. The present invention has beennade in
-dtisFd8r ath 3R SBEe Fﬁ%e%bo@’évﬁé%?“ﬁHéﬁtbﬁdkﬂfénﬁld%ﬁ@ Fig.
hagn g0k ASISRR a2 y PRV di NR: g G 8dk tg.lciﬂ:rap cF2RARh BeRling a
suppressing radi o waves generate

cHARaRtdan] ﬁneqmmmueéafl@dm @BISeMliihbme‘S taad_oortable phone,

(e} n.an | C car. eader/witer
e R
m Beadh )pdmdbh.at;&ﬂmlerbatrhﬁ)ﬂ Ee et nbEUADUR Y &k RYcoddshn
eéﬁ4Udln adverse effects_on an 15 operation of

ceghpHationste hhg RR¥takticcPrimard apgad{yeite

. W&'ﬁlzhfc%fibﬁf bROL B0 A | §9E°§%§té’é EJ‘% c‘%‘f%?&hoé‘xéﬂnt
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order to solve the above i ssue, car

pr esent |nv@h@PBﬁS¢QﬁrmwﬁngﬂqmdﬁuMbehmmgdalncpoalderatlon
b C WL 1N rmed .and an. 1 C chip
oot the RO S AT MR hd RATER 33k bfotiifho
canstd tHEdﬂltca@hBEé $>,f sdp@)r@baliﬂgtxe:rdlb&ﬂaﬁeﬂs ddadrdteQ) during
circuit board is provided with a noise absorber for

aFSBFBRrAGA P S é%ﬁWEﬁa RBFE2R1¢ iR sSHGn2 5oPRuRHeRt ions
oubpWEER Neh fricopntd eaﬂdcacf]éﬁieﬁ%ﬂlge‘ia%gomr}ﬂ;ﬁ%&ﬂrg' 89 an

met hod of the present invention includes a'step 0
mBtnehity aupPpPCeeiy amdao ofavss mxb@by thednlahédin the IC

a n r ndmnch

SERERNE- L] S Lat TR SRR AR CIEREcd P an
36peaaﬂmmmtpetm@mersm@ipexaane s’ilcﬁi @ﬁbo@fcaﬂlé ROSHhAE, &and
nQi se orber, on the circuit board, the noise

a5§8r%%?u B ™StRAD" r enovi ng noi ses inputting to
and outputting fromthe IC

Disclosure of the Invention
In order to solve the above issue, an IC card of
the present invention formed by sandwiching a circuit board
on which antenna wiring is formed and an IC chip mounted on
the circuit board with a plurality of card constituent sheets,
is characterized in that the circuit board is provided with
a noise absorber for absorbing and removing noises inputting
to anel outputting from the IC chip.
| An IC card manufacturing method of the present
invention includes a step of mounting an IC chip on a circuit

board on which antenna wiring is formed, a step of sandwiching

- the circuit board mounting the IC chip with a plurality of

30

card constituent sheets, and a step of disposing a noise

‘absorber on the circuit board, the noise absorber absorbing
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chip. By_prbViding the circuit board wth the noise
absor ber for absorbing and renoving noises inputting

to and 5 outputting fromthe I C chip, inconmng noises

are reduced and generation of outgoing noises by

m xed nodul ati on waves synthesized in the IC chip are
reduced. It is possible to exclude adverse effect on
t he operation of peripheral 10 15 communi cati on
apparatuses and the |ike. The noise absorber is

PrEferEBPYIND RIEES ARUWF o amdLubRUERENE| Fram the IC

baa{;¢.i nterconnecting the antenna wiring and IC chip.

I ncom ng noises to the IC chip via the antenna wring
can be reduBedpandidingothyg abisest tlhodhd witlentlze noise
W I ap_be.reduced._ The noise absorber be
e8P BRERBERG e A BRe Fe S LIRS Ha go and
ardhitpantiall Sr@oBRé i Tuthng, tiRomdhgi AL sdgneticliuced and
| ayers fornmed on the circuit board partially covering

t WﬁrﬁFﬁ@naPéaPU6E°ﬁ?§eaoéﬁﬁskﬁéaﬂééeﬁaﬁﬁéPi%tl?n waves
”@y%&!h@'si_zéé\ﬁtlz% a%l%ealb' Bip epid r3RRLLAY tfl@fi'sgrpeesﬁb% to

the circuit oard. Brief Description o aw ngs

- Figgcludes alvgress sffsdtonat $hde apeswtdonared Cpeaipheral

C. L di o.a first enmbodi nent..Qf the present
i #&%ﬁ%ﬁ%%éggﬁé %g%fréfuﬁgsaaﬁga. ?H%gk%ﬁ: a circuit
board 10 comshoisk bbgotiber €peafdr&bly hbgatedAnandi Sihg

are spectrum analysis diagrans illustrating an o
ofEPEL T ABFC ARG RN 1PRGERPRRRC LI the andepng| wiring

Vig%w BOQWIRY RECGHIChYE e Oftof BRe RO REHCHIS tﬁ%aéllgtcenna

10. Fig. 5 is an exploded perspective view of the

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

The noise absorber may be a chip_wtype ferrite bead
mounted on the circuit board and partially constituting the
wiring, magnetic layers formed on the circuit beoard partially
covering the wiring area, or mixed and kneaded magnetic
materialswithasealingresinsealingthe ICchiponthecircuit

board.

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 board 10
constituting the IC card Cl. |

‘Figs. 3A and 3B are spectrﬁm analysis diagrams

" illustrating an operation of the present invention.

Fig. 4 is a plan view showing the structure of the
circuit board 10.

Fig. 5 is an exploded perspective view of the IC.
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~card d. Fig. 6 is a cross sectional 'side view of an
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IC card C2 according to a second enbodi nent of the

present invention. Fig. 7 is a plan view of a circuit
board 20 5 constituting the I1C card C2. 10 Fig. 8 is
a cross sectional side view of an IC card C3
according to a third enbodi nent of the present
invention. Fig. 9 is a plan view of a circuit board 30
constituting the 1C card-C3. Fig. 10 is a plan view
sHtih§ithe structure of the circuit board 30. Fig.

11 is a cro sect | | L f.. I
abcoring. (585 FEbE NBLogh 8L 8P 1 L Bt 2 cora
i iBeatcording-tg.a d2coisd ampbdimentewf dfheapee sentt inbeat ton.
40 15 constht uting the 1Ccard, 4. 20 Fig. 13.is a

pl an vi ew shoft ng e TtPHA u¥ES%f ofhé THIMit 20

4QGonfsitgtutdng St e CrOHreeebi onal side view of an IC
card C5 according to a fifth enbodi ment of the

present invEHEi dnis grgosa secsiangl s de whewifaan IC card

CidClELo oA A+ 30, + qgatégwdiﬁgnkh& s é@féjsefﬁ &gbgntil&.
i sa cross sectional side view of an 1C car
accordi ng tBiq. sPxtils enbpinmentewfofhe prieserdt board 30

invention,. Fig. 17 1S an view of a circuit board
6.(530%%%1’\%1'1?? u‘?fr%gl;“i Iﬁ:élrgcg%ard C6. Fig. 18 is a plan

vi ew show ngid heosts Had ey Oéw sA8wifihHe b+ B HBF the
Fig. 19 is a side view showi ng the structure of

sicAEEr&l Pejieti% materials 61A and 61B nounted on the
circuit Fig. 11 is a cross sectional side view of an IC card
C4 according to a fourth embodiment 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 board 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
éonsf.ituting the IC card C6.
Fig. 18 is a plan view showing the structure of the
circuit board 60.
| Fig. 19 is a side view showing the structure of
: sin‘i:ered magneticmaterials 614 and 61R mounted on the circuit
board 60. | | | '

Fig. 20 is a c_ros_é sectional side view of an IC card
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30 board 60. Fig. 20 is a cross sectional side view of .
an 1 C card 5.C7 according to a seventh enbodi nent of
the present invention. Fig.:21 is a plan view of-a
circuit board 70 <constituting the 1C card C7. 5 Best
Mode for Carrying Qut the Invention In the follow ng,

~enbodi nents of the present invention wll be
described with reference to the drawings. (First

Enbodiment) Figs. 1 and 2 il]ustrate the first .
erfboBFRRFALIRE £O S Yfd thr rafinemfetit Flog PrEpgRt £nvgnjion.
cross sectigngl shde. vie : r .4 h

first errbod??naeht ?haﬁg E éél%fzn ia‘éhéavpp angl %Jégv&b]% goard 70
ciganstti tigand e bif dadanC’he 1 C card . The IC card

G is structured in such a manner that the circuit
board 10 on which an antenna pattern |A and an 15 IC
ClBgaz2 Mode EBknegriwinyplicut itheaIfwéditimse 3

constituted of a plurality of card constituent sheets
thermal |y pfes$®§ EHd BeAded SIROERERAS PIFi Bhe 2Prepent

Clhitdink 1 BAA%E £h 1@l éeééfﬂ:dﬁidi Ween f'é‘fe%lé&'aeatgai}{ée Hrhfldhgs.
1 and 5 he

conductive patterns are forne 20 on t
f ridiiersan8mbadkmenir)f aces of an insulating resin film

made of pol yet hyl.ene .nap | ate (PEN), -pol.yet hyl ene
_t erepht hal a%‘leg? PI’:JT)anﬁlo?erh#la 3r(315§5) E@% { %St%/ief'g)?édﬁg?nt of
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exXiPhBeserthefGeROIGHICt FYVE. Jalt e BBods 3REtIocARE side view
constructed in such a manner that a netal foil of

cOpp®t Lot caFdMlnin®6r %S bATPAEIMEEE r 88PF§T1 i a plan
Paler Bedal 8 RLEACLRLIINGE BRDESy Hife GRNEHEL! ¥e.

pattern 1 fornmed on the front surface of the circuit
board 10 i sTkoist cand 6d bf S wtugkedaim ench a patrnernthat
and .an .el ectr attern 1

c kB PEERTRG b LEC B oul et B pOR et dipaepor Agznd an

The 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 10is 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 mnaphtalate (PEN), polyethylene
terephthalate (PET), polyimide (PI) or the like. For example,
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 patternl 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 pattefn 5 formed on the back surface of the circuit

board 10 is constituted of a bridge pattern 5A for

6




10

30 conductive pattern 5 fornmed on the back surface of

the circuit board 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 el ectrode pattern 5B constituting the

ot her el ectrode of the tuning capacitor 4. The inner
peri pheral side of the antenna pattern 5 1A and the

el ectrode pattern 1B are connected to one term nal of

t hentieg cemngcRingad cukerperérhpeal phee af thedatenngRattern
ant a__p LA n e t | dge n
MLVR a0 frfu{;] eﬁe&égl}q%r%? 0egd aquc{ gé‘agfer%{eﬂg‘% 833%% 5B

5A via an i er connec

patdrerti thAiagd-hee bbb osibegatdder af Shheaatantognegiaed tba 4.

the other teymnal of 10 . the_ IC chip 2 via an
i nterlayer Fﬁ?elrrb“cﬁ'ﬁwé’&rl@fifar hesi9e Chi phe Frtelggy Bgttern

W 11284 59R] &1 ¢85 pd A @Pd 183 Febahné St dd @bCd g tRkAl Bal
8A is bonded to the sealing layer to inprove the
stefeie FCothimeé  |amE hhp ocukarepen ivhangd pidr of Y@ patenna
al f .03 n ‘ e sy f
ST 13 BACREUATRUALES BREG8E Sl DG, S 1 06 an
santheirdhivag tihéekConnbdcp Ba.w thhea ndagengpatasirm AR and
bei.ng .i nvol ved. The_card base 3 is structured as sho
PSS TOBS BT LSRN O S TORPEREES AT OFRTAEETABAS OF

sheRt Sc3andpt 3pa and iatRallbyel OMt&IcHRketsheets 3b
and 3b respectively 20 sandw ching the circuit

~ substrate 10hed€ ¢ Fal § pepledsedh ampaldagesesihdA and
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i . ' L.et t
oft BepRE TR 8, Bk s SRS Lol s e
t ercepinphatd thacsidrergydl oliettan @ Cdenigd .hanate iantbretingl phete

glycol, .and_al |l oy of thi.s copol yner an ol ycar bonate

P2 g SR E SR o (P SO ROH BIGA CRORES. oot Face)
f ritRdok iRUgR rch e Kddidinh PR thakBedt s@ndiiWtalngt ¥nefic
positions of the in-plane of the circuit board to

| PV e  avitieursaliogsireaint YReging ghvohaedircuit
g‘r’:rd 10 Ned oSl Bab¥Ps {7 A&eREES L I nd bl Pig. 5
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 oﬁter core sheet 3b
are made of a thermoplastic resin such as copclymer (PETG)
0of 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 positiocns of the in—-plane
of the circuit board to improve a flexural-torsion strength
of the circuit board 10. |
Next, chip-type ferrite beads 1lla and 1llb are

disposed on the circuit board 10. These ferrite beads lla

~and 1llb correspond to "noise absorbers™ of the present
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- provi

30 disposed on the circuit board 10. These ferrite

.beads Ila and Il b correspond to "noi se absorbers" of

the present 7 invention for absorbing and renovi ng

noi ses inputting to and outputting fromthe IC chip

2. The ferrite beads 11la and |l b are nounted on w ring
sections 12a and 12b on the circuit board 10

i nterconnecting 5 the antenna pattern 1A and I C chip

2, by using_ solder 13. The ferrite beads 1la and 11b
havzéfealteé;ﬁm pheorhing aﬁalrzfer@qmymg rohsed tophhginkdo and

V“Jﬂﬂﬂ%t%?ﬁg PSSy 138, anrd J¢ ? and a magnetic |ayer for

absorbing and renoving noises “(unnecessary radi ation
ener gy) i npTb¢ iflegridedrehdsut puthirng o apemiohetkd ehiwpring

2. 10 .A plurality .of noises havipng different frequenc
i iong 1Hanalik RBOIRE B pubt eracni G of tasgar ARy ine

manmnﬂgwm §E%r@iui@@h1%r29rﬁ§ 081 h&seNiRr 131 The

this embodinent, the ferrite beads 1la and 11b are

sdiegei e hgadsh Ldanaadddinhasnd condvet ot Jevearapantially
f AL EN m%emflﬁg%ae@tQOﬁfs %é”arﬁgl %gb aaﬂ“;’c?r Sf?la netic

ef fect on the conmmuni cation operation of “periphera
ad@&eaﬁbsa@@ogb;np@nﬁ&@ﬁ@vphgmes;esThenéeessagybeaﬂstlon

t h h t t f te bead
SRR BB AR MmO Or BABY: WIS oMeFOF ke ur kI 2

Co. Ltd. | mtﬁlﬁrla@lE?r@If Goifest RhsigAdHRRBLt frequency
structured as 20 above, comuni cati on radi o waves

(Papd &R BPUE drintAEcEE ICBRP £ r cadenEyedmore 1861 ppyaves
03¢l Il Lo L LA PAL SMhe RAURL M ih &l PG dihent,

antenna pattern generate an induction “eléctronotive
f oheefewhiigte bsadappla eddatlldrans nglevctédgeifobr cahimaslﬁb

2tor r wite) information. Speech 2
R QS Vit S b A SIS
t BavE2H® eflfield® b tHRMBokASESca AINS§Fe SONEIALEUsOYipheral
driving the reader/witer and

apparatus (e.g., portable phones}. The ferrite beads
providing these characteristics may be ferrite beads
"BLM18BB470SN1" manufacturedbyMurataManufacturing 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 some cases.
Noises generated by driving the reader/writer and
noisesgeneratedby speechcommunications of theportablephone
are absorbed and removed by the chip-type ferrite beads .lla

and 1lb mounted on the wiring sections 12a and 12b. It is

.therefore possible to effe'ctively reduce noises ourtputting
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noi ses generatedby speech comuni cati ons of the

portabl e phone are absorbed and renoved by the

chi p-type ferrite beads 1la 30 and .11lb nounted on the

Wi ring sections 12a and 12b. It is therefore possible
to effectively reduce noises outputting 8 from and
inputting to the IC chip 2, to prevent externa

radi ati on of the noises and to exclude adverse effect

on_t he eration of gerlpheral conmuni cation -

ap%%\ ‘1’@0 lﬁpélttéﬁgl § t‘%‘]’:‘)e%‘f' rehARal yi§q Prevent external
di Ag{iPReNYE O 8Bs e # aRY @cﬁ)ee%liueg AL GRL L PRS- Ofonthe
portabl e phone in the band a comuni cation
frQﬁﬁﬁﬂﬁé@noPfgmﬂrAmhenﬂhjq?wm@onn@hlqnuappa;atuﬁ t he

reader/wri t?i 331%&'%5%%‘:‘:' £&d 1.0 tslggle.C Chl eg?%w?ﬁgﬁorms

| C card as ion Waver of s

olypepeetn ommn’nmﬂc@td:and.om appasiend ﬁﬂ’oﬁm Eh Bhe3Band of

sideband waves 10 appear at_a constant pitch (13,56
ME FOBRYEhE it Yh ﬁrﬁaﬁﬁgﬁxyof s1iPe MERJ2IOWY CoFlIREGations

Sidfe tabobéaddre/peate rab r 849, Mite s 1TRE €n 15 G CHRGEr Bf the

t hat these si deband waves gi ve adverse effect on
cHmBATFe A5 Bhxeparedulertion vaamfctm @hpnbrmre Abeor@tuhg-lt

e AT, AuBI LRy I2 0P s

sappres sad aecﬁcbmltamtebyts]m (tjhials 6t IaneZ c @mimﬂ]ﬁ]e (}ﬂfghOﬂrequency

charact tics of the portable phone can be
PABP 197 40V e TUSREWA IHE FPOUT FOI BBA A5hoHR Mids aFhere

| @sCér@br{&&dﬁﬁzﬂéﬂtl tREsdWildenahf &Q@eé 3{ 1PNBLvERLE effect
body, is possible to prevent the 20 conmuni cation

ofBr 5@@ oﬁEPIWiutIHL Gad onpCcoparat tn fafora giovitahladveese.
effect on t qgﬂyﬁ HO rati.on_of the portabl
A onag e%gact ? $§1r9ent 5 Sho B & Fb%r (;%B’

phone. Electr Icin erence £
appasatrmsiigtiacedraearhd e i d>fClthéaIr: bﬁr@VORd@éh be

Next desc |pt|%n wi ||l be nmade on a manufacturing

mEERBEET T t hETFecEAre ¥ R s ERbbdi reift s??lﬁ&lﬂﬂr%twn
agh@b@¥eeriftilslof e PARWALLB dHde ¢hn Be RIQE8$S2L§. For

execut ed
example, if a portable phone has an IC card reader/writer built
in the terminal main body, it is possible to prevent the
communication operationwith the ICcardCl fromgiving adverse
effect on the communication operation of the portable phone.
E.lectromagnetic interference to an electronic apparatus
placed near the IC card Cl can be avoided.
Next, description will be made on a 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
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
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to mount the ICchip 2 on the circuit board 10 on

whi ch the conductive patterns 1 and 5 including the
antenna pattern 1A are forned. This process of
nmounting the IC chip 2 executes 30 a process of
mounting the I1C chip 2 on the circuit board 10, a
process of sealing with the sealing resins 7A and 7B
and a process of bonding the reinforcing plates BA and
8B. Next, a process is executed to nount the ferrite
beadyrddegsand bondioww tthe ceindprcbonradar@ssBawangnsB.
Fig. 4. 1In 1S e Lpent, term.nal t he reiLe.
beads 5 Ilgég#}?j.alﬁgg%ggb%sn e}%c{gg%%aﬁcc’lggoluf aﬁ %151&&'%
( Begdsd) laf atdiel I bhnghs ecitans bdardntd IMewn in Fig. 4.

constituting the conductive pattern_1, _by usin
‘bondi ng mat g?i%lsl%we%'sw%rna(llﬁi I t\é)?.felﬁﬁgte beads

NMauRt aRP 31 bides, SHaddeo ahakte heada Jﬂi%.a«{‘Tfjoth'leaﬁfring
preferably positions near the IC chip 2. The | ands 14
arsecarner haxl 2ad 14P chassanptinaethsheandheticongatteve 1,

p 4 ; : i usly d, Wi Ji

Sy, fsind Hend i T0L i af Ot SUGSSLBRARENal] 99, e
| moaditatdyidg iank agethabfeut i iNekéadalpe anesS b srepecidrably
to lam.nate the circuit, board 10 nounted the ferritg
bERFS THPES dIfF T FB it RR&P ot ur dPPtipndss 1§jaxg pgtterned at
censt iskiHentisbemisn tihd UdARGaRd. phBrdit s1 endogh iR or
as shown in Fig. 5, a pair of inner core sheets 3a
af@nianapds by garmnedfwigyngrseorowhdeandb2hmre3puhy efor
c | am 2d o ihrcuit board 10 , and
t%gl‘a@%ggf :ggrleﬁ{%?g%%gﬁﬁygpigg%éﬁedﬂhdd bonded under 20

pr edet er m ndéskit,heprakeps dssexgeiontlts ilansinhde ftbenarcuit

card. el i ef holes_3c and 3c faor acco dating an 1 C
BBRE g0 RO T FRtETTF PRACP erehy 1P Shbbeo B Hhid Y
33£SBatAato N8 Rhit0Bhe O s 1 £6 eAl: Gakd, surfaces can

be suppressed. According to the enbodi nent, by

 providi ng alprtdiesenbabinsmtppant $heprt he Fig ¢ iX-eabeais of

20

2b

30

AP AUSLIS IR SR8 ogll o} Wl L0 Fleces
-3b and 3b are collated and laminated on the circuit board 10,
and the sheets are thermally presséd and bonded under
predetermined thermal pressing conditions to form a card.
Relief holes 3c and 3¢ 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
of mounting the ferrite beads 1la and 11b on the circuit board
10, the IC card C1 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




10

15

20

25

30

count er reasure of the present enbodi nent can be

manuf actured easily. (Second Enbodiment) 30 Figs. 6

and 7 show the second enbodi nent of the present
invention. Fig. 6 is a cross sectional side view of 10
an 1 C card C2 of the enbodinent, and Fig. 7 is a plan
view of a circuit board 20 constituting the IC card

C2. In Figs. 6 and 7, elenents corresponding to those
of the first enbodi nent are represented by_usin% _

i FEhtliCcarrieferen tdes pliboftfnentnd apWe Fig. détid lseglan view
deseL &H&ﬁb BS%?&fzd EORQE%LSQ m%%h‘ehié STROAL MR, by o
t he noi se absorbers for ‘absorbihg and renmoving noi se

I rfpartd ¥ hgleneatrsicout gstidridigief tothoddef the €hirpt BmRvéiment

constituted of air of, magnetjic |ayers 21 nd 21B

o e FIRF TIRNHECaRY FOUBT JaErE e  FSEARATER SyEbOS, and the
Coitldlitietli Bsé PRl RGGRBACHL ObmAr@dl the wiring
sections 12a and 12b. For exanple, the nagnetic

| ayers 21A &dd thiB emkodimandtur bt agoihe raiarbrave for

a rher Is td.ng [ : :
= B o BT S A sl Tl Yo By B ing £rom
Theemagnelbtiz 4 ayer c@idtisutfeat mEdaopat heoff maghesiicf hrwers

1 i de of e circuit board.20, and the magnetj.c
208 SR 1 v PR hackrate r ReEreran b e 5B
Cicomdkt thoafd t2Q. tuSoid JBAREtLE PANIEEBe VR iRG sections

Sendust (Fe-Al -Si system) , Permalloy (Fe-N systen),
aRBPpABE s {Fe- EPT Ap3aD ksys tths) magnet ¢ ayegs- AR and 21B

f [ - Lte ..et ' i f.e

0P p (el dSERL kadsBl favd apsgffiens AL R LSt ding

t metabdee-gedcrisbegnthetind wesinnyibked wiggnebift masdeetic
ssed fornegﬁ%tto a eet _sha

TRAHEETE: palPar Rt oA Hoih AoBPEg e Wi Gt e ece
| Bide! 8¥ &the EN2REIit Toake20R0NRE ithel ANGHESE LZLAFRE Z21B is
perform an operation

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~8i-Al1-B
system}, ferrite (Ni-Zn ferrite, Mn-Zn 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 burable
magnetic paste, magnetic compound or the like coated in a layer
shape.

The magnetic layers 213 and 21B perform an operation
of absorbing and removing noises inputting to and ocutputting
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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of absorbing and renovi ng noi ses inputting to and
outputting fromthe IC chip 2 of the ICcard C2. In
this enbodi ment, alnost all of the wiring area.
excepting the antenna pattern 1A is covered with the
magnetic | ayers 21A and 21B to i nprove 30 the noise
absorption efficiency. The area where the magnetic

| ayers 21A and 21B are fornmed is not limted thereto,
but it 11 is sufficient if the magnetic |ayers are

f ot e fad clienstif Ahet hegretde dhyehe awe ifegmedcat digsst in

TR o S KRG Rl erh PR e a i bnbeetng

corisd ramieadaasaabem 13 Sraf ter chlnle :EC ch| p2is
nmounted on the circuit bpoard ghetic éggers

21A nd 21B Pé‘a&P%SEEHl%ﬂ%%CF?Bﬂ?zgﬁ’&%a&ﬁte above,

swfageshel 1¢ hthig peui tndipakd 30 1 r&&@ﬁﬂ:%&ﬁ% leor Sthe
enbodi nent descri bed above, the circuit board 0

sa‘ﬁme@ﬁ@dlamrfa%ﬁm%ﬁww@fdeww%@mth@éﬁpntlﬁ?@tbwk

CaNStey ?:@ise%fmth% 19 .pakt 8ba Eéﬁngb co $m§i‘§§t§ al?ﬁ'e = Ofirst

pal r of outeéer core sheét's an ormng t

preedwdigend descmibed abdve Relhieefi rhml:l_e,sbcaa’r@ 2 Q)IHBdndﬂl ched
e inn ets, on the inner_ side t

t@%mg‘é{% {“reéésﬂhfﬁ(jﬁéiﬂ.%%%vetﬁgen’zm haRgs %ts"&uttﬁﬁt"f a

apaafosntinglrl ¢6LYehabts YarRNatdie C8ED s 8688 shRets and
after the sheets are | am nated can be reduced and a

c &Vd Per EPERHRS steeiiale PredEinGi fo f9rm ife ogagnet i c
llayers 21A ﬁé‘ﬁl@fl%o%% Lge bieoﬁ?e%ean %ﬁg%etrl %oggsék?eets

after the magnetic paste Is coate nmagnet
p&sit ehe SLrs:lehq etdedd @cd:dﬁtﬂncﬂiﬂ‘ﬂengh@rrmge&x,lcf l@yers 21A and

t oget h h t | i 7A and_7B
SEARTRG v 1 et 2t et LRAGRE PR (R Gre o AN Grpe

ZL@tes:ethe BRe8RdEa A THGRRIS ceAMBRURdduatleind N€ card
netic conmpound is coated, the nmagnetic conpound is

CG L gkness heaw dire madee tihen t hermal pressing to form
a Car_d I's pffftq{enﬁggnetlc layers 21A 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 78 and 7B sealing the IC chip
2. Ifthemagneticlayers2lAand21Bare tobemade of magnetic
compound, aftér the magnetic compound is coated, the magnetic
lcompound is cured at the same time when thermal pressing to
form a card is performed.
According to the IC card C2 of the embodiment,
.similar to the first embodiment, noises from the IC chip 2
generated during card communications canbe removed to exclude
adverse effect on the operation of péripheral apparatus. It
is élsopossible to e_xcludemagnetic interferenceto electronic
apparatuses placed near the IC card C2.

Accordingto the embodiment, as comparedtothe first
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25 According to the I1C card C2 of the enbodi nent,
simlar to the first enbodi nent, noises fromthe IC
chip 2 generated during card communi cati ons can be
renoved to exclude adverse effect on the operation of
peri pheral apparatus. It is also possible to exclude
magnetic interference to electronic 30 apparatuses

pl aced near the IC card C2. According to the

enbodi nent, as conpared to the first 12 enbodinent, a
proReEmENts A RIGGaS§ Frselfeninger thabtkabeegsapgessary.
The{&-efr 268 a Iﬁaﬂ@fﬁgtﬁ‘ig%o% Lo & QEdpﬁe& egggg JanGBiture
manufacture can be made efficient, & product

qusn by reale ®Ef istiait], | Fedprodoct empandiynginybe Stabhitgded,
qug%%geg% igigs. 8 to 10 show the third enbodi nent of

t he pregen Prventi on. Fig. 8 is a cross sectiona

si @mividewmbbdamehty card C3 of the enbodi nent, Fig. 9
is a plan view of a circuit board 30 constituting the

| C card C3, Fagd- Ritg.10mdhawthe i embediewendtikrgprarent
stiyehiien0f #NE @l FEul to.har geég'ohﬁl F%ﬂfe vidt 8519 1c
el enents corresponding to those of “the First

emgadi Gt the enmbodinsahi 6d ooy usi agelatentiegadf a circuit

referen S al.s, .and .t h det ai |.ed descri pt.ion

{ BEREErSE S DA eids ERES i fens Fhe gl 9g = plan
absewheirifey thd Stabeenbé Rg sl cReERYtNhbaadl $3€S In Figs.
inputting.to and outputting from the IC chip 2 are

c O Gt b e P S PoRdiRg et st e £33t e Sipnt
Cayenidd<lhe cekgnrt 006 PALLEI &5 1‘@fé@gxéc5§ gmbols, and the
constituting the tuning capacitor 4 an TR W T1hg
sdethbhed dosczimtibRbth&recf ars tamitttiednagnetic | ayers

21A and 21B.of .20 the_ above-descr,i bed secon
enbodi ment fah% hé:%ﬁﬁgneéfﬁo 598 s ThELARGRES 3f%sgrrgers for

StbH6tbi€fland rehevi Agnei¥eyenpls el hers armp&tfpgftting from
insul ating material such as synthetic resin filled

wihe I%d:fl’fl%gﬁétai %ortﬁj:\mlrtg_d 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
l2a and 12b. Similar to the magnetic layers 21A and 21B of
the above-described second embodiment, the magnetic layers
31A and 31B are structured as the radio wave absorbers made
-of insulating material such as synthetic resin filled with
soft magnetic powders.

Themagnetic layer 31Ais formed on the front surface
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 togetherbya plurality

of bridge sections 31C passing through the circuit board 30,

The magnetic layers 31A and 31B having the

~ above-described structure may be a magnetic sheet processed

or formed into a sheet shape, however, it is preferable to
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The magnetic |ayer 31A is fornmed on the front surface

" 25 side of the circuit board 30, and the magnetic
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| ayer 31B is fornmed on the back surface side of the
circuit board 30. The magnetic |ayers 31A and 31B are
coupl ed together by a plurality of bridge sections

31C passing through the circuit board 30. The nagnetic

| ayers 31A and 31B having the 30 above-descri bed
structure nmay be a nmagnetic sheet processed or forned -
i MY SUCRELE BASRREIGGRSFEr | MREDEEIG rEIEIoAsde oo thg 1ike
USRaHdaabhe, "pgRet i G past e, magnetic conpound or the
like coated in a |ayer shape. The magnetic | ayers 31A
and 31B per Toe mrgnebpeiayton 31afansbsldy e np @ngn operation
re j noji ses Jinputting to and outputting fro .

{ R FP s B e g B n P B SRt AT Eing
alfimest takl 10fcHiie 2Woffi BFe ar@a-Cept i Nth e saBhBBAdment,
pattern 1A is surrounded by the magnetic | ayers 31A

a

Fd"$PB &htl Hr FHE IS PERT FICHLE onpRe AR imEanBR Sk rn
ABR0LHLLOREAEEE bG\e mhlin SRIWNACLYL 199G 40P 3hE LT e L
t hr oug or or

constructed as above, 1 ol es 32 m ng

t Bechirdge3k@ctd omprdve &he foisedhsvrptdhnt RELTEiendyt.
board 30. | his.case,. it .i r ef ble ~to formt.he
Chrough hol B EA iR AT e Mg Tover
| apepagBhéland23idy carmbiy tRebdilibe seendunt i31€ are formed
patterns 1 and 5 excepting the antenna pattern 1A. 15

APEPUBR NPT 2P fothnt et ShifHRASAr Ehiks Boaferable
300 £dish BRORALLAG AUTES LA U AEr LhaRURI Mot ic

the front and back surfaces o ?ﬁe circult boar
TheyragrRa end 3} 8rean gperbendnsdtief ¢driduny: itvieepa isé hes 1 gind

tgeeggéégg§£q§k§s %%hngig%#ﬁgEﬁf the first enbodi ment

déscri ovVE, e°¢ 20 30 i s sandw ched

by a pl uraldfyerotheacdcEDnst i4 wenhtshest She carshiitWedd
of a pair of inner core sheets and a pair of outer

cdPe ifeBREneT BRYBE?R FOPRAY Y Rer raldisPessimy thefigiant

a3R@08ck surfaces of the circuit board 30. The magnetic layers
areformedfillingtheinsidesof thethroughholes32. 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 thé inner core sheets
on 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

magneticpaste is subjected to the curingprocess, for example,

- together with the sealing resins 7R and 7B sealing the IC chip
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Relief holes are forned in the inner core sheets on

‘the inner side to accommpdate the magnetic |ayers 31A

and 25 31B so that an anobunt of irregularity on the
card surfaces after the sheets are | am nated can be
reduced and a card thickness can be nmade thin. If ~
the magnetic |layers 31A and 31B are to be nade of
magneti c paste, after the magnetic paste is coated,
the 30 magnetic paste is subjected to the curing

process PESRIReARE @Y rsgeftid W B Are e aopdhet regnatic
TAaRbufB, SEAldEnd lasght&gg 'g&#éég&% fi'sfc&atheedlﬂ&?ékagnetic

| ayers 31A and 31B ar 0 magnet1c
corprgndd a$ tarradhetneiygmeisne tompoliet thecoal gdesksheg to

nr%g iaccaggnPound }_Os cured at the sanme tine when

t herral pre33|%gp?5 T a card is perfornmed. 5

Accordi ng tacédediy o dere3 @f daie enbed mRRt embodiment,
simlar to the first enbodi nent, noises inputting to

arftd ™G plet FRG Fioftt ABPIE R Aodarshénpehbied o and
exsliyde cady S theél t8chign {:{}Fbg &%&%%pufkd;géxgﬁiw&&&@ise

appar at us. I's also possible to exc magnet i c
i tfdefteranthet epetadtitaronf perifhappirapieses usl. ackd ineakso

t he | rd C3. Accordin 0 the enbodi nent, as ,
t Hoskini8! o hucAfagl Saflel o IR STRORIRN o B1ectronic
selpgertbgsed glha-dd kearstRet inesessasy. Therefore, a
manuf acture cost can be reduced, card nmanufacture can

be made ef ARG HRERR FeRRAITEREY a5 EHRR g6l to the First
Steabbligeth, a b2oEQLL %ﬁg%p%@@ﬁg or(tﬁgﬁfitﬂa i%(?@g;ﬁgsgégary.

Figs. 11 to 13 show't our t h” enbodi nent
pléseaforeweamenofacEige chiticandacreadscahota vhabnsfaleture

o Rl R a6 51 8RB e S0 LA PPt AT R

cabdrédpordichdliyg. 13 is a plan view showing the

St(%ﬁﬁ{»%ﬂ eErggoJif;ﬂ%ngcl)r cuit board

Figs. 11 to 13 show the fourth embodiment 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
omitted.

_ In this embodiment, the noise absorbers for
absorbingandremovingnoisesinputtingtx)andoutputtingfrom
the IC chip 2 are constituted of a pair of magnetic layers
412 and 41B covering the wiring sections 12a and 12b. Similar

tothemagneticlayers 21Aand 21B of the above~described second

embodiment, the magnetic layers 41A and 41B are structured
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40. In Figs. 11 to 13, elenents corresponding to those

of the first enbodi nent are represented by using

i dentical reference synbols, and the detail ed
description thereof is 25 omtted. In this

enbodi nent, the noi se absorbers for absorbing and
renovi ng noi ses inputting to and outputting from the
IC chip 2 are constituted of a pair of nagnetic |ayers

41A and 41B covering the wiring sections 12a and 12b.
Si ¥ Ithe Bk vEHe shegrdere Tadreps Tialatd ng IR g rigdesuch

- a@y%ﬁ%%&aeegeéfﬁ%le%{ffmhﬁsg%i gaélglﬁgﬁ%gi ers.

| ayers 41A and 41B are structure 0 wave
absor bers nﬁdeH@bnenscﬂayenglﬁakefdmmedauchheasontsurface

synthetic_resi,n filled wth soft netic ers.
L S A B 1, Bt T Pere cRe Ty o1B%
Siﬂﬁ:r@fd shere bau sukeard AQe @ﬂtihfehslf@glr’@bbgr&amer The
31Bis 5 fornmed on the back surface side of the

ciaaRet 150403 L AR AAEREE UPdperoaetheahy Bpbusabity

| Z%@b?ﬂd&@%‘éﬁ:@%n@yrlﬁhghgéﬂ %%roﬁéhbé%gﬁr aaeL Wi%q 40.
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passi ng through |rc it bo
magnetic | a?b%s whphesnd JUdychavi AYAt kedabolR- desdmngbethe

structur.e na neti c sheet YOC sse 10 or
P I I AU RS e O S S P
NMeghRiimed RS LshoBgERiHE, 5@5@@Padfafaﬁhychi:ml@ﬁa@@&ic
in a Iayer shape. The nagnetic |ayers 41A and 41B

p&ef Pm%’g‘@&érca‘t:?@?urﬁ* OnB6r bikR) candied dmpdi iy avoshare -
I nput ting t@h@mg afiet H%H(QQS m%ﬂgtd}%eg&ﬂwago £rid€on

| C card C4. odi nent Wi ring se tlons
1@5 @bmbrl:@bug ﬂn@m@wwenglrrcgst%elmmnw tpaetrtcboutpwttlng

SEAHRH SR AP HoeoRecks GRESSHE: | o Ay GvBRbRE Rent,

nahaewnabﬁprs@bwangfﬂzac baACY2b LarBRUbEALL & ity thBeah€enna
card C4 constructed as above, 20 through holes 42 for

f BREERED tReABA LEJE ifed Grenzuzaungies by thednagnetic layers

31A and 31B and bridge sections 31C to improve the noise

absorption ' efficiency.

Inmanufacturing the ICcardC4 constructedas above,
through holes 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 41B 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
40, the magnetic layers 41A and 41B are disposed on the front
and back surfaces of the circuit board 40. Themagnetic layers
are formedfillingthe insidesof thethroughholes42. Similar
to the first embodiment described above, the cii‘cuit board

40 is sandwiched by a plurality of card constituent sheets
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through the circuit board 40. In this case, the

through holes 42 are formed in such a nmanner that the
magnetic | ayers 41A and 41B can surround the w ring
sections 12a and 12b. It is preferable that the
magnetic | ayers 41A and 41B are disposed 25 near the
I'C chip 2. After the IC chip 2 is nounted on the
circuit. board 40, the magnetic |ayers 41A and 41B are
di sposed on the front and back surfaces of the

ci YA hsae 48, Pa’llﬁeofra@ﬁl@ﬁ eoyengbests apd § ppisPt outer

307 Phe 11 PO 0 e e Sy g pth fbara.

circuit boaredlidf Hcslesandai ﬁdmemleda;inathé urelds yoat sheelts
caonstituent sheet 6 const of a pair_of inner
R bR S S8 o 2SR e Fadhel Tt L%ete A and
perfEori BBat Nal FbuRtessi Ne-ddn1leimyacs ik Bl shirraces
holes are fornmed in the inner core sheets on the

i fidersithe sheaks onrp dueinatedwgnebec rrdyeed and aneprd
5t%£@k§QsEh@£nQH% nt. 95 irregularity on the card
e E

surfaces after eets are | am nated can be reduced
and a card Iftth@kmegseEEWIHayemadélmiand 418 4 to be made

et C ers 41A are t be made , of
i gerEe b Hesthr F TR gREPFELpRIT S docBarkads the
t hagné@iopgpetiie smgte@tlea t%tmiee@ﬁleﬁugt;ﬁ:die%scmmxample,
process, for exanple, together with t sealing resins

mogﬁah% wiEH thryseatinerenips 7A and TBrRealdggethe IC chip

| gyer |

copoin e B D e Cra e A enBoiS e PRIURHLE of magnetic

na@mpbund,a@npowm&nﬁgnaumwcemp¢dmdsaMBatedeuMamngnetlc
ermal_pr.essin 5 forma car

f Qr ned.
nSEPRIng 5 SRt & chR o e s ehuama Brcssing to

sitkhas ¢Qrd N8 fPekgbraghodi ment, noi ses inputtlng to
and outputting fromthe IC chip 2 can be renpved to

excl ude adAscsedipps éet tha fRecaperati of bie perbhphicrent,
agﬁﬁiféd:‘stolizhé Sfjﬂlssco embodiment, noises inputting 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 C4.

According to the embodiment, as comparedtothe first
embodiment, aproéess of sobldering or the like isnotnecessary.
Therefore, amanufacture cost can be reduced, cardmanufacture

"cﬁan 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

of an IC card C5 of the embodiment, and Fig. 15 is a plan view

of a circuit beard 50 constituting the IC card C5. In Figs.
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20 possible to exclude magnetic interference to
el ectronic apparatuses placed near the IC card 4.

According to the enbodi nent, as conpared to the first

enbodi nent,- a process of soldering or the Iike is not
necessary. Therefore, a manufacture cost can be
reduced, card manufacture 25 can be made efficient,

t he product. quality can be stabilized,

correspondingly. (Fifth Enbodinent) Figs. 14 and 15
sHdw atte ¥3.f tod cawpsdi womresporfing presemse menthonfirst
Fi LS, a 0 ] l..si V] e . a
cpotineRe PaEbCTERREELhPO KR BR Hb ThapdE L0 Sheliucpoe
ofsyanbeils¢ uaid bidey diei@ idedstiesatipigidrhahkeCeodr ds CGomitied.
Figs. 17 14_and 15, el enents corresponding to those of

the first Ehrbdltfent™RENEresehft eBObjeuSRFPTPers for

| deliredhg %ﬁﬁ@eﬁlﬁ%@ngm@ssbngﬁ%@ih? ¢ odglpbh®Stting from
description thereof is omtted. In this enbodi ment,
t f&@endt sehimbZor b rapristd tusedbe b reisiadgnante s Empwildgand 518

oon . i _ 4 out : oot i
arsadanlr B A8 201 B Bk RO A0 e IR hCH R e
t BErbi€tuhep & thee raddbi rgveeshansrdelA ande5&B ansulating

structured as the radi o wave gbsarbers made of )
RGN ELF hGP aed: PER CACEIE SEoanEhet9S Hiadi AOFF Tagpetic

wahdgggt magnetic 10 powders. In this enbodi nent,
al though the sealing resins 51A and 51B are .
struct ur ed Estiheenbpdenensonbeheugh hlke sealing resdgsbla

5%§d°§1}% %%ebé%kué%{@&eaéit‘i‘.l% Ak Lde, Gl R RY PR, RS ;g
of "ustal (non-magnetic) sealing material, if
neee$sa’iB obSthhebselal suxfacesisnde 54A tard chiB pey flos made

an _operation of absorbin nd renoving npises
REBErRG (BraRBSBRERGLt Pl 1Y JRERRearC Ch oot ke
| C card CS5.7HeNsddl shfPBOTHhEBAR and HEp pE2ELPEERI §5dAtion
for sealing the-1Cchip 2 is made of materia
of absorbing and removing ncises inputting to and outputting
from the IC chip 2 of the IC card C5. In this embodiment,
the sealingmaterial forsealingtheICchip2ismade ofmaterial
having a radio wave absorption property to obtain a noise
absorbing and removing effect. Therefore, noises inputting
to and cutputting from the IC chip 2 can be removed to exclude
adverse effect on the operation of peripheral apparatus. It
isalsopossibletoexcludemagneticinterference toelectronic
Iapparatuses placed near the IC card C5.
| Inmanufacturing the_ ICcardC5constructedas abrove,
chip sealing material is replaced with the seéling resins 51A
and 51B having the above-described radioc wave absorption
property, and conventional IC card manufacture processes can
be uséd without change.
(Sixth Embodiment) _
o  Figs. 16 to 19 show the sixth embodiment of the
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~and Fig.. 19 is a'side viewo

having a radi o wave absorption property to obtain a

noi se 20 absorbing and renoving effect. Therefore,

noi ses inputting to and outputting fromthe I1C chip 2
can be renoved to exclude adverse effect on the
operation of peripheral apparatus. It is also

possi bl e to exclude magnetic interference to

el ectronic apparatuses placed near the I1C card C5. 25

I nmanuf acturing the 1C card C5 constructed as above,
cHIYPSSEH FRYSRBI @R i aFiPs teplacesrapehsedcl aadl page view
r&st % A2 AT HLE hayl &%5&3{1&&9"@‘1?6395 'Pﬁe% g@glaov:.ew
wave absorption property, conventi onal ar
merfufeactiucel priovess @9 canstbeutised thiet BIOtashadgeFig0 18

B P R EBIATIS, BRE T RUE B ohee Brgouab hoang 60,

CraasBrsgctioonala side wieevor @findBré& @t ftdMls 61a
enbodi nment, Fig. 17 is &éflan view of a circuit board

6GChALET t i A§9% hd 6 £0 deft-debpmerty corgespenging &g those
Vi RO NG B oali et UL & qfefp%%eﬁltéﬁ 35%&1.%9.% di 80nt Poa1
sintere gne '

maedeirahse savibalnd 618, the détgsleiiade@cnjaqtaeﬂnenhareof is
cg&{%§ggnd|ng to those of the first enbodi nent are
represenfed by using identical reference synbols, and
the detail eth desdsi pinytliteaneofthe neikbt bsolBekB for
this epbodi nent, the noise absorbers for absorbing
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theel f& Chiip 2 aq'_reeceﬁg’éiﬁﬁ (jfgfoé p%l&abf nerBheheshetic

magnetic imterials 61A 61B surrounding the wTIng
s@é!:ﬁéh@la.@él%amdi 61@tﬁur|mendmngeme| wir it sentemm12a and

DB A A S B sty U R TIRIME sp -.

61A and 61Bmi Stm§p@ﬁﬁchmeﬂthan agfaaﬂzquulta&e Whiel Rir of

S%&L{:ggéc’d %‘dza%n%qg_clrigtgff;lesd 6VZ\LIIAt gn&hglgelasl Idrl%posed in the
area of the wiring sections 12a and 12b sealed with the sealing
resin 7A together with the IC chip 2. The sintered magnetic
materials €1A and 61B are also sealed with the sealing resin
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
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 outputting
from the IC chip.

| According to the IC card C6 of the embodiment,
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resin 7A together with the IC chip 2. The sintered
magnetic materials 61A and 61B are also sealed with
the sealing resin 20 7A. The sintered nagnetic
materials 61A and 61B are .forned by baking and
solidifying sintered powders m xed and kneaded wth
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
abfiiid@rvite thar Sught heeedigentni gwise? angutBing ofereznd
t : j |t [ 0sli t4,00s
ryu%g%bl}tggg ﬁ]o&%%lec g?@g%o{?gn ?% J_fe?n%%g ROk 41 L a‘%\gearse

t her round € W ring sections
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of absorbing noises inputting to and outputtin 30 .
f RSmeReS é%crﬁ’i?iuﬂ&&%&?ﬁljl?olf’l’%érg%:“%% Y & %’reﬁﬁomc
erhpaicaRObes 191 SbeH dbrt @nbheclissd @nbodi nent, noi ses
inputting to and outputting fromthe I1C chip 2 can be
renoved to ekRfudbeathidianed npgbetiomathsioperdi andflB

P %rtirﬂla.%ﬁ?!ed %%p?ﬁ@§18§ se Iatosio?Ie)% 8% P Qé%i QA fi {:19 t%)écéé@ﬁng

magnetic interference to € ronic appar at uses
plraced MBaroddithelrCwithdti@.ICSichde £hetlsi riregédity of the

magnetic materials 61A and 61B structured as the
noEEe L Gt BOSERTHP bl STHeb Lhdambe parenopted
t agat hae MEtdhdihe reCishipiey 48 dd agichih¥qof the

sintered magnetic materials 61A and 61B can be
cIRBERBER oBMeRd)t he strength reliability can be

retained. (%\‘Iiggﬁ a@@?g'%%hg'&%m}%ﬂ &&go%.]meil%oﬁf gt‘he

the seventh I ment of present i nvention.
20resent civssisent. i onat. F0désvaenrrowd satiGnedrsidy wifew

NN NERY L) R AR
20ranctidbuiel 8B 90CUHASRARANRILAO TTheseq 7.t hen Figs.
f_IZE)Stand 21, elements corresponding to those of the first
embodiment are represented by using identical reference
symbols, and the detailed description thereof is omitted.

In this embodiment, the noise absorbers for
absorbing and removing noises inputting te and cutputting 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 1Z2b
interconnecting the antenna pattern 1A and IC chip 2, by using
bonding material such as solders 73 and 73.

In this embodiment inparticular, thepairof ferrite
beads 71a and 71b are mounted in the area of the wiring sections -
12a and 12b sealed with the sealing resin 7A together with
the IC chip 2. The ferrite beads 71la and 71b are also sealed
with the sealing resin 7A.

Similar to the ferrite beads 11a and 11b described

in the first embodiment, the ferrite beads 7la and 71b have -
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- enbodi nent are represented by using identica

10

15

20

.25

30

reference synbols, and the detail ed description

thereof is omtted. In this enbodinent, the noise
absorbers for - 20 absorbi ng and renovi ng noi ses
inputting to and outputting from the I1C chip 2 are
constituted of a pair of chip-type ferrite beads 7la
and 71b nmounted on the wiring sections 12a and 12b

i nterconnecting the antenna pattern | A and I.C chip 2,
by eendieetienth ey m‘eﬁrala'uy sm*tiasfcs’mgdié‘r%wmrm degBions

2 i d t rt| pair

r e ehd ot DA Fpngd DIRILE S kb 88 I el gpgrins
ofndilke sw (umc&eehrpn&adlaalaﬁd ehiébgajealle@um:ﬁhgt h;e: and
sealing resin 7A_together with the I1C chip

f SYPLE T IS P iR D 2 ar & BFRY %I&%?%’dne%ft"rbet Ferrite

S @)aldR Y L350 7 Zfs\arél aﬂﬂ@tutr@dtﬁesda{ bistigchenadstid seppd e
lib described in the first enbodiment, the ferrite

bégasis7canapel sl ddawd th0the coprfling \r@ﬂlaly'éﬁ partially
constituti ﬁcé&fdolw%%éghéfetcla%ﬁzm &g&gngbégﬂneq{p r?o:l_ses

magneti c | ayer Sor enovi ng  nol
(lilmpaa:essgrt;o aﬁdlomttpmntengrﬂg:p)m Eneuct chbp 120camd>be removed
outputtlng mthe 1C chip 2. In this enbodinent, the
f &Fr PFELE Bea L3 %@ﬁf%ﬁ’%r@%t"ﬁ’ﬁéﬁﬁ%@’a Ph BebPheral

S'af—a?a&ﬁ@ﬁst he ferrist e;1bga4%can1Be soaladiwkh & etic
sealing resin 7A. According to the IC card C6 of t

edbSErienenca b sdsctropie abpgravuserpbaegplineanghe rIé?rﬁard
tg IC chip 2 can be renoved to exclude adverse

féct on the operation of peripheral 10 apparatus. It
i s al so posridkabbdimxcidldE ygpeésent invent esehaeetiteen

el ectroni ¢ apparatuses placed near the I C card C7. The
ef58ar Het §kg?vet'h80}5?‘é%%ml§ HFeRPY b hH e th EBR favention

d@%“r{d%edlﬁm& SOVEVEE, tieseS QAMRNERAL Ylte various
I nventi on
modifications are possible on the basis of technical ideas

of the present invention.

For example, 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 ty;)e, but is
applicable toall ICmediacapable of reading/writingrecording
information to an IC chip by using RFID technologies, such
as non-contact IC tags and ID tags attached to each of products.

The IC card described in the lembodiments 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
circuit board by a pair of coating sheets via thermoplastic

adhesive suchas epoxy system. The inventionisalsocapplicable

to the IC card of this type.
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15 is not limted only to these enbodi nents, but
~various nodifications are possible on the basis of
techni cal ideas of the present invention. For

exanpl e, in the above-described enbodi nents, a
so-cal | ed card-size non-contact |1 C card has been

descri bed 20 as an exanple of the IC card of the
present invention. The invention is not limted to the
IC card of this type, but is applicable to al

| Credi a capabl e of reading/witing recording

I nf R QR h@ #0146 £dp by using RFID technol ogi es,
such as non-. gntact ICtags and I D tags attached to
each of prodscdescribelhabdyd,caccbribisey tbathel IC iched of the
enbodi nents is.forned g% sandw ching the circuit )
b T Wt VE P PaS Py e S o8t §© 205REPRE B aRE PEA¥LTEd ¥hych
t heseadd ¥n@rReRivednai ek bendbAtnth@ensbaetd id BAL eRUcnip,
an | C card may be fornmed by sandwching the circuit
bo'dr dShpoasHria tef akaark mgds herese yicd selel nbpt aigtd ¢o3@nd
adhes] : S invent i [ I
B T S A R i
Appldieabiohi fsomAshdeBe celvddcabbeeredionat dndgadwerdeceffact
card_of .t he resent .invention, since the noise
aﬁ?bPﬁgFgﬁgf%iuﬁQRﬁﬁﬁﬁﬂﬂﬂcéﬂ g% AT SHY renove noi se
conmponents generated in the IC chip, it is possible to
absorb and renove noi ses inputting to and outputting
fromthe I1C chip of the IC card, so that unnecessary
radiation fromthe 1C card can be reduced and adverse
effect on peripheral apparatus can be suppressed. 10
22 Clains 1. An IC card forned by sandw ching a

circuit board on which antenna wiring is fornmed and

an 1 C chip nounted on the circuit
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5 board with a plurality of .card constituent sheets,

characterized in that: the circuit board is provided
with a noi se absorber for absorbing and renpving a

noi se inputting to and outputting fromthe IC chip.

10 15 20 2. The IC card according to claim1,
characterized in that: the noise absorber is provided
inawring area on the circuit board for

I nterconnecting the antenna wiring and the IC chip.

3. The IC card according t©'®im§ m 2, characterized in
that: the noise absorber is a chip-type ferrite bead
nmounted on the circuit board so as to partially

cdnst Ap JiCecat € ammedrigy s4ndwhehig earcidr@acicobdang onowhich
claim?2, characterized.,in that: .the noise_absqrber is,
a THEGRERIE et S FoFEd it ?‘hgcc‘?f}%ﬁﬂ“?“%%‘? 8“5%1%‘5“6 gLt
paydaivdl | wieRves theirMIMIR] BF€aAcard® ZzonBid thien€ar gheets,
according to claim4, characterized in that: the
n&EgReerEerget 13 ©iddposed passing through the circuit

board s0 as4 AIELE Bl §US BHAL ddiew LR Lt A LB GHbex

6. The I C card according to claim aracterized I n
t Hatr:absdrbing @il peievigept edien inpetcingic atxbantpwk ting
afr%r%al:%ngI%e in; and 23 the noi se absorber is forned
by ~“nt xi % and~Kifeadi ng a nmagnetic material with the
sealing resin. 7. The IC card according to claiml1,
characterized in that; the IC chip is sealed on the
C?PCLﬁne BEaFERidagording to claim 1, characterized in that:
the noise absorber is provided in a wiring area on
the circuit beoard for interconnecting the antenna wiring and

the IC chip.

3. The IC card according to claim 2, characterized in that:
the noise absorber is a chip-type ferrite bead
mounted on the circuit board so as to partially constitute

the wiring.

4. The IC card according to claim 2, characterized in that:
the noise absorber is a magnetic layer formed on

the circuit board so as to partially cover the wiring area.

5. The IC card according to claim 4, characterized in that:
the magnetic layer is disposed passing through the

circuit board so as to partially surround the wiring area.

6. The IC card according to claim 1, characterized in that:
the IC chip is sealed on the circult board with a

sealing resin; and
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sealing'résin; and the noise absorber i s sealed with
the sealing resin together with the IC chip. 10 8. An

. 1 C card manufacturing nmethod including a step of

10

15

mounting an IC chip on a circuit board on which
antenna wiring is formed and a step of sandw ching

the circuit board nmounting the I1C chip with a
plurality of card constituent sheets, the IC card
manuf act uri ng nmethod characteri.zed by conpris 15 a
step of di sﬁgginﬁgss %’Rﬁ%@eabvs%ﬁeéme%}énm@agrw? kneading

boan@gnhe NPl 86 A0S QFl %r tﬁQSQEQi{‘rQ? em’V' ng a
nol se” Inputting to and outputting ron1t ie 1 C chip.
24
7. 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 1s sealed with the sealing resin

together with the IC chip.

8. AnICcardmanufacturingmethodincludingastepofmounting
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 constituent sheets, the IC card
manufacturing method characterized by comprising:

a step of disposing a noise absorber on the circuit
board, the noise absorber absorbing and removing a noise

inputting to and outputting from the IC chip.
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