0 4 MAR 2005 1 DESCRI PTI ON H GH FREQUENCY CURRENT SUPPRESSOR CAPABLE OF
BEI NG. READI LY ATTACHED TO CABLE OR THE LI KE AND 5 EARPHONE SYSTEM USI NG
THE SAME TECHNI CAL FI ELD: The present invention relates to a hi gﬁ-4f ng‘sy
current suppressor for. suppressing high-frequency conducti on nofrse

10 signal transm ssion cable used for various electronic information

equi prent, such as a termnal equiprent for nobile communication, an
audi o-vi sual equi pnent, or the like, and also to an earphone system using
the hi gh- frequency current ‘suppressor. 15 BACKGROUND ART: Conventionally,

-various signal transmission cables ﬁiﬁ rdﬁﬁfg for transmtting signals
bet ween devi ces or between conponen S THIN el ectronic i nformation
20

equi prent. On the other hand, in various audio-visual equipnent for
enj oyi ng ﬁUSIC or novies, an earphone systemincluding a signal

transni ssi on EHKIH- EREQ@EW”G ﬁhﬁgnf%ghmﬁgggﬁar honeh%r}t-mmt

headphone isuﬁ |I|zed to enabl e a user

Wor ryi ng abo REARIISYuAT'T A Vi cQumbinin the
above- iwﬂﬁﬁ hone or heagggignge Cgﬁ?@?f @RS i‘ﬂ]
m crophon h SYSTE&&@SEH&}&‘HB})S in a ter mi nal

or the

equi pnent for nobil e- communi cation, such as a. portabl e tel ephone,
i ke. This makes hands-free conmuni cati on 04 MAR 2005 2

.TECHNICAL FIELD:

The present invention relates to a high-frequency current

-suppressor for suppressing high-frequency conduction noise in a

10 signal transmission cable used for various electronic information
| equipment, such as a fterminal eqtupment for mobile communication,
an’ audio-visugl eqtupment or the like, and also to an earphone

system using the high-frequency current suppressor.

15 BACKGROUND ART:

Conventmnally, various signal transmlssmn cables are
used for transmitting signals between devices or bheiween
components n various electronic mformatmn equipment.

| On the other hand, in various audio-visual eqmpment for
.20 enjoying music or movies, an earphone system including a signal -
transmlssmn cable having a connection plug at 1ts end, earphone or -
headphone is utilized to enable a user to enjoy music or movies
without worrying about surrounding sound.
| Further, an earphone system combmmg the above-
25 desonbed earphone or headphone for enjoying music efc. and «
microphone has heen used in recent years, for example, in a -
terminal equipment for mobile commumcauon, such as a portable

telephone, or the like, This makes hands-free communication




avai | abl e, nanely nmakes it unnecessary for a user to hold the term nal
equi pnent for nobile communication directly in his hand. The earphone

systemincl uding those earphones or headphones general |y conpri §els MyR 29, 5
“connection plug connected to an 5 output termnal of a term nal equl pnE Q
an ear phone or a headphone and/or a mcrophone, and a signal cable for
connecting the connection plug with the garphone, or the |ike. A cable

length of the signal cable ranges fromseveral tens centineters to a
In addition, the cable 10 | ength

hundr ed t entl pLer s,
undred anda sguglhab, ER ¢ YoPLABeR Tt WARPeREAATYDANY asuder! b6 lrokd [the

corresponds to or
m ant enna, at{ached to a term nal

 cat Lo . f
cqul prent 1or hobi | 6 LRI EAtt Oheb g piaB e el i roeilopimags hamd. he

equi pnent - for

li ke is easily condifhed alge [ ahi f;.1he earphone 15 system due
CAPAS BRI g HR coampBonds or

to el ectromagnetic coupling- As a resu

ducted theadpbaresfgémerald L ble. Thi ti
conducted t adesfgé $redmp ety h%néémegeﬁﬁs%%&nﬂeﬁﬁg?%ﬁﬁ#ms

[ ncreasgs | ocal i zed SAR (absorbed electric power
val ue. Thu®utedct basmimat i of vavdsrprinddc eddipeaeat | €4 % bﬁo%eeq(#l#prrent
for nobile;comuni cation or the |ike cause a problemin PR Pt fuence
of the el ek PREign 8 microplone, monl a bEnoaksabbs if@ie'scon\é?efdti)ﬁ'g
researchestﬂ@v&[?ggg .madeli n r,egﬁ%years as regards such an influente of
the el ectromagneti H9p-Rlyg wit earphosey on the dikey e A babld Dength
i nfluence ypuigleb selHyus, probl nmore and nore fromnow on in
accordance wt hefgrg Eer &[pﬂo%ulr %@H%fsew%apné cemtimietars oo a
equi prrent . hiun dxwaddli 4h AN y. hi.gh-frequency naise (current) is
camei oS O 4 NAR Zng seVRRFRARN ol e lesd! . B aifion, "the cale

10 Jength corresponds to order of wavelength in microwave band used

for mobile -communication.

However, an output from antenna attached to a terminal
equipment for mobile communication, such as a portable telephone,
or the like is easily conducted to the signal cable of the earphone

18  system due to electromagnetic coupling. As a result,
electromagnetic wave is conducted to a head of the user through the
signal cable. This sometimes increases localized SAR (absorbed
electric power ﬁer specific weight) value.

| Thus, electromagnetic waves produced from a terminal

20 equipment for mobile communication or the like cause a problem in
which an influence of the electromagnetic waves to a human hody
becomes serious.

Various researches have been made in recent years as
regards such an influence of the electromagnetic waves to a human

26 - body. It is sure that the influence would become serious problem
more and more from now on in accordance with further
popularization of the mobile communication equipment. In

addition, unnecessary high-frequency noise (current) is sometimes



3 conducted to a signal cable used for transmtting signals between

devi ces or between conponents in various electronic information e W%?ﬂﬁ??mm
An erroneous operation of electronic information equipnment is thereby '
caused to occur. 5 It is therefore an object of the. present invention to
provi de a high-frequency current suppressor which is capable of being
readily attached to a signal cable used fbr transmitting signals between
devi ces or between conponents in various electronic information equi pnment

and whi ch c&gndn teat Beas I I.G 4 pformation, equi ppent  fr-om
erroneous oper at %ﬁg 1;lg)yaesrl uagi ﬁ%%%%g@glsﬁoarr f/r%’flﬁﬁllﬁlg’cﬁj§h§93&rheémeen

conduct ed tdetives 8rdpatweal! Eoniﬁoﬂesn%ngﬁhsﬁfﬁ)g{]sg%:lgg ”}\%hfr i‘géﬁapabl o

i nvention to provide a high-fredquency curreh

of being reiipmens. at thehedrénecsiiseapRRabion aof! 9@&838& g&&f‘)\r}' g%%@o:ni ke,

and whi ch can prevent el ectromagnetic wave from i ncreasin n a

human head S1ipangBitdg therebss sangeliigheéseguency current generated in the
si gnal gabl e due toIgnduct ion of the electromagnetic wave produced froma

term nal equi prent, “antf tthexaforpan 'chjechl b the ppoeseliet ah v HbANo
current suppressor. DI SCLOSURE OF THE

syst em usi hi gh- _{requenc
| NVENTI ON: é’é’?)gﬁi %gﬁf%ﬂéﬁggé‘ﬁ SRIEeRt yERprRssory avhichn isasap aBle of

suppr essor Teonerenbily BN 4 SteBal rblo hed i traatsaitting a
(2:88I5e. As digaldebet¥edl Peticéd oF PLELGLER ecotng%tonterﬁ%sf lieﬁ( ! era%ic())ug R
electronic information equipment and which can prevent the
10  electronic information equipment from erroneous operations by
reducing unnecessary high-frequency currenft conducted to the
signal cable.
| It is another object of the present invention to provide a
high-frequency current suppressor which is capable of being readily
15 attached to an earphone, a signal cable, or the like, and which can
prevent electromagnetic wave from increasing SAR value in a
human head by reduciﬁg unnecessary high-frequency current
generated in the signal cable due to induction of the
electromagnetic wave producéd from a terminal equipment, and the
20 like, and also to provide an earphone system using the high-

frequency current suppressor.

DISCLOSURE OF THE INVENTION:
According to an aspect of the present invention, as
25  described in claim 1, there is provided a high-frequency current
 suppressor comprising a flexible member capable of being attached
to a cable.

As described in claim 2, jt is preferable that the flexible



4 menber conpri ses a break, which elongates over all |length along an axial
direction of the cable. As described in claim3, the high-frequency current

suppressor may conprise at |least two |layers which consist of a [p4 MAR 2@5
hi gh-frequency current suppressing |ayer and at | east one outer |ayer.
described in claim4, the outer |layer may be consisting of either a nol ded
resin or a nolded -netal, or conbinatiop of the nolded resin and the
nol ded netal. As described in claimb5, the high-frequency current 10
suppressor nsi.stin f conposite magnetic material which
conpri ses so%%blrgrgg‘g 'Elﬁ%‘%g’e §8rai Wodchyelongatesi ogerldlbyengtHeslong

I nding material. As described in Claim

i ncl udi ng g4 deagt ' 3, and
6, the high-f reque%%%%%’% gﬁthesﬁﬁbf%ssor may be consisting of conposite

magnetic material vwc lfe(?fp | ses..sof neti,c.pqowder obtai ned by
flattening all oy pom%erﬂes?}]hsic udi{nﬂg gfali’gag’t' nﬁﬁ,e &’e‘,gh.-g?mwnmr nguregiet i al .
As descri bappresdd mdy EbRigh- cy.cusrent suppressor, may_ be
consi s'{si n .ofh-g‘agnet ic loss tpmlﬁgf %F%&%ﬂs{%eﬁwgc%%ﬂ%e‘gﬁg&i('r°§’£51ﬁ§rﬂférﬂ
consi sPi nghigh-dreqeanty acyreaet Gfu Ssn g™ | xtiure thereof, and a
second menber consisting of insul alt_f!ﬁ\eg Tt e%r%? %\%%ﬁilgaggtoqp«eéﬂt%re

than one KPX&%-of el enends deberibeddn Ekaingod, Nhe %t@%sféy&fqngg}néi?aibm 8,
ation e

an earphora%ﬁ?{sﬁemfo use in a termnal of nobile conmunic
Wit P

provi ded &8 Gh- e?@“frr eguenejdedr mesins uppr s 306l dsd Ched FEd igg any
in the

GG e A e PR
As described in claim 5, the high-freduency current
10 suppressor may be consisting of composite magnetic material which
comprises soft magnetic po'wder obtained by flattening alloy powder
including at least Fe, Si, Al, and binding material. '
As described in claim 6, the high-frequency current .
suppressor may be consisting of composite magnetic material which
15 ‘comprises soft magnetic powder obtained by flattening alloy powder
including at least Ni, Fe, and binding material. '
As described in claim 7, the high-frequency current
suppressor may bhe consisting of magnetic loss thin film which
comprises a first member consisting of at least any one of Fe, Co, Ni,
20 or mixture thereof and a second member consisting of insulating
material including at least more than one kinds of elements other
than Fe, Co, Ni.
As described in claim 8, an earphone system for use in a
terminal of mobile communication may be provided with the high-
25 frequency current suppressor as claimed in any one of the claims 1
through 7.
Besides, “earphone system" depicted in the present

invention includes not ouly a system having one earphone (for use



0 4 MMAR 2005 5 in a single ear) or two earphones (for use in both ears) but
al so anot her system having, what we call, a headphone conbining two

ear phones (for use in both ears) and a head band etc.. According é QABtHEE
aspect of the present invention, as 5 described in claim9, there is

provi ded an earphone system conprising a connection plug connected to an
output termnal of an electronic equi pnént, an earphone, and a signal

cable for connecting the connection plug with the earphorie, wherein a
of soft magnetic material 10

hi gh- frequgngy. e pressQr. consi sti

i s added at Iea%i?}%gr t@%gf :63. @§3a§9r5ﬁ3n8§ f‘{’]?g' B8Andtthadh plawg) butte also

ear phone, andthle $yoreh [i in claim10, a part or a whole
of outer circunf efyénce olgéﬁhrgg’si%}n%eageaﬁggﬂn%gl%SEg]VEPe%PIB 1phee Hivgh-

frequency earpbonesuffpr agsoin bﬁhp@af’@sﬁﬁhbﬁ%déd]%%:g%we%l’ a part or a
ucto

whol e of outer ci rA(&:lurnc e&rlence of an odter con fre si gnal cable may
be covered by the Atgirdinggtermyothir a8pesHRAT crided in claim
12, th high-frﬁ%g:n,cy current suppressi(;r may Egég{rgﬁggﬁi‘éé{}&gnp&s“on
where tthe SP3rd bire clzdmang, t hherar poopEoRide & ORIECL L H Gn §AGYPLET - AS
described jn.claim 13, the high-frequency current suppressor nmay BE

i ncl uded i FEPEEIE BL3pionplogs conbedtéed tol an mulﬁ,uttmngﬁiﬂh@ﬂgnsyst em
the

may furthar | se_a.m crgophone. 25 As described in claim 15,
hi gh-freqtr}'gr?ggp‘g%{rdr eﬁ?“ll%’ﬁ‘&ﬁ’rtess"é% erodonec| audd &nsignal heabler gghone.

As descri %ﬂébﬁh%imé@onﬁegeﬂ)ﬁ ?}ngfwi Y tha ggf;fogg, twhlferein a high-
frequency current suppressor consisting of soft magnetic maferial

10 _ is added at least partially to any one of the connection plug, the
earphone, and the signal cable. '

| As described in claim 10, a part or a whole of outer
circumference of the signal cable may be covered by the high-
frequency current suppressor.

15 As described in claim 11, a part or a whole of outer
circumference of an outer conductor of the signal cable may be
covered by the high-frequeney current suppressor.

As described in claim 12, the high-frequency current
suppressor may be provided near a portion where the signal cable

20 and the earphone are connected to each other. |

As described in claim 13, the high-frequency current
suppressor may be included inside the earphone.

As described in claim 14, the earphone system may
further comprise a microphone.

25 As described in claim 15, the high-frequency current
suppressor may be included inside the microphone.

As described in claim 16, a housing of the earphone or the

microphone may be formed by the high-frequency current




m crophone may be fornmed by the high-frequency current 0 4 MAR 2005 6
suppressor. As described in claim17, the high-frequency current

suppressor may be consisting of conposite nmagnetic material mhkgm,MAR 2005
conprises soft magnetic powder obtained by flattening all oy powder 5
-including at least Fe, Si, A, and binding material. As described in claim
18, the high-frequency current suppressgr nmay be consisting of conposite
‘magnetic material which conprises soft magnetic powder obtained by

flatteni ngsabiﬁ‘\é %owder including at |least Ni, Fe, and binding materi al .
10 As descri PRYE1 ai m 19, the high-frequency current suppressor may be

consi sting of magnejLc 4 Sthin filmwhich onprises a first menber

consi sting of at | e%gt d&%?f% ofd relaigy Iy theyrhighdfuequeneyeconiramtt a
second NMeNdEHpeesSHS | ' material including at |east nore
than one kinds of el errggtszkI %?ﬁ%frgt?ﬁgn(&hcé)ﬁnﬂg?l nagnepenpateisdryinhoN OF
THE DRAW N&finpiriiges sbfi &1 4¢n 8R! e'@l i wi ng_a high- frequency
current_ suppressor accordaie% to a fi‘ilreg{bb\eéﬁgiggﬁkﬁ%epﬁég agw}bpég‘ﬁfﬁr

i nvent ifon; indy din gaat taaskifie; DicrAhess A VindiaW sawfg the high-frequency
current suppressor, (b) is a schematic perspecCtive Viéew showi ng a

condi tion in whi ch Ahedasetibededquerdyimc g enhe HBR-BESAIed sy AdARGd O @
cabl e; Figq. is a schemptic perspective view for show ng a
ble: Fig, 2 i hSTpLIC perspective view for Show 25
hi gh-freq LT eRak agfrasssting o6 cdmposive amagaetit nenfeadh iRl t he
present i Lo, Elg. 3 is a 'schematic persgpective view for show ng a
rb‘ﬁ%%kf’ébs K& magretic powder obfained y flattening alloy powder
including at Ieast Ni, Fe, and binding material.

10 N As described in claim 19, the high-freéuency current
suppressor may be consisting of magnetic loss thin film which
comprises a first member consisting of at least any one of Fe, Co, Ni

or mixture thereof and a second member consisting of insulating
material including at least more than one kinds of elements other

15  than Fe, Co, Ni.

BRIEF DESCRIPTION OF THE DRAWINGS:
Fig. 1 is an explanation view for showing a high-
frequency current suppressor according to a first embodiment of the
20 present invention, (a) is a schematic perspective view showing the
high-frequency current suppressor, (b) is a schematic perspective
view showing a condition in which the high-frequency current
suppressor is attached to a cable;
Fig. 2 is a schematic perspective view for showing a
25 high-frequency current suppressor according to a second
embodiment of the present invention;
Fig. 3 is a schematic perspective view for showing a

high-frequency current suppressor according to a third embodiment



hi gh-frequency current suppressor according to a third enbodinment 0 4 MAR
2005 7 of the present invention; Fig. 4 is a schematic perspective view.for

showi ng a high-frequency current suppressor according to a fourfh MAR 2005
enbodi nent of the present invention; Fig. 5is a view for show ng ‘
suppressing effects agai nst high-frequency el ectromagneti c waves in the
hi gh-frequency current suppressor accor@ing to the first through the

fourth enbodinments of the present invention; Fig. 6 is an explanation view

for show n e. 10 system according to a fifth enbodi nent of the
present i n%%@?ﬁ&%%} ll?ge%%’zo(ﬁwerrat I ¢ perspective view show ng the

ear phone system (bg:ds nl ed view showi ng a high-frequency current
suppr essor thereo?é‘1 i 51 1 ?‘s ngﬁ%&?){l&ngteirﬁﬁeﬂlé’\ﬁ V3£ v Howi 8 oavingaraphone

15 syst emhigifdeqgcheyd TudRn§meg the present jnventign, (a) is
a schemati c@&erspect [ vgavi ew show %g%%ggiphgﬁggg%%m O (b} i g“‘é‘i"ﬁ(h

enl arged W& Osﬁm!'emigoﬁthiegbrés@ﬂﬂgﬁegnwﬂ;ent suppressor thereof; Fig. 8
is an ﬁxpl anation view for showi ng an earphone 20 system according to a

sevent B enbodi nent Kig. thdspaceimw forvehowong Sﬁ%%;féfési%gs%?ﬁﬁ i%%ainst

perspectiwe. vi ew showi ng the earphone system Is an enlarg Vi ew
showi ng avlﬁ'igéﬁ???%ﬁﬁﬁﬁify elaciteamagnatic eswavesheieofth eFi HigR-freq@ln

‘ C
expl anat i j for show ng an ear,phone 25 system according to an gi ght h
enbodi mn?ﬁ#@ﬁ’e THRERs oL Asnordang (tg) the at{sstlethrdmgherthmetﬁoh\ﬁhw ew

showi ng t@%ﬁﬁﬂ?ﬂ%’i&ssyfiﬁglpresent invention;
Fig. 6 is an explanation view for showing an earphone
10 system according to a fifth embodiment of the present invention, (a)
is a schematic perspective view showing the earphone system, (b) is
an enlarged view showing a high-frequency current suppressor
thereof;
Fig. 7 is an explanation view for shbwing an earphone
15 system according to a sixth‘ embodiment of the 'present invention,
(a)is a schematic perspective view showing the earphone system,.
®) is an enlarged view showing a high-frequéncy current
suppressar thereof;
Fig. 8 is an explanation view for showing an earphone
20 system according to a seventh embodiment of the present invention,
(2) is a schematic perspective view showing the earphone system,
(bh) “is an enlarged view showing a high-frequency current
suppressor thereof;
Fig. 9 is an explanation view for showing é.n earphone
25 system according to an eighth embodiment of the present invention,
(a) is a schematic perspective view showing the earphone system,
(b) is an enlarged sectional view showing an earphone thereof;

Fig. 10 is an enlarged sectional view for showing a



(b) is an enl arged sectional view show ng an earphone thereof; Fig. 10 is

an enl arged sectional view for showng a 0 4 MAR 2005 m crophonﬁ o%n
. earphone system according to an ninth enbodi nent of the presen 4 n?ﬁUSn;
Fig. 11 is an enlarged view for show ng an earphone of an earphone system
according to a tenth enbodi nrent of the present 5 invention; Fig. 12 is an
enl arged view for showi ng a mcrophone o8 an earphone system according to
an el eventh enbodi nrent of the present invention; and Fig. 13 is a view for

allect r ommgnacy sPaoBE °6ES ol . cRtp MR “3FPEm | afher BN nign. aRoauidy
current supmbesiielenfeEfIhY BY through the ninth enbodi nents of
the present invention. SJQ' (l%/ﬁ£ E%YQBE YI NG THE | NVENTI ON: 15 (First
Enbodi ment) Ref er riRig. tii Fs@m eil@geddididlor EREGIARIAR DI o bt b3

made about a hi gh-frequency current suppressor according t

enbodi nenteaFphde myatem acomndingnto lah thingh dfibodisn 8 8'6f £54 Afurrent
suppregsor, 101 LS 20 essentially consisting of a conp05|te nma I'C

materi 8 WHEVERUHDr i ses soft magnetlc powder obt ai ned by flattenl ng al |l oy

powder - incl uding E\e ﬁg Al a binding material. The conposite
magnetic material fa8sutf] 48ty Bc aﬁgéésVlﬁWcﬁon‘gShoWhngeaammdpmdg oAl

shape havigp f ner di ameter, 2,65 25 nmin outer
di amet er, éﬁf‘?é ¢ S%St?é'g[g% E cB‘Prrﬂﬁl‘%l@"eﬂﬁbn@mllﬂdmentadf hhe a
br eak 113@@@3@5th3& lLsnpt h direction
Fig. 13 is a view for showing measuring effects of
10 suppressing effect against high-frequency electromagnetic waves in
the earphone system using the high-frequency current suppressof

according' to the {fifth through the ninth embodiments of the present

invention.
BEST MODE FOR EMBODYING THE INVENTION:
15 (First Embodimeﬁt)
| ~ Referring to Figs. 1(a) and 1(b), description is, at first,
made gbout a high-frequency current suppressor according to a
first embodiment of the present invention.
In Fig. 1(a), a high-frequency current suppressor 101 is
20 essentially consisting of a composite magnetic material which
comprises soft magnetic powder obtained by ﬂattenihg alloy powder
including F‘e, Si, Al, and a binding material. The composite
magnetic material is subjected to press molding to have a
cylindrical shape having a size of 1.5 mm in inner diameter, 2.65
25 mm in outer diameter, and 10.0 mm in length. The composite
magnetic material has a break 113 which elongates length direction
of the cylindrical shape in a part thereof. The composite magnetic

material is thereby formed to have flexibility.



of the cylindrical shape in a part thereof. The conposite nagnetic

material is thereby fornmed to have flexibility. 0 4 MAR 2005 9 EE t@&gg&ﬁgr
hand, Fig. 1(b) shows a condition in which the high-frequency ?r
suppressor 101 consisting of this conposite nagnetic material is attached
to a signal cable 112 having a size of approxifmately 1.5 mmin outer

di aneter. The 5 high-frequency current s@ippressor 101 has flexibility, as
menti oned above. Let the break 113 of the high-frequency current

suppressor 101 be e a han .fingers to be attached to the signal
cable 112 and rel e(gge%%eo%eﬁhﬂﬁpgqﬁé%yl shAWs apperdition1id whivh t he
hand or figper fish | , hj gh-frequency rrent =10 suppressor 101
i s adhered and ]}ngeﬁ t‘ﬂie{i%éys?{égg%f‘*&aﬁPBpf%ﬁ.wf nlﬁ:jre ?%Féﬁﬁmgsggptbssi ng
ef fect s agmomsplosiid hmafsrraEeNms ' stjgated:as, regards the

hi gh-frequency currentgrsuppress%#iég?tsa\g??)?glﬂ%g E;g ?hﬁﬁg%ﬁla nt1,12after

the hi gh-Havinentysizer vfrdpprephRasely 0% b X J ignal cabl e 15
112. a.,regult, a suppressing effecty of -?@%Bgiilssgg‘%gi&rfggngt%ucwﬁea
frequefcy fpequencxian rrentsath ressorbl O B heoyfleni BAi iR s M’éﬂtéoﬁgﬁt her
suppressigﬂg)effec of .-27dB js obtained at such a frequency band of 1.9
Gz as al dPWed Ledridrobreak 11t ofithet highdueqrencytdwrrenghnippesiansy

current n ok ,101.is consjsting of the caonposite magnetic nateri al
whi ch corr;z)lsllfggg Jspe(;‘%?e g dran REEES 4p hasablached tethegsigadycablowder

povcter |9 12 ol AR o AR Bl BT supbrassor 108 Bomofhpouder
i's requirdhid igc! ¢hegéds.| eashcaayaiNfyOl i %igh-gfr)eq%éncy current
10 suppressor 101 is adhered and fixed to the signal cable 112.

In the interim, suppressing effects against high-
frequency current was investigated as regards the high-frequency
current suppressor 101 according to this embodiment, after the
high-frequency current suppressor 101 was fixed to the éignal cable

15 112. Asa result, a suppressing effect of -17dB is obtained at such
a frequency band of 900 MHz as used for mobile communication
while another suppressing effect of -27dB is obtained at such a
frequency band of 1.9 GHz as also used therefor.

In the first embodiment, the high-frequency current

20 suppressor 101 is consisting of the composite magnetic material
which comprises soft magnetic powder obtained by flattening alloy
powder including Fe,-Si, and Al, and a binding material. However,
the alloy powder is not required to include all of Fe, Si, and Al.

The alloy powder is required to include at least any one of Fe, Si,
25 Al

(Second Embodiment)

Next, referring to Fig. 2, description will proceed to a

high-frequency current suppressor according to a second



(Second Enbodi nent) Next, referring to Fig. 2, description wll proceed to
a high-frequency current suppressor according to a second 0 4 @QRN%RO§pr
enbodi ment of the present invention. In Fig. 2, a high-frequency ‘curren
suppressor 102 conprises two |ayers which consist of a high-frequency
current suppressing |layer 121 and a resin outer layer 122. The high s
frequency current suppressing layer 121 I0s essentially consisting of a
conposite magnetic material to have flexibility, simlar to that of the

first emo@hﬂ%‘&im?%{%{‘ﬁie irre%gﬂ%g‘ﬁ%%%.géi- tn.he hi gh- frequency current

suppressi ng | ayer I's covere outer layer 122 consisting

f | ded i havj t hipck . Gf i t el 0.5 to h
Tlen bty A 'son R0 g 12CkAeoRi AN 0a BBRES  AsEnt, Sopmtsssore 103 ar | y
he fi o | 4 : |
to the fireomgiedsnewb, 19péls tﬁﬁlﬁg@aﬁfﬁqygpq Eiﬁﬂ'ﬁg{’q}lﬁggﬂ gifs?l:e%g% ayer

121 and the resin outer layer 122 have flexibility. of

:he hi gh- f sBBRERsSingIrkayrer dfiprasdon 20Abauarobepes Pr2a hapgd al 11 ngers
o be gttaghed to the signal cable 112(See Fig. 1) and re]ease thed
O, Y i S e B poar i sl gt o,
fixed, t 0‘% ﬁ@“ﬁ?gﬁ&% E’é‘cﬂlbetlifé(is@élaﬁi@. haye fhexihilityesinsilepte thiatof
P a1 equansy aat S bBEHRIRE. o AROD Utk wirganieneed ofo thibs higinal
Coo L eaty Sarsolt upfihione SR SRR Rinide o
conmuni catdwserdayer 122 consisting of molded resin having a thickness of

10 approximately 0.5 mm to have flexibility.

Also in the high-frequency current suppressor 102,
similarly to the first embodiment, both the high-frequency current
suppressing layer 121 and the resin outer layer 122 have flexibility.
Let the break 123 of the high-frequency current suppressor 102 bhe

15  opened by a hand or fingers to be attached to the signal cabhle
112(See Fig. 1) and release the high-frequency current sSuppressor
102 from the hand or fingers. Accordingly, the high-frequency
current suppressor 102 ‘is adhered and fixed to the signal cable
112(See Fig. 1).

20 Further, suppressing effects against high-frequency
current was investigated as regards the high-frequency current
suppressor 102, after being fixed to the signal cable 112(See Fig. 1).
As a result, a suppressing effect of -18dB is obtained at such a
frequency band of 900 MHz as used for mobile communication while

25 another suppressing effect of -29dB is obtained at such a frequency
band of 1.9 GHz as also used therefor.

(Third Embodiment)

Continuously, referring to Fig. 3, description proceeds to



25 anot her suppressing effect of -29dB is obtained at such a frequency
band of 1.9 GHz as al so used therefor. (Third Enbodi nent) CbntianH$M&,2mE
referring to Fig. 3, description proceeds to 0 4 MAR 2005 11 a .

hi gh-frequency current suppressor according to a third enbodinent of the
present invention. In Fig. 3, a high-frequency current suppressor 103
conprises two | ayers which consist of aihi gh-frequency current 5
suppressing |ayer 131 and an alum num outer |ayer 132. The hi gh-frequency

current su prﬁsalrﬁ | ayer 131 is essentially consisting of a conposite
magneti ¢ n@t ePMHER-ITEANANCYr | BNt ySupBredsar wnocondingf tche af i third

enbodi nent ut er, cior,cunf erence .of the high-frequency current
suppr essi n%nﬁ%gvﬁpﬁ%’i offsﬁ](f’OQEP%%i“B}nFﬁEt&@-al umi num outer |ayer 132

consi sting of nold ajki ngm RQawi.n t hi ckness of approximately 0.3 nm

to have flgexi bi |'i t??l Ajr?g%1 i%’ tﬁe\ﬁ%ﬁgg’ﬁ?’l??%‘&%’éﬁ%y CHGFPE?t supessesr 1093,

simlarl €. Eﬁ;qﬁ%i ool M IS [ ] f reguenc current

suppress%/n%@?ggesréfgwgnd t he ammirﬁhnum od%{e]rofaeglte}‘—}l%gri%u GE $RELED | | ty.

Let thé braakpiessialy 1agehi A3\ el e Y aFitini & din ﬁﬂpg%eﬁ%,%r é@% bergpened
cabl e 12 e

by a hand or fingers to be attached to the signa e Firg. 1)
“and rel easblahré'rquhnf:yeqmermnmusng@tresgmgarq&ygg 1Py f rigm éggeeﬂﬁgﬂgg[] g
ere

fingers. Accordingly, the high- frequency current suppressor 103 i1s
and fixed GONSIFEING pfala zOMBbELel IR4Bnetid gnatdriafuts heg&vesfiekibE$tyd
et e bt ST b
cabl e 112(tﬁeeehféﬂ=fr£huency current suppressing layer 131 is covered by the
10  aluminum outer layer 132 consisting of molded aluminum having a
thickness of ‘approximately 0.3 mm to have flexibility.
| Also in the high-frequency current suppressor 103,
' similarly to the second embodiment, both the high-frequency
current suppressing layer 131 and the aluminum outer layer 132
15 have flexibility. Let the break 133 of the high-frequency current
suppressor 103 bg opened by a hand or fingers to be attached to the
signal cable 112(See Fig. 1) and release the high-frequency current
suppressor 103 from the hand or fiﬁgers. Accordingly, the high-
frequency current suppressor 103 is adhered and fixed to.the signal
20 cable 112(See Fig. 1).

Further, suppressing effects against high-frequency
current was investigated as regards the high-frequency current
suppressor 103, after being fixed to the signal cable 112(See Fig. 1).
As a result, a suppressing effect of -17dB is obtained at such a

25 frequency band of 900 MHz as used for mobile communication while
another suppressing effect of -32dB is obtained at such a frequency
band of 1.9 GHz as also used therefor. |

As described ahove, the outer layer 122 is consisting of



As a result, a suppressing effect of -17dB is obtained at such a 25

frequency band of 900 MHz as used for npbile conmunication whil eM&%Q%
suppressing effect of -32dB is obtained at such, a frequency ba iy 205

Gz as al so used therefor. As described above, the outer layer 122 is
consisting of 0 4 MAR 2005 12 nolded resin in the second enbodi nent while
the outer layer 132 is consisting of nolgded netal (alumnum in the third
enbodi ment. However, the outer |ayer can be consisting of conbination of

both resi ] .5 ¢(Fourth Enbodi gent) Fuyther, referring to Fig. 4,
descri pti Oﬁld&%ﬁ%@lq bna{:ﬁl%'?%?ﬂ‘?&@(ﬁ'&oﬂﬂgfm@éﬁr‘ﬁ %195%10@513@&13&%@’01332 ﬁng to a
fourth e kimRath 0 S ' ntion. Iln Fig. . a high-frequency
current s U%%’rgkéfs%g% glﬁﬁtlﬁgls‘% %&%P’e%ﬁﬁ?’é@%b ridc ttgtee?hlfﬁad: 1B ﬁﬁml@éléi_- a

h g CCUEbeRE! €Rb qEaPLES St i BNClodithyyf I LIS D35S AL opl °

| ayer 14lrdwism hheXidddalty and is consisting of magnetic loss thin film

(granul ar magnetic thin filn) conposed of Fe72Al 11017. The 15 polyi m de

base mét er(Ifounide Bmbodinheriiness of approxi mately 0.2 mmto have
flexibility. The resin _outer |layer 144 is consisting of nolded resin

havi ng a thi ckness Iardppr.oxefrmtming 6o SFign o Reveriptiexi prbiéeds |gp G der

to fabricate tgese three-I%ers structure, at first, the high-frequency
current sﬂ?)’rﬁl%” LPAYCREYer CHrTens f snpPFesaon0 aceandinge dfe t he pfouwtls de

Ther eby. A PSTaR L AR IR PEET AR n P eEoessi ng | ayer 141 and the

pol yi m de base mat gni §jgldg gr Righ-frequency current suppressor 104 has
10 three-layers structure which comprises a high-frequenéy current
suppressing layer 141, a polyimide base material 142 and a re-sin

outer layer 144. The high-frequency current suppressing layer

141 1!1as flexibility and is consisting of magnetic loss thin film
(granular magnetic thin film) composed of Fe,;Al;,0,,. The

15  polyimide base material 142 has a thickness of approximately 0.2

mm to have ﬂ_exibﬂity. The resin outer laye;f 144 is consisting of

molded resin having a thicknéss of approximately 0.5 mm to have
flexibility. In order to fabricate these three-layers structure, at

first, the high-frequency current suppressing layer 141 is formed on

20  a surface of the polyimide base material 1492 by sputtering to have a

film thickness of 1.5 um. Thelreby,. the high-frequency current
suppressing layer 141 and the polyimide base material 142 afe

formed to have a cylindrical shape having approximately 1.5 mm in

in'ner diameter, and approximately 10.0 mm in length. An outer

25  circumference of the high-frequency current suppressing layer 141

is then covered by the resin outer layer 144 consisting of molded

resin having a thickness of approximately 0.5 mm to have

flexibility.



formed to have a cylindrical shape having approximately 1.5 mmin inner

di aneter, and approximately 10.0 mmin I ength. An outer 25 ci rcupfgr ﬁ?ﬂﬁg
t he high-frequency current suppressing |layer 141 is then covere J$
resin outer |ayer 144 consisting of nolded resin having a thickness of
approximately 0.5 mmto have flexibility. 0 4 MAR 2005 13 Also in the

hi gh-frequency current suppressor 104, igimlarly to the second and the
third enbodi nents, all of the high- frequency current suppressing |ayer
"141, the polyimde se .material, 142 and the resin outer |ayer 144 have
flexibitity. Let 5 b afhes3nigh dheanerRy raguendy suppeessaupbh4ssor

104 be o h r fijngers,,to . be attached to the_signal cable

112( See F%. ) g%gorgp‘gasggopﬁlegﬂflgw‘? rtgﬁ’(‘!Zﬁé'?/ﬁe&m@Httss@ébp dberhiglo4 from
t he hand direlgutafis. ,ﬂ:ﬁ% [ ! i gh-fre ncy, current syppressor 104
i s adheredrgﬁlld fiszdcto t he 5%*&%@@%&%& 1¥§?Segh?i é’.‘ﬁi}mlaﬁrthﬂ?é@,

suppr essi mpateitgll 3 420ambtthi ¢ CYTITY [ LgN S o nvest.i gat ed .as
regards the high-frequency currgﬁIf sup;l:l)!(r:%a ségtj 1%%4?18‘\4% Fiee lgﬁlﬁg frked to
the si §nalthgaiveali 2148eofithe Bigh-feequérsy! éur@ﬁ%ﬁﬁgregb?cbeof

as used for

-23dB i s obt aigﬁd at such a 15 frequency band of 900 | nobi | e
communi catiPsnethi b aahenderors dppgessitogbefl hetdcléd -@PdRd $igRLPI g eat

Zhonssupr LB, 1887 dovkndokelibeeriiun i pheiredtuapes eockomsanapymssorcs |
the Tourt HERISARY A8 ERha-FR BURSNohReoe Eital She ity rebiuonayer
current suppressor 104 is adhered and fixed to the signal cable
10 112(See Fig. 1),

Further, suppressing effects aéainst high-frequency
current was investigated as regards the high-frequency current
suppressor 104, after being fixed to the signal cable 112(See Fig; 1).

As a result, a suppressing effect of -23dB is obtained at such .a

15 frequency band of 800 MHz as used for mobile communication while

another suppressing effect of -35dB is obtained at such a frequency
band of 1.9 GHz as also used therefor.

| Herein, Fig. 5 shows suppressing effects against high-

frequency electromagnetic waves in the high'-frequency current

20 suppressors according to the first through the fourth embodiments,

In Fig. 5, EXAMPLE 1 shows measuring effects of
transmission characteristics by a network analyzer between two
ports. In these measuring, the high-frequency current
suppressors 101, 102 and 103 according to the first through the

25 third embodiments are attached to be fixed to a central portion in
~ the length direction of the cable having 1.5 mm iln outer diameter

and 300 mm in length. Then, both ends of the cable are connected

to the network analyzer, as the above-mentioned two ports.



transm ssion characteristics by a network anal yzer between two ports. In

t hese neasuring, the high-frequency current suppressors 101, ][gg @gﬁ %ﬁg
according to the first through the 25 third enbodi nents are atttach t e

fixed to a central portion in the length direction of the cable having 1.5
mmin outer dianmeter and 300 mmin length. Then, both ends of the cable

. are connected to the network anal yzer, s the above-nentioned two ports. O
4 MAR 2005 14 On the other hand, EXAMPLE 2 shows neasuring effect of

this measuring, el it SRAhAntE HXAMEEE S Shows moaswingdoifact o | he

cable. andt honapulipsfon AR Eril BY o Sesdronk ttnipser teeteesmimo

ecording to EXAVPLE " ottt e MR oY et ennBersattie and

ESdE uggpesl%cri o goto fhaslowrell SeaboahaRd e/ ARt Al bl FI RGN 7o
i gh-f Peq gentirakenortiompf éheaable) hnd 6Ben Bt ak0df tRb Lahg g

hi gh-frequertllal- c%(reren suppressors can be designed by changi ng nmateri al
conposi t i it THectesete fbecaetwark aruialygier, sieslarly to $hRPEXSSIATY 5]

characteristics can be. ai ned by adapting the material conposition or
the size of the hi &FW@E&%M‘&%@@ Troum grigs Sorarcoodiag dalEX A MELEer ,
Oner, e, B8 RO ER G PR T S Boabamenc
possi bl e be Pbtaindtd aitrli’;?_zigii-ﬁﬁcrowave band in any high-frequency current

10 suppressors 101, 102, 103 and 104.

Besides, other than the high-frequency current
suppressors 101, 102, 103 and 104, alternative high-frequency -
current suppressors can be designed by changing material
composition or size thereof. Accordingly, desirable suppressing

15 pharacter.istics can be obtained by adapting the material
composition or the size of the high-frequency current suppressors to
a cable. "
Further, other than the high-frequency current
suppressors according to the above-mentioned first through foﬁrth
20  embodiments, it will now be readily possible to put this invention
into effect in various other manners. For example, a break 113,
123, 133 or 143 was formed to be a substantially straight line
parallel to an axis of the cylindrical shape of the high-frequency
current suppressors. The break can be formed to have an aﬁgle to
25 the axis of the cylindrical shape. In addition, the break can be
formed as a curve. Alternatively, the break can be composed of
two edges interfitted to each other when the break is closed. In

addition, shapes of the high-frequency current suppressors are not



into effect in various other manners. For exanple, a break 113, 123, 133
or 143 was forned to be a substantially straight |ine parallel to an axis
of the cylindrical shape of the high-frequency current suppress@risMARNE05
break can be forned to have an angle to 25 the axis of the cylindrical
~shape. In addition, the break can be forned as a curve. Alternatively, the
break can be conposed of two edges intdifitted to each other when the
break is closed. In addition, shapes of the high-frequency current

suppressor n 4 .2005 l.imted the cylindrical shape. The
hi gh- f requ%r@%guﬁ'lroe%the %P&é‘bﬂf %h_a‘?‘P%-e f ?‘#edlltﬁh'_ﬁmml@lcseccanmnar
adnosi ve | aagpredsorbaai b BrleR A hRSE A Faefdhe i ehrpaar et e, she

adhesi ve | ayer can be provi
t | 1 0) [ di.ng. to th irst t h th
rectangul ame béﬂﬁ'@rfpﬁ?xﬂﬁﬁﬁh@bﬁﬁa agﬁy‘gff@ﬁ‘%{lﬂbgﬁﬁgﬁ.??%@%@ye r(rjelrjl‘gnt e

fourth enbodi nents o he preSent invention,

suppr essorcar bk proRidéQlabinkesd SAWLF RS @ylfihﬁ?:ie%lg?r "Th! ngé‘ﬁtcaﬁfﬁa;ﬁ |.g, of

bei ng attached to a cable. Furthernore, the 10 e e ses a
br eak i&\ltbﬂ-ongat es over all length along an axial direction of the
cabl e. The . high-frequency _current suppressors 101, 102, 103 or 104 can

therefore be readi Af dtasszibed ahdavej actordingstgniie didkdie thee ghoithan
Excel | ent

ear phone, L& ophon an t he other electronic equipnents.

'Suppr essi r%ug;ﬁe%&@ @%3“9%6,')%5]&1& pEesent anyentinmwr thevkidiafde jnenoy

hi gh-freqyeRs¥ntC r or 01,.102, 103 and 104. Accordingly,

is possible %ﬁégtprﬁg@ﬁlg:gesgﬂﬁlggﬁ_ﬁﬁr eZﬂ nc}oéuPFei 43&[9&@%@5 ﬁhiﬂmﬂtbga

suppress wBRIASS Ay adblghat uf fiegien nd which is

t her eba/ effective t@g sol ve ﬁ%ﬁygﬁ %gpéeoc?a# Sﬁ’égﬁ'et FrFlc‘Yrt%erm“e’ the
1 flexible member comprises a break which elengates over all length

it

along an axial direction of the cable. The high-frequency current
suppressors 101, 102, 103 or 104 can therefore be readily attached
and fixed to a signal cable used for an earphone, a microphone, and
the other eleg:tronic equipments. Excelleﬁt suppressing -effects

15 can be obtained at quasi-microwave band in any high-frequency
current suppressors 101, 102, 103 and 104. Accordingly, it is
possible to provide a high-frequency current suppressor which can
suppress unnecessary high-frequency current sufficiently and
which is thereby effective to solve varicus EMI (electromagnetic

20 interference) problems. It is also possible to prevent
electromagnetic waves from increasing SAR value in a human head
by applying the high-frequency current suppressor 101, 102, 103 ox
104 to earphone, headphone or a signal cable connecting those to a
terminal equipment for mobile communication.

25 Next, referring to drawings, description will proceed to an
earphone system according to a fifth through an eleventh
embodiments of the present invention.

(Fifth Embodiment)



20 interference) problens. It is also possible to prevent electronmagnetic

waves fromincreasing SAR value in a hunman head by applying the
hi gh-frequency current suppressor 101, 102, 103 or 104 to ear phdn$iAR 2005
headphone or a signal cable connecting those to a term nal equipnent for
nmobi | e communi cation. 25 Next, referring to draw ngs, description wll
proceed to an earphone system accor di ngato a fifth through an el eventh
enbodi ments of the present invention. (Fifth Enbodinent) 0 4 MAR 2005 16
Referring to Figs. 6(a) and 6(1%%1, description is, at first, nade about an
ear phone syst em acdeel@raing toa Figst 16 (@rbamld n@ (), oddesdrip tieSeNtati fHvgpt i on.
As iIIustrat%% LEPFi g. 6(a), an earphone system 201 5 conprises-an
Loa

ear phone 2t vt g GaePhone gye accondiplgutp a2fifth ambadsmenal ofcabl e
as the

214 for c ect | he_earphone 211 and the m crophone 212 as wel |
i crophongﬁ%é&g%%n%ﬂg"@&ﬁ tion plug 213. The signal cable 214 conprises
conductor _and insul ation

i |1 ustrat ed i . , . outer
coati ng over t hose o TLLERAIEH o P el ofi o srdRbode FsteRtr 204

coating over those
i1l ustbat edmpridesdand hgn 4 i verlaid by. a cable
housi ng 216 1gf/ler all %?}?Rghﬁe%&tqﬁa% hlgr?g%ofepﬁé%ﬁ t%]é#)’, atﬁ‘énﬁﬁpé%‘né&‘égst em

201 conp2ilSssamdhi ghph sbaubls? Iatmeéﬁnﬁémﬂhgﬁ@%ﬁ%éﬂh{%#eaﬁi‘?%u{{gt&gean

signal cable 214 at a position near the earph cove
external &ticzephionefdZnsswelbas tHéanhiropbomallie RAUStRE ifhedlod Ne
position. The Ei gh-frequqncy current suppressor 215 is fornmed to ave a
hol | ow cyPiHErflar shhpesigmalngablesi?dd opmpriSesmuillusteited an inner

conductor, an outer conductor and insulation coating over those
10  inner conductor and outer conductor. Further, as illustrated in
Fig._G(b), the signal cable 214 is overlaid by a cable housing 216
over all of the length thereof. Further, the earphone system 201
comprises a high-frequency current suppressor 215 attached to the
signal cable 214 at a position near the earphone 211 with covering
15 . an external circumuferencial surface 216a of the cable housing 216
at the position. |
The high-frequency current suppressor 215 is formed to
have a hollow cylindrical shape having a size of 1.55 mm in inner
diameter, 2.20 mm in outer diameter, and 10.0 mm in length, as
20 illustrated in Fig. 6(b). As illustrated in Figs. 6(a) and 6(b), the
bigh-frequency current suppressor 215 is fixed to the signal cable
214 at the position near the earphbne 211 with an internal
circumference thereof being adhered to an external circumferencial
surface 216a of the cable housing 216.
25 Herxein, the high-frequency current suppressor 215 is
consisting of composite magnetic material which comprises soft
magnetic powder obtained by flattening alloy powder including Fe,

Si, Al, and binding material. The high-frequency current



diameter, 2.20 mmin outer dianmeter, and 10.0 nmin length, as 20
illustrated in Fig. 6(b). As illustrated in Figs. 6(a) and 6(b), the

hi gh-frequency current suppressor 215 is fixed to the signal cable 214 at
the position near the earphone 211 with an internal circunfer dhéeMAReP(p6f
bei ng adhered to an external circunferential surface 216a of the cable -
housi ng 216. 25 Herein, the high-frequeqﬁy current suppressor 215 is

. consisting of conposite nagnetic material which conprises soft magnetic
powder obtained by flattening alloy powder including Fe, Si, A, and

bi ndi ng me¥RPPARSShe2 K gis ff%eqmedcbycpmeemtnﬂ)ldilh@RtQOEEvé7tEélp%6§§Dr 215

Is fornmed b r.ess | di ng to, have the above- nentioned holl ow cylindrical
shape and Mgpgsdﬁgﬁmcz igahshamef and the stz&i gs. 7(a) and 7(b),

erbodi rend G ERBEEB et 0 T OO P o Sone Syst em accor ding L6 the
crbodi ment 111 ust r arerpten el Wi ReE Gnd P afsruintion tvillooraneed
dosori ptt o oy et Ole bYSL SLERARALIR U SIRPE PRURSent o thery . an
ear phone gysésEni29dveadighii SeFha é‘éﬁih&ﬁ;@%‘f@@ﬁlc-ﬂﬁfrﬁfeﬂiﬁ%“%r?ﬁgﬁ%iﬁ%?

attached to an end of the earphone 211 in ‘series iFgh-fre

current suppedinemthas a soruernte badieaByhsih et @@eﬂha?thﬁi’etﬂ@ﬁfﬁﬁ a
size 15 of 1 53 mmin inner dianeter, 3.30 mmin outer dianeter of the

uppest porambAdiment iHustratedriniRigs. c6(af arhk d(besiSipoilhi opsriiondd 5.5

mmin | ength thg taper.portion, illustrated in Fig. 7(b).
h Lr'e %erefore iesi na%egnby (ﬁke reference numeragis algd) detailed

10 description thereof is omitted accordingly.

As illustrated in Fig. 7(a), an earphone system 202
comprises a high frequency current suppressor 225 attached to an
end of the earphone 211 in series. Tl_le high-frequéncy current
suppressor 225 is formed to have a hollow taper shape, having a size

15 of 1.55 mm in inner diameter, 3.830 mm in outer diaxﬁeter of the

~uppest portions, 2.0 mm in outer diameter of the lowest portions,

and 6.5 mm in Ighgth of the tapex portion, as illustrated in Fig. 7(b).

As illustrated in Figs. 7(a) and 7(b), the high-frequenecy current

suppressor 225 is fixed to the end of the earphone 211 in series with

20 an internal circumference thereof bging adhered to an external

circumferencial surface 216a of the cable housing 216 of the signal
cable 214, |

Besides, the high-frequency current suppressor 225 is
consisting of composite magnetic material which comprises soft

25 magne_tic powder obfained by ﬂattenin.g alloy powder including Fe,
Si, Al, and binding material, similarly to the high-frequency
current suppressor 215 according to the fifth embodiment. The

high-frequency current suppressor 225 is formed by press molding



As illustrated in Figs. 7(a) and 7(b), the high-frequency current
suppressor 225 is fixed to the end of the earphone 211 in serieﬁlmﬁﬁﬂ %? an
i nternal- circunference thereof being adhered to an external R 2005
circunferencial surface 216a of the cable housing 216 of the signal cable
214. Besides, the high-frequency current suppressor 225 is consisting of
conposite magnetic material which conpriges soft 25 magnetic powder
obtained by flattening alloy powder including Fe, Si, A, and binding

material, sigilarly to the high-frequency current suppressor 215 according
to the fifgﬂ%%aﬁquqmenlﬁimd hedlewctamar shap esaupd ides§ize225 i S

formed by ess . di ng 4 MAR 2005 18 to have the above-nentioned hol | ow
t aper _shapgéﬁﬁﬁnﬁeﬁgwm?%ent h Enbodi ment) Continuously, referring to

Figs. 8(a) and 8(b)g scription W l) proceed to an earphone system
according to a seve%?ﬁgl%u% di’?@ﬁ?r’tﬂgt‘;ﬂg&ﬁ%%ﬁg anfl, 8€b).ohe scHip tiwar phone

' t ' t Qdi t h t t basi | 1

st ar U o RaPEd g P H Ca SRR el DiadE , Relbrdingt fo. ao(savanid

6(b). S mi énarbauimié h i d byl d k |
(B). 3 membalinteadSofr enbnYrdsent dAYLAINL] DY KEakRhSHENGS s M 8l S

and detailed description thereof is omtted accordingly

chnpr fso0 8 a1 cbuongy Lo oot s SSRAEAt koo BemaRUER b AflaEEy
cabl e 234 %@Harp&thabmfﬁb@_rﬂﬁb eanbpdomentlillusirited in Fips! bed) gh gt he
15 h coax Gib3c P umilnte DeFtioms aabl themforonpesigamated bt ilkeaketbronoel nner
conduct or, , 39 QYIE a:Sd r}fje%%}f)erd d%rs]cirﬂastlﬂjgttiﬁ)eq'e%%aiyonxgi'fl;t%%e;cigdingly.
10 o As illustrated in Fig. 8(a), an earphone system 203
according to the seventh embodiment comprises a high-frequency
current suppressor 235 attached to the sigﬁal cable 234 at a
position near the earphone 211, similarly to that of the above-
mentioned fifth embodiment. The signal cahle 234 'is, what we call,
15  a coaxial cable. The signal cable 234 comprises unillustrated an-
inner conductor, an outer conductor, an insulation coating layer for
insulating the inner conductor from the outer conductor, and an
insulation cable housing for coating the outer cbnductor
substantially all over the length thereof [only the insulation cable
20  housingis show_n by a reference numeral 284d in Fig, 8(b)]. In this
earphone system 203 according to the seventh embodﬁment, the
signal cable 234 includes a portion lacking of the insulation cable
bhousing 234d near the earphone 211, as illustrated in Figs.. 8(a) and
8(b). The high-frequency current suppressor 285 is formed on an
25 exposed surface of the outer conductor in this portion,
Herein, the high-frequency current suppressor 285 is

consisting of magnetic loss thin film (granular magnetic thin film)

composed of FeqyAl;;0,;. The high-frequency current suppressor



i nsul ating the inner conductor fromthe outer conductor, and an insulation
cabl e housing for coating the outer conductor substantially all) #W¥R tZ185

| ength thereof [only the insulation cable 20 housing is shown by a
reference nuneral 234d in Fig, 8(b)]. In this earphone system 203
according to the seventh enbodi ment, the signal cable 234 includes a
portion lacking of the insulation cable ggousing 234d near the earphone

211, as illustrated in Figs. 8(a) and 8(b). The high-frequency current
25 exposed surface of the outer conductor

suppressor 5. ig:- formed on an

inthis po?%ﬁ ot §?EP§H§?° ﬁﬁé’ehadﬁnﬁfbbcﬂfe&@mmmmém fduppheclewésL 8P 11 5

consi sting ,p gnetic | oss in film(granular magnetic thin film
conposed o#&%%A?lﬁ@?peﬁfeiﬂ?&ﬂw RGtazugdéht suppressor 0 4 MAR 2005
19 235 is {®§ t v gth of 5.5 nmand a filmthickness of 1.5
9-mon a sErf%@glc%hﬁ)éﬁgﬁ?%ﬁnconductor 234b. (Eighth Enbodi nent) Furt her,

referring to Figs. Pasthendrfdiringdesgibotbon Wild 9@2&%&3@5{& %kt i on

ear phone system according to a ei ght

As il st rprecked thian e%@hoﬂ&@y@?élﬁh%rdﬁﬁﬁtmQquh?ﬁ(:%hgi?ggmé{a%tt OF

ei ghth enbi?]gé ment conprises an earphone 241, a m crgphon
connect i ontip resEnt inventicignals dHhsRraddd fif FgNNeGh ~earphone
241 and the 10 m crophone 242 as well as the m'cro(gﬂone Qﬁeta%gr?%g%m

connect i orSY§fiedy 204 avecondingt rtat dhei reighgh Shbbodimentacphigi8sedlan

conprises @a eake ortion 248, Simlarly to the signal cable 234 of the
above- nent‘?ﬁ@g‘)]%%véﬁﬁh anBdgrophonet B42si gnadnsebtion2plupgc@ny, i 681 a

coating 1 augeato SR, 40 Ja e ortettagn ke op arpbamec241 and the
10 microphone 242 as well as the microphone 242 and the connection
plug 213. As illustrated in Fig. 9(b), the eaxphone 241 comprises a
speaker portion 248, Similarly to the signal cable 234 of the
abovg-mentioned seventh embodiment, the signal cable 244
comprises unillustrated an inner conductdr, an outer conductor, an
15 insulation coating layer for insulating thé inner conductor from tﬁe
outer conductor, and an insulation cable housing for coating the
outer conductor substantially all over the length thereof [only the
outer conductor 244b and the insulation cable housing 244d are
shown in Fig. 9(b)]. Within the earphone 241, the inner conductor
20 and the outer conductor 244b are connected to the speaker portion
248, respectively. |
In this earphone system 204 according to the eighth
embodiment, as illustrated in F1g 9(a), no high-frequency current
suppressor is attached to a portion near the earphone 241 or an end
25 of the earphone 241. As illustrated in Fig. 9(b), a high-frequency
current suppressor 245 is formed on a surface of the outer
conductor 244b, in other words, between the outer conductor 244b

and the insulation cable housing 244d.



outer conductor, and an insul ation cable housing for coating the outer
conductor substantially all over the length thereof [only the(] pMAR 2005
conductor 244b and the insulation cable housing 244d are shown in Fig.
9(b)]. Wthin the earphone 241, the inner conductor 20 and the outer
conductor 244b are connected to the speaker portion 248, respectively. In
this earphone system 204 according to tlhg eighth enbodinent, as
illustrated in Fig. 9(a), no high-frequency current suppressor is attached
to a portion near the earphone 241 or an end 25 of the earphone 241. As
illustrated in Fi gfugther, athe ghigh dyequepcyc enreantssnppessssr 2445 i i

formed on a _surface %\f t he out (ir conductor 244b, in other words, between
the outer ceawaa&rtﬁ o3 mpengtic dass ithin Gimofexamilkunhmagnegtiz4ddn filh VAR

2005 20 F h L gh-frequen cuytent, suppressor 245 is consisting
of magnet ?@ﬁgéée{lhﬁ%?ﬂzﬁr‘( Jdnuﬁié}lenébggthéqPﬁPﬁYf CREfent cfHRRERE SO

Fe72Al 11 Hng;& QHEN e S ressqr 45 s Jornmed _ to_have a
| engt h 019%4.52;%0% aiéfﬁl m t%ﬁg%%@glsg%#%%gm %nan? (’;ﬁn[‘ ﬁg‘IE{SPP%@f&f-S’t he
outer Bonduahan Fhébsuificdt 6f EHBQAITENEInFUEESCEa4pef €T ring to Fig. 10,

description will proceed to an earphone system according to an ninth

enbodi_rrent(NihtﬁhEmhoéiialeht) nvention. 10 The earphone system 205 accordi ng
to the ninth enbodiment has a basic structure similar to that of the

ei ghth enbodi ment Fumther, aeferiingrig. Fii.al0, debusiytabnonilli pidediashC
structure is omtted, but reference nunerals of only different: portions
are desi gf% RAIRDORAC AYSERIES dosordingote) anNminkh, easbodiment of the

present invention.

10 The earphone system 205 according to the ninth
embodiment has a basic structure similar to that of the eighth
embodimgnt illustrated in Fig. 9(a). Iustration of the-basic
structure is omitted, but reference numerals of only different
portiqns are designatgd by parelitheses in Fig. 9(a). Namel;y, as

16  illustrated in Fig. 9(a), the earphone system 205 according to the
ninth embodiment comprises an earphone. 241, a microphone 252, a
connection plug 213, and a signal cable 244 for connecting the
earphone 241 and the microphone 252 as well as the niicrophone
252 and the connection plug 213. As illustrated in Fig. 10, the

20 microphone 252 comprises a microphone portien 259. Within the
microphone 252, the.inner conductor and the outfer conductor 244b
are connected to the microphone portion 259, respectively.

In this earphone system 205 according to the ninth
embodiment, as illustrated in Fig. 9(a), no high-frequency current

25 suppressor is attached to a portion near the earphone 241 or an end
of the earphone 241. As illustrated in Fig. 10, a high-frequency
current suppressor 255 is formed on a surface of the outer

conductor 244b, in other words, between the outer conductor 244b



15 illustrated in Fig. 9(a), the earphone system 205 according to the
ni nt h enbodi nent, conprises an ear phone 241, a m crophone 252, a
connection plug 213, and a signal cable 244 for connecting the Defhrmmprzg%
241 and the m crophone 252 as well as the m crophone 252 and the
connection plug 213. As illustrated in Fig. 10, the 20 m crophone 252
conprises a m crophone portion 259. Wthn the mcrophone 252, the inner
conductor and the outer conductor 244b are connected to the m crophone

hi s earphone system 205 according to the

portion 259. syespectively. In t )

ni nt h enbgaldrrﬁlﬁ ,mﬁél\IPFﬁ/"&’sFﬁhi%&lqlﬁlﬂiggZ‘l@da), no hi gh-frequency current
25 suppressor is a:cag%c d tg a par i%n near the earphone 241 or an end of
t he ear phone 241. Fiies: theeigh- eluenry Lunnemtt sagpaesgor cBBheid

suppressor i o rfage of.,the oute conductor 244b, in
ot her, mr’d%@%&tﬁi;%é%t Ee %?@F‘Slt:bgﬁgﬁ&“oiﬂﬁhiﬁr U pRmagnedic thin fHam)
I nsul at i oncaplogeldowsi F Fur ' nibRee i gh-frequency current
suppre%sor 25?l ise consig?t%iﬂigob? n%‘g%ethlléﬂ ﬁ%gg‘eﬂﬁyn%ﬁrpﬁ%@g?gﬁgr%sor
magnet ioc t26% & ikiflorned eoriDses 20f Fyl i - f enc rent
suppressor 5 255 is fornmed to h;\iﬁggﬁgﬁg?hﬂg} Z%%Qrfgir#aﬂhgggnﬁ%rﬂ%igckness
of 1.9 gi#mrorHhesntfamw of thecowtdecondnduss @u4ddd4b. (Tenth Embodi nent)

Further, rgferri o Fig. 11, description will proceed to an earphone
system acc@%%%%ﬁd%MW)enbodi ment of the present 10 invention. The

T her e i b ar Ot R o B, 105 Honer ehongoan prsestiren
il ULSt rat eth bBrphdn e Pdterh! ddiS, 1£1igotr}) a tenth embodiment of the present
10  invention.

The earphone system 206 according to the tenth
embodiment has a basic structure similar to the earphone system
204 of the eighth embodiment illustrated in Fig. 9(a). IMustration
of the basic structure is omitted, but reference numerals of only

16 different portions are ‘designated by parentheses in Big. 9(a).
Namely, as illustrated in Fig. 9(a), the earphone system 206
according to the tenth embodiment comprises an earphone 261, a
microphone 212, a connection plug 213, and a signal cable 244 for
connecting the earphone 261 and the microphone 212 as well as the

20 microphone 212 and the connection plug 213.

In this earphone system 206 according to the tenth
embodiment, as illustrated in Fig. 9(a), no high-frequency current
suppressor is attached to a portion near the earphone 261 or an end
of the _earphone 261. As illustrated in Fig. 11, a high-fre-quency

25  current suppressor itself is used as a molded resin conétructing a
case of the earphone 261.

Herein, the high-frequency current suppressor 265 is

consisting of a resin including composite magnetié material which



of the basic structure is omtted, but reference nunerals of only 15

different portions are designated by parentheses in Fig. 9(a).
illustrated in Fig. 9(a), the earphone system 206 according to m@%@ﬁ%

enbodi ment conprises an earphone 261, a m crophone 212, a connection plug
213, and a signal cable 244 for connecting the earphone 261 and the

m crophone 212 as well as the 20 mcrop8one 212 and the connection pl ug
213. In this earphone system 206 according to the tenth enbodinent, as

Lo 5 port on hesr et AEE AR de RV HEY P atn ety Ha ebRailoppowder

to a portion near the earphone

iIIustrate_Zildludfh.m,sﬂ i0hsf e ey 2 LFent ppressof itself is
used as a nol ded gesi n cong%lgu%%lﬁngggﬂgégego# Tt ea oﬁi’ég CAEGYh, t he
hi gh- f r equamoye ot rave b r SHHY QP FRrfed CRPShbLHY egl nyincl udi ng
conposite magnetic material which 0 4 MAR 20 szgé%onng}lfigjéé géf Paﬁégﬁet I C
powder obtHrHedupy illustretedgmPigy Idowder including Fe, Si, A, and

bi ndi n rial..The high-frequency current. suppressor 265 is formed by
press %W&V@&%ﬂ@ﬂogzﬂﬁmure illustrated in Fig. 11. 5 (El eventh
Enbodi ment) Furthe@, rﬁ?erri r}g to Fig- 12, description will .proceed to an
ear phone syst em actoPdRd: Siarr e fanFie e ko deseniptipnt will presesd to

i nventi on.gnl e em 2075.according to the eleventh 10 enbodi nent
has a basit %ﬁﬁﬁ%%ﬁggr coort‘%’fggeg?pﬂbn%leé’f&tgmemetlheﬁfeﬂ:bhth
embodi mentpridskengtimpiatibd Fig- 9(a). Illustration of the basic structure
Is omtted, but reference nunerals of only

The earphone system 207 according to the eleventh
10 embodiment has a basic structurel similar to the earphone system
204 of the eighth embodiment illustrated in Fig. 9(a). Ilustration
of t_he- basic structure is omitted, but reference -numeréls of only
different portions are designated by parentheses in Fig. 9(a).
Namely, as illustrated in 4Fig. 9(a), the earphone. system 207
15 according to the eleventh embodiment comprises an earphone 241,
a microphone 272, a connection plug 218, and a signal cable 244 for
comiecting the earphone 241 and the microphone 272 as well as the
microphone 272 and the connection piug 213,
In this earphone system 207 according to the eleventh
20 embodiment, as illustrated in Fig. 9(a), no high-frequency current
suppressor is attached to a portion near the earphone 241 or an end
of the earphone 241. As illustrated in Fig. 12, a high-frequency
current suppressor itself is used as a molded resin constructing a
case of the microphone 272.
25 Herein, the high-frequency current | suppressor 275 is
consisting of a resin including composite magnetic material which
comprises soft magnetic powder obtained by flattening alloy powder

including Fe, Si, Al, and binding material. The high-frequency



different portions are designated by parentheses in Fig. 9(a). Nanely, as

illustrated in Fig. 9(a), the earphone system 207 15 accordingét?gﬁﬁgﬂ
el eventh ' enbodi nent conprises an ear phone 241, a m crophone : 05
connection plug 213, and a signal cable 244 for connecting the earphone
241 and the m crophone 272 as well as the mcrophone 272 and the
connection plug 213.. In this earphone -&ystem 207 according to the

el eventh 20 enbodinent, as illustrated in Fig. 9(a), no high-frequency
phone 241 or an

t | h t ' th }
end Cof the e phoneP BITbBE"TR, de PRt Bel G¥ers SaOTiE oo e va

current - supfaresisare iflastfaied yﬁ%gqslza nol ded resin constructing a case of
t he microphone 272. 25 Herein, the high-frequency current suppressor 275 is

consisting of a resiereiwbnderyg depERisiiba FBUNSrbEe SR €] hal ‘gg gl
conpri ses é&ft ma%.net i c powder obtained by fla?ten?%g glogfr MSF and
incl udi ng #dect oiathe aearmhoxengy stwreraclording t6 Ghe’ FEYHCDEYo Ol 2005
23 currgent _suppressor. 275 is fornmed by press nolding to have a & riucture
i 11 ust Pat 4 9VEHTYy embodimentisuefethe desesemnt iinvenition pr qeiged 180 sBRGFAL | ONS
and effec%aguﬁéhe egighh%ne ystem according to the fifth through the 5
ol event h dosasurine ‘effec en&f@y@ﬁrqs,qmgtie ctriagaingt shigh -freamen oy
effect's ofgladppy L ef agai ngt hi ghsfrequency electronmagnetic waves
T Che. ear DRone Sy B A 4o A Sa7BSGAokP R S s eh.
accordi ng frequbacy tukrbRtorg | Lok MPOdTE Hronehs
neasur enent, at f::ylrst, a tubeﬁﬁg\gngﬁ%lef%%ﬁhf?ﬁnp i%mhaﬁgrﬂ?ggﬁﬂmthﬁ
length, welewenhdh emhbddincemtd.al a through
10 In the measurement, at first, a tube haviné’ 2.6 mm in
diameter and 15 mm in length, which has in its central a through
hole having 0.5 mm in diameter is prepared. Next, a copper wire
having 0.5 mm in diameter and 300 mm in length is penetrated
through the through hole. The composite magnetic material is
15  then aitached to a central portion of the copper wire in the length
‘direction thereof to obtain a primary line including a primary
high-frequency current suppressor (depictéd as “ composite
magnetic material” in Fig. 13). On the other hand, a granular
magnetic thin film used in the seventh and the eighth embodiments
20 is formed by sputtering on a external circumference of the above-
mentioned copper line to have a length of 15 mm to obtain a
secondary line including a secondary high-frequency current
suppressor (depicted as “granular magnetic thin film" in Fig. 13).
Both ends of the primary line including the primary high-frequency
26 current suppressor are connected to a network analyzer to
investigate transmission characteristics between two ports. Also

both ends of the secondary line including the secondary high-

frequency current suppressor are connected to the network



hol e having 0.5 mmin dianmeter is prepared. Next, a copper wire having 0.5

mmin dianeter and 300 mmin length is penetrated through the @“ﬂ?ﬂQ?ZME
hol e. The conposite nmagnetic material is 15 then attached to a Centra
portion of the copper wire in the length direction thereof to obtain a
primary line including a primary high-frequency current suppressor
(depicted as " conposite magnetic mater#al” in Fig. 13). On the other
hand, a granular magnetic thin filmused in the seventh and the eighth

enbodi ment an¥yzerf & 'Iﬁ@e@ﬁ?a%t | .Qn. a. external circunference of the
above- nentioned copper lineto tﬁgégggléggle%t#ao’fa %grmﬁlF% een fwo
secondary powes. ncl udi ng a secondary hi gh-frequency current suppressor

(depicted as "granul ar magnetic thin filnm¥ in Fig. 13). Both ends of the
primary 1ine includisga tfesult] sapy reisefié TOL@CHelreell PR SWPEBIFP! are
0

connected to a network analyzer to invesStigate transm ssion

char act er i 881 dze pbtabeed tatogpasi-anicdoveay & blan & D6l b of HB eSEERAFGRY Yarld N
i ncl uding jhe secondary, high- frequency current suppressor ‘are connected to

t he netdwor k29 SECRBRR2Xy0B12h-IxpareRsy cartenesupyaessoransBiesidos, other
characterigt e Ne I WO orts. As a result, suppressing effects

bet ween 20‘?&"%#&{) %g\é\ﬁﬁ'%ﬂ‘{féf%PHFﬁ%téﬂlwwﬁﬁ smigbed ianth é mbaowe of
the pri marym¥yydin S ry..high-fr.equen urrent suppressors.

Besi des, ot her ?h%ﬂn%'hg%%é%%- PRSI ur?ﬁﬁ?'?%uﬁﬁpes]%%r §E3(§§H%%‘ie&¥| n the

above enbogh aRpimg Iha_tgﬁralsdbqﬂgggﬂipg %tsggfé §h8§§%£e obt ai ned by changing

- material conposition or size thereo escCri above, according to the
S?regg(r’)r?e system of Ad@eseeiliéd tabdvy, oaetbridif et B Ba SRR ot N

10 the fifth through the eleventh embodiments of the present

iﬁvention, a high-frequency current suppressor is added to an

earphone or a microphone itself, alternatively, to a part of a signal

| | cable for connecting the earphone or the microphone into a terminal

equipment for mobile'bo-mmunication. High-frequency current

15 generated in a signal cable by electromagnetic waves produced from
the terminal equipment can be reduced. Therefore, it becomes
possible to provide an earphone system which is ahle to prevent an
increase of SAR value in a human head byr‘ the electromagnetic
waves.

20 ' While this invention has thus far been described in
specific conjunction with only several embodiments thereof, it will
now be readily possible for ome skilled in thé art to put this
invention into effect in various other manners. For example, in
the above embodiments, an earphone system of the present

25 invention was described as regards such an earphone system as
used for a portable telephone. ‘However, the earphone system of

the present invention is not limited to such a use. The earphone

system of the present invention can be applied to various electronic



i nvention, a high-frequency. current suppressor is added to an earphone or
a mcrophone. itself, alternatively, to a part of a signal cable f K
connecting the earphone or the mcrophone into a term nal equibﬁ%*ff%gmm
nobi | € conmuni cation. High-frequency current 15 generated in a signal cable
by el ectromagneti c waves produced from the term nal equi pnent can be
reduced. Therefore, it beconmes possibl &bto provide an earphone system
which is able to prevent an increase of SAR value in a human head by the

1 i st U o S

in specifiC conjunction

now be realbhdphifd B @eh@rallPyskhl ! €d in the art to put this invention
into effect in various other rfanners. For exanple, in the above

enbodi nents, an ear phone system of the present 25 invention was described
as regards_such an earphone systemas wused for a portable tel ephone.
However, tINDIISAHRRALsAPRIIGABIIT Yr esent i nvention is not linited to
such a_use. The earnlfhone system of the present invention can be applied
to varPous el ect r ot descxiired adsves agordingto anrasmé ely b SheUSH &5 2t

novi es, in_which an earphong or a headphone is generally used. | NDUSTRI AL
APPLI CABI 101408 aei‘gggbgfc?%ﬁw, REXSL AppRressaas et . bé roedilyesent

ixed to el sheHS ¢ el BB BINE. & iarophone. Qmocsibalianblotner
Feduced suriatont OHASE rebimit et e . KRG GnTecasmrart i ve
enough to ldglhvéroqitat$ diMrent can be reduced sufficiently. Accordingly,
10 the present invention is effective enough to solve various EMI
problems. |
Further, according to another aspect of the present
invention, high-frequency current gehefated by electromagnetic
induction can be reduced by adding a high-frequency current
15 suppressor to at least, an earphone, a headphone or a microphone
itself, alternatively, a part of a signal cable for connecting those.
Accordingly, the present invention is very effective to the increase
of SAR value in a human head by the electromagnetic waves that
has been seriously a problem in recent years.
20



probl ems. Further, according to another aspect of the present invention,
hi gh-frequency current generated by el ectromagnetic inducti org WMAR)eZUgS
reduced by addi ng a high-frequency current 15 suppressor to at | east

ear phone, a headphone or a microphone itself, alternatively, a part of a
signal cable for connecting those. Accordingly, the present invention is
very effective to the increase of SA? val ue in a human head by the '
el ectromagnetic waves that has been gr?ously a problemin recent years.
20 04 MAR 2005 26 CLAIMS 1. An earphone system conprising a connection
plug conngg ﬁ to an output termnal of an electronic equipnent, an

ear phone, and a signal cable for connecting said connection plug and said
ear phone, wherein said earphone systemis provided with a high frequency

current SUPPr @§S84rphdfd gyﬁéﬂ%orﬁﬁr%%{f@%nﬁé‘&fo%nﬁlug%HR@&@&% hSoBRS! sting.

of a material selected fromthe OW ng gr oups . onposi te magnetic
mat eri al whi cFeEHRRY PR E‘é?ﬁ*f""ﬂf&@ﬂ%’?ﬁ@”bo@w@P"P'"tS’B?aFﬁ@(P pignpl gabledemhg al | oy

powder i ncl udlcﬂgnéﬂtmb%ﬁd cdﬁﬁ*}ecﬁbn phlg @fﬁtﬁsalblé&fﬂpmﬁ!enﬁﬂﬁ@@u@'saldbearﬁh&wos' te
magneti c nater % L GoIpr soﬁ% gne |cﬁ§%yder obtalngﬂﬁb
flattening all Sﬁleﬂ"ovﬁjé’f: e na MPMEFEENG CUERN L HPPERSSAT ngf!d iglsr i al ; c.
A magneti c | os=qubngy ¢urrentv\/ﬂum:h'essnras goasistirgr ofragmeekrial dehdated from eied

conprises a fig |§)twi,?gpﬁr sconsisting of at |east any one of Fe, Co, Ni, or
m xture thereof an &cond member consi sti ng of insulating material
including at |east nore than one kind of elenents other than said Fe,

a. A composite magnetic material which comprised soft magnetic powder
obtained by‘flattening alloy powder including at least Fe, Si, Al and
binding material;

b. A composite magnetic material which comprised soft magnetic powder
obtained by flattening alloy powder including at least Ni, Fe and binding
material;

c. A magnetic loss thin film which is a g}'anular magnetic thin film and
comprises a first member consisting of at least any one of Fe, Co, Ni, or
mixture thereof and a second member consisting of insulating material
including at least more than one kind of elements other than said Fe,
Co, Ni.

2. An earphone system claimed in claim 1, wherein a high-frequency current
suppressor is added at least partially to any one of said connection plug,

said earphone, and said signal cable. .

3. An earphone system as claimed in claim 1, wherein a part or a whole of
outer circumference of an outer conductor of said signal cable is covered by
said high-frequency current suppressor.

4, An earphone system as claimed in claim 1, wherein said high-frequency
current suppressor is included inside said earphone,

5. An earphone system as claimed in claim 2, wherein a part or a whole of
outer circumference of said signal cable is covered by said high-frequency
current suppressor.



Co, Ni. 2. An earphone systemclained in claim1l, wherein a high-frequency
current suppressor is added at |east partially to any one of said
connection plug, said earphone, and said signal cable. 3. Af &alAPig5
systemas clained in claiml1, wherein a part or a whole of outer

ci rcunference of an outer conductor of said signal cable is covered by

sai d high-frequency current suppressor,, 4 An earphone systemas clained in.
claim1l1, wherein said high-frequency Zurrent suppressor is included inside
sai d earphone. 5. An earphone systemas clainmed in claim2, wherein a part
or a whole of outer circunference of said signal cable is covered by said
hi gh-frequency current suppressor. 04 MAR 2005 27 6. An earphone system
clai med i% cl afinserefone sygiemeslaimedinielaimeduemay whetgin emhgiutrpqmw is
made of fl exi b&&re"mréa@br@,a@lr 338 & SR 6L aifl RBGRL %P bRUR wilkh | enath

al ong an aX| al _di ragctloneg said cable. 7. An earphone sgtem as claimed in
claim2 or P oxeli 3l Igngh-aleng,ae axipl d’('f%ﬁt}o@rﬁfs@ﬂiﬁ-‘@lb sor is provided

near a portion where said signal cable and sai d earphone are connected to
each ot hey m as, .cl ai.ne in said

ear phone syst emnAQ? ﬁggy%g'?ryparlcg imed igiclgl Wpﬂ%g Wgereﬁhsaé%phlﬂ% ﬁ%q'é%'ﬂﬁ’ em as
clained in cl ausrent Smereemr iseprdvidieg mefr eqpatioy wieare rsalu sigh@iptadis and i S

i ncl uded insi dg;$ah hghézg,%o{gm@ o eAbh phone systemas clained in claim
7, wherein a hOlIJSI nrg of at easdeaelt ergggl d ear phone or said nicrophone

is formed by said high-frequency current suppressor. 11. An earphone

system cl@i medan Bagihah&ststewh s @iahmad ih @i Pnﬁhé}feiri §fid LATRARENLRAFONSI STS

of a high- fre%%ﬂcycorhjérrts%gta rsnlljcpgrhe()%sor from whi ch

9. An earphone system as claimed in claim 7, wherein said high-frequency
current suppressor is included inside said microphone.

10. An earphone system as claimed in claim 7'_. wherein a housing of at least
either said earphone or said microphone is formed by said high-frequency
current suppressor.

11. An earphone system claimed in claim 1, wherein at least one of the
components consists of a high-frequency current suppressor, from which
said connection plug, sald earphone, said signal cable and said
microphoneare made.



sai d connection plug, said earphone, said signal cable and said

m cr ophonear e nmade. ABSTRACT An ear phone system 201 conpri ses an ear phone
211, a microphone 212, a connection plug 213, a signal cabl e{J28MAR2005
connecting those, and a hollow cylindrical high-frequency current
suppressor 215 attached to the signal cable 214 at a position near the

ear phone 211 with covering an externahgcircunuferencial surface 216a of

t he cabl e housing 216. When used for a terminal equipnment for nobile

comuni cati on, high-frequency curre ' d by el ectronmagnetic waves
produced fromthe term nal equi pne%?s%gﬁ%gfeduced. The ear phone system

201 can prevent an increase of SAR value in human head.

An earphone systém 201 comprises an earphoné 211, a

microphone 212, a connection plug 213, a signal cable 214 for

5 'connecting those, and a hollow cylindrical high-frequency current
suppressor 215 attached to the signal cable 214 at a position near

the earphone 211 with dovering an external circumuferencial
surface 216a of the cahle housing 216. When used for a terminal
equipment for mobile communication, high-frequency current

10 generated by electromagnetic waves produced from the terminal
equipment can be reduced. The earphone system 201 can prevent

an increase of SAR value in human head.



