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

equi prent. On the other hand, in various audio-visual equipnment for 20
enj oyi ng ﬁUSIC or novies, an earphone systemincluding a signal

transmi ssion SHKIH- EREQ@EW”G ﬁhﬁgnf%ghmﬁgggﬁar honeh%r}t-mmt
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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 nakes hands-free comuni cati on 04 MAR 2005 2 avail abl e, nanely

nmakes it unn%%’fdﬁﬁﬁ'ﬁﬂ- to hold the

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 hxgh-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




term nal equi pment for nobile conmmunication directly in his hand. The

ear phone system i ncl udi ng those earphones or headphones generally
conprises a connection plug connected to an 5 output terminal off aMAR 2005
“term nal equi pnent, an ear phone or a headphone and/or a m crophone, and g
signal cable for connecting .the connection plug with the earphone, or the
like. A cable length of the signal cableranges fromseveral tens

centineters to a hundred and several tens centineters. In addition, the
to prder, of wavelength in m crowave band used

cable 10 | r S
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I's sure that

i nfluence t tro net. ves to a human 25 body. It
the infl uegiég %ﬁ%‘%eﬁﬁ?wﬁt&éﬁﬂmmm the liloe 2 #4 eablwep@th
accordancegpi {e f ularizatipon of the nobile communication
equi pment. In %d%%@%},caﬂﬂ%egm fl%f’&h--?‘?‘é‘%ﬁi@néynﬁoic@atimrtewtﬂo 3
soneti mes Buhdvdid t .signal cable used for transnitting
Signal s betwean. 28504 %eGQPQPC\{e‘?ﬂa Sbrftin etezs, “n aﬁ?htmn, the cable

10 length 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



devi ces or between conponents in various electronic information equipnent.

An erroneous operation of electronic information equipnent is thepegpﬁ)\%R 2005
caused to occur. 5 It is therefore an object of the. present inventio 0"
provide a high-frequency current suppressor which is capable of being
readily attached to a signal cable used for transmtting signals between
devi ces or between conponents in various 3electronic information equi pmrent
and which can prevent the 10 el ectronic information equi prment from

erroneous ogd @ibfEd thya & [ sgary_high-frequency current
conducted to the si g};lr?afi %1§b| e.@?lgﬂl‘lng%;ﬁof e¥r%’3 ’é’c‘ﬂ"‘[']&c& Shenpte dedween
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and whi ch cHiirmeatt eclist epprpgostuic vatf i N ' SAR.valug in a
human head by reduci ng unnecessary hi Sﬁﬁ%f fggqc{}gnmé{/ %Ee?'réghﬂgc g@lrg%% OPn the

si gnal cabl®WHRpmegtiisdienehy oauskd teebemir.omagnetic wave produced froma
"and al so to provide an ear phone
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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



As described in clai m 3, the high-frequency current suppressor nmay
conprise at least two |ayers which consist of a 5 high-frequency current

suppressing | ayer and at | east one outer |ayer. As described in{ﬁ’f%‘”@??ﬂﬂ'&
the outer layer may be consisting of either a nolded resin or a nolde
-nmetal, or conbination of the nolded resin and the nolded netal. As
described in claimb5, the high-frequencygcurrent 10 suppressor may be
consi sting of conposite magnetic material which conprises soft magnetic

powder obt gy y . flattening,all gy powder including at |least Fe, Si, A,
and bi ndi n%“%% é"?i {IPALSGR & break. | whichi ehomgaties oven4ll dengaByaloHg ent
SUppPr essor o AByY- &3 L st f copposite magnetic material which 1
conpri ses softx%ggnet ?%fép%\r’]\’get%eoﬁ?gf‘hed by flattening all oy powder

including at |east A%, geSerikddf 4 "Gi.1 terjal. . escribed in claim7,
t he hi gh-frequency curreﬁ?r1 suppiﬁiesgjc?rl%}rg%'b@hﬁo@ig 'gliﬂjlltﬁntrmgmrmm 0SS
thin fil masvpphesomnbagesompiikst I systing of .at | east any one of
Fe, Co, Ni, 20 or mxt ur§e theﬁr e10§ an %%geggﬁdi%%ﬁﬁgrwi}bﬂ%i%QQ§iﬁtd? a

i nsul afi ndrighxfeeqabncpctusiagt augPRsdsifp e, kiinds, of el ements
other thgn Fe, Co, Ni. As descri b%d inlc a?anigé%lg@e%%r(&ﬁg%'é %%t%efror use
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having, what we cahlk, fdepPR0%8 Cc(fglbxinnig',g tthV\e/zO 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 Ieast 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 therreof 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 only a system having one earphone (for use



ear phones (for use in both ears) and a head band etc.. According to anot her

aspect of the present invention, as 5 described in claim9, theri iﬁ
provi ded an ear phone system conprising a connection plug connect é 8Ra2005
output termnal of an electronic equipnent, an earphone, and a signal
cable for connecting the connection plug with the earphone, wherein a
hi gh- frequency current suppressor consibting of soft nmagnetic material 10

is added at | east partially to any one of the connection plug, the
in claim10, a part or a whole

ear phone, @Adat g b scrib
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be cover edabphoheshifgh-dseci®rh S4F$ERH IS described in claim
12, the high-frequency current suppre)sglctf)lfjl &ﬁfgaﬁ%i’%ﬂo‘%ﬁg‘é’d near a portion

wher e the si gnal caﬁt@rtﬁﬁgawl dietlesy’ BRpeet WeLKe (\ste%q: gagh other. As
descri an cl %F t he hi gh-frequency current suppress %aé
IéTar

i ncl udéd i HheFerRd pladne, ps thieser ibepronvidéai mnl4 r system

may further co I'ise a m crophone 25 Asgdes?:rl bed |ne%)fﬁ;ifcr’nﬁg5e9$ﬁgm
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o B Al e e
descri bed ddhlfé(ﬁ:&ﬁg%e Egﬁnlé gﬂ) gevrv}%i}il She' gartllt'phone wherein a high-
frequency current suppressor consisting of soft magnetic material

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




suppressor may be consisting of conposite magnetic material which

conpri ses soft magnetic powder obtained by flattening alloy powler 5
-including at least Fe, Si, A, and binding material. As descrifedMAR Q) M
18, the high-frequency current suppressor may be consisting of -conposite
magneti c material which conprises soft magnetic powder obtained by
flattening alloy powder including at |egst Ni, Fe, and binding material.
10 As described in claim19, the high-frequency current suppressor may be

consi st ngsaiJ nagnet ic loss thin filmwhich conprises a first nenber
consisting O PAEP8hst any one of Fe, Co, NI, or mxture thereof and a

second nenber consi gLi .ol Nsul atin mat eri,al i ncluding at | east nore

t han one ki nds of eﬁiéng%{sg;u&q{irm 1@133%n175e,t%,hi\ﬂ‘h-fmgénmﬁseﬁrfﬁ'ﬂﬂ\l OF
THE DRAW N&pppreSsor ! aal i view for show ng a high- frequency
current suppr Bssor acc%?ﬁ%@%isg?ﬁ%rog?coéﬂBSﬁ}%WtagﬁeﬁlﬁénamlﬁM&

i nventi on, cqmprises s%ﬁﬁﬁ_{@gﬁéti@%éﬂﬂ%io‘ﬁa‘{ﬁgwlﬁegf'gtgggéﬁgﬁgwgforye L ey

current suppressor, (b) is a schematic perSpéect

condi t ifon ineluding abdeasyFd, rSiguehcyn d Bindak m%H;QE{QPSOV is attached to a
cable; Fig. 2 is a schematic perspective view for showing a 25

hi gh-frequency cur st desgiibessdn adabindi1ay thed HighObqRIPA/! dRfllerdl | P

present invention; Fig. g is a 'schematic perspective view for showng a

i gh- f r equEHRYT it Teass g frasssting of cdnmposive an ainedi e rhoiriE wilch MAR

2005 7 of fhe E{ S€ {',fé;i nvent i on, Fig. 4 is a schematic perspective view for

show ng & CHBRTPeibi s HERo eppobiainedboclartaning allopowder
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



enbodi nent of the present invention; Fig. 5is a view for show ng
suppressing effects against high-frequency el ectromagneti c waves in the

hi gh-frequency current suppressor according to the first througnitPaR 2005
fourth enbodinents of the present invention; Fig. 6 is an explanation view
for show ng an earphone 10 systemaccording to a fifth enbodi rent of the
present invention, (a) is a schematic pgrspective view show ng the

ear phone system (b) is an enlarged view showi ng a hi gh-frequency current

suppr essor r cadd & L. LS _an explanation view for show ng an ear phone
15 system g%tgg?ﬁl%s%% glg?’}ﬁ?rbnbodi nent, of the present invention, (a) is

a schematic perspecgjve qvizew showi ng t.he earphone system (b) is an
enl arged vi ew showi nggv'a4hilgh-af rg#&gﬂ%bccy’eﬁféﬁp(:t@&pmle%&om ¥ g fg. 8
i s an explhighifesquietvy’ Olfevi@WiinNg l ne o80r @MSE e according Lo a
sevent h enbodi nent of tyfhe present |S%3) nt isgﬁ? @g?&@%@sgﬂgmi courth
per spect i vembiodinstwbiofighidpresewtonvesyyim () is an enl arged view
show ng a hl.gh-fregalrjvencr% ccurrent suppressor thereof; Fig. 9 is an
expl andti on vi ew f erig€showisng wrevedophshiewidl SYphLErATGP Pt st JeRihH 9Nt h
enbodi ment, .of, the present jnvention, (a) is a schematic perspecglve | ew
showi ng ”}yg&i Proneney st ehpctromagnetin ewhaegedims e¢hieonhlighifewgsiRawyng an
ear phone téﬁelrr%gl&; Firﬁ; 10 is an enl.arged sectional view for showng a 0 4
MAR 2005 i ci opHorfd FHT &3 0Far e dings ttem tder ofigshgthvoaghnithieh fornsghdi ment
of the presgphdl | Ofy Fi 11 .is an enlarged view for showi ng an
ear phone of andhg\aé?ip}%o%tggﬁﬁe%ﬂvcﬁWOPb a tenth enbodi ment of the
pr esent 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,.
(b) 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,
(b). 1s 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



5 invention; Fig. 12 is an enlarged view for showi ng a m crophone of an
ear phone system according to an el eventh enbodi nent of the pre@?'ntM
~invention; and Fig. 13 is a view for showi ng neasuring effects G 2005
suppressing effect agai nst high-frequency el ectronagnetic waves in the
ear phone system using the high-frequency current suppressor according to
the fifth through the ninth embodi ments &f the present invention. BEST

MODE FOR EMBCODYI NG THE | NVENTION: 15 (First Enbodinent) Referring to Figs.
de about ~.a high-frequency

1(a) and lfikrofReAkl Phf O S’eﬁghfof re'rStSFyg i geperdimg Opr@Berminth

current suppressor according t

i nventi on. exaboidign edt aF. thqg ﬁi‘ggéﬁf gﬁygﬁ(ﬁyoﬂzurrent suppressor 101 is . 20
essentially consisting of a conposite nmagnetic nmaterial which conpri ses
soft magnetic powddigolihisat bﬂlif d%éﬁgfcﬁj udi n Si,
A, and a binding material. The corr%%m te nag%]%%“i"@ﬂ erlagiﬁjio? sﬁg é‘ct ed

to press ,ﬁﬁrmh@pe (ﬁmmaacmﬂdm@r toad temheeﬂﬂw(ﬂ%é?n@o?fetﬁ?fz eé}r%?rﬂnr

I nner gl aneter, 65 25 M in outer dianeter, and 10.0 mMin

conposite nﬁ@é’ﬁéﬂlc rrat erial has a break 113 which el ongates Iength
direction of the r};ijél cal sh e in a part thereof. The conposite
magnetic materi aI 8-t F%tﬁﬂff‘d% EeﬂonﬁaWefofl'I dxomngtzy micopidhe@Fs 9 On

t he ot her ondition i.n whi t he_ hi gh-frequency
current s%%sﬂ&l%%(ﬁ&ﬁy s?‘fcr?d’dgpgt ﬁ‘?sanc‘t'zl@ﬂ8§| ﬁee imenteaifethal s
attachgd mtegeﬁltq_@ﬁ)eﬁghe ahd@ having a size of approxi matel y 1.5 mmin
outer di aneter :

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-frequen_cy current suppressor

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.



5 high-frequency current suppressor 101 has flexibility, as nentioned

above. Let the break 113 of the high-frequency current suppress
opened by a hand or fingers to be attached to the signal cable qﬁié*&%éﬁﬁs

rel ease the.high-frequency current suppressor 101 fromthe hand or

fingers. Accordingly, the high-frequency current 10 suppressor 101 is
adhered and fixed to the signad cable 112. In the interim suppressing
ef fects agai nst high- frequency current was investigated as regards the

the i gi 17 etuency” Bt & HVAER RABA o i 0L (s bemce conditioni bmathiciol o 15
frequoncy aand SFoo00 MEra: (e ey SnBrpase i, cemnting pb this her
G as ol o used thor Pae i Il 8 FudildTro prBeRel g dug
whi ch ¢ ﬁnﬁ‘gLﬁ??“ﬁa'g'ﬁ”e?‘i’%rfa?m‘ﬂéf“(;’ﬂ%ﬂg%ﬂﬁiﬁ? PRPRL B ape, “Thger

i ncl udfng ¢qBABCAcCuraed taup prtsxe b0 Ehiss fleRONEYEY  as hﬂ?nlf‘lbh@&
powder is nRot reqLi rg&ltg include all of Fe, Si, and Al." The alloy powder
ehddrepre

s requir ‘{Voe'_i n | S}lgmﬁ tb@dnigh-ﬁgeqﬁbncyaﬁmﬁdent(ﬁqﬁﬂ‘%sor .
o, TE L L A0 b3 e Bt st ko
erood ot 1 oREs GBS d UBRL el Smdiadr STRETCY o e
current  dupd ese NEid S, 121A@@6‘rcﬁrfgq§fi, N Qi eﬁailgﬁxﬁreqluzezﬂcy-rh%ugirggt

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



s frequency current suppressing |ayer 121 is essentially consisting of a
conposite nmagnetic material to have flexibility, simlar to thaﬁqo ARh?m5
first enmbodi ment. An outer circunference of the high- frequency”curren
suppressing |ayer 121 is covered by the resin outer layer 122 consisting
of nol ded resin having a thickness of 10 approximately 0.5 mmto have
flexibility. Also in the high-frequency Murrent suppressor 102, sinilarly
to the first enbodi nent, both the high-frequency current suppressing |ayer

121 and t hgE§aimey I ve flexibility. Let the break 123 of
the hi gh-frequency%chtﬁfetn]?y?t}.gégégg%rv%mﬁe 15 opened by a hand or fingers

to be attached to t Ijgnal cablg: gl FL,9...1) and rel ease the

hi gh- f r equency currgt Fégbprbés?orﬁl%%‘%égggﬂ’he cﬂ“&%’f& r $YpREsssor 102
Accor di ngl yomipEsbs gbwbr dEPERs Ywheeh p Q2 j hered an
fixed, to the signal cabilaﬂjzj 112( See F?%Es%ﬂ Bﬁ??ﬁ%‘%@??@ﬁgg?eggﬁﬁng
ef fect s aganppredsyte flagrprei@l i r &Nt e MRS dlﬁ\é@sug@fegz S rTIElérﬂ ]_Il_he
hi gh-frﬁqu ncy current suppressor 102, after being fixed to the signal
cabl e 2(%@@“{-‘?1@@Y eprrent sgpmessing dayeppt 2b is egsehtndly GonsisSdByl of
obtai ned af .such a. freguency band of 900 MHz as used for nobile

comuni cat &7 TRPFEEBL fRematppiedsia haverfl exibidity, 29uRlas tolthaitrefl at
Sueh PO el K5, R Gl s, I A, e )
SR e e AR O
conpri ses dwser dypes VP2 dbrrdREind Af n?ol@e@‘rfe&ﬁf'%&'@ﬁgc Y B kness 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



5 suppressing |ayer 131 and an al um num outer |ayer 132. The hi gh-frequency
current suppressing layer 131 is essentially - consisting of a cogggﬁAtRazﬂus
magnetic material to have flexibility, simlar to that of the fFr .
enbodi nent. An outer circunference of the high-frequency current
suppressing | ayer 131 is'covered by the 10 al um num outer |ayer 132

consi sting of nolded al um num having a fhi ckness of approximtely 0.3 nm
to have flexibility. Also in the high-frequency current suppressor 103,
simlarly to gh : siecond enbodi ment, both the hi gh-freguency current

suppr essi n§ | b&" F8HUSHAY: hEVEFRE nuFBDY essdmay @ccoBdin® Haveaf | ¢hidl lity.

Let the br 133 of .t hi gh-freguency current suppressor 103 be opened
by a hand %’?‘ﬁ".ﬁg&?gttﬁe@& g??ﬁ%EanF8¥lFF@1- signal cable 112(See Fig. 1)
and rel ease the high-f UeRCy_cuyrs en suppressor 103 fromthe hand or
fingers. Accordi'ngﬁ?l, Fﬁé hlggh? 153{1'(%’?1% u%ﬁ??eﬁprgﬁﬁgrééﬁwmfﬁgri 408dher ed
and fixed ¢fmphesSd AR ler 132 ( :EL g Wl ther . suppr essi
ef fects agai n?t Shi gh-fre%e%?g@ﬁn vvzigti%%]east#l&g{ sﬂe% e’fl%ga?w
hi gh- f fequanppressingnlayedpnodssaid 103, ahiidhube! bitél yez© 1896 el

ect of - 'S

cable 112(See Fig. 1). As a result, a suppressing e

* obtai ned chighwfhequaficyr emuarenst bsngquesgﬁg?r Miayas usgg figr Wi§ally
comuni cation while another suppressing effect of -32dB is obtained”at

such, a frefasting miha ciompositieyr magakesic usetietizadr ¢6 ohaveésfldasbilifigd

above,  the .&Lﬁéer | ayer 1%2 s, consisting of 0 4 MAR 2005 12 nol ded resin in
the secondiBHEBYiteethatpf thefizsbenehodimentl3An vuternsirenimfgren cawfded

metal (al ymi i third enbodi nment. _ However, the outer | ayer can be
consi st i n&m 0 %%%bﬂﬁh&%&?yo?uﬁﬁ?%g SHRHTESSIRE faygr 131 1s 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



5 (Fourth Enbodi nment) Further, referri ng to Fig. 4, description proceeds to

a high-frequency current suppressor according to a fourth enboilisgrs\a]/& 8‘;3
the present invention. In Fig. 4, a high-frequency current suppr *Ei 05

has 10 three-layers structure which conprises a high-frequency current
suppressing | ayer 141, a polyimde base material 142 and a resin outer
| ayer 144. The hi gh-frequency current suj@pressing |ayer 141 has

flexibility and is consisting of magnetic loss thin film (granular
Fe72A 11017. The, 15 polyi m de base materi al

rlrzg nﬁgss : at ﬂdllc fe#egésﬁfﬁﬁﬁ%gﬁg@i Sy 9o ; mﬁ#ﬁt‘ﬁﬁﬂ@_\/ﬂw Ioébtiefbilll?ww. 1 3|f$1és resin
appr oxi mut Py kA 6P ShaLA8E Bosol BalKeninimd daihar shiwhrerm Rodimeade

three-| ayeIovwéveE! PhE ofer 14 e a6 Nl b f e cyrrent suppressing
| ayer 141 is formed on 20 ear s%?%gghoﬁet%éﬂ%lgﬁzgxg%ogg‘ywi’énﬁﬁ{% iogﬂg‘i by
sputteringrésinhand metlall m t hi ckness of 1.5 am Thereby, the high-frequency

current suppressing |layer 141 and the polyim de base material 142 are
formed 3o @gﬂﬂuﬂl inoad t)shape having approximately 1.5 mmin inner
di aneter, and approximately 10.0 mmin length. An outer 25 circunference of
the hi gh-frequency Furthen, sefervingi bg Fiyerd,lddschiptibenpeovesds fy & he
e el e et s
appr oxi mat §_ _ ot
third embading st Gof bt M RESH AL, 107 sutiBBncy cur rent Suppr essi ng | ayer
%IAfé;(i }Jihlei F;' YLreT][ delﬁaﬁg. gt gr h?éh%%q%%%ctyhgu&%gﬁ solijlg}?]gesl,s%erlﬂgf?lagave
10 three-layers structure which comprises a high-frequency 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.



5 the break 143 of the high-frequency current suppressor 104 be opened by
a hand or fingers to be attached to the signal cable 112(See Fi % ]ﬂAR’a%US
rel ease the high-frequency current suppressor 104 fromthe hand o#
fingers. Accordingly, the high-frequency current suppressor 104 is adhered
and fixed to the signal cable 10 112(See Fig. 1). Further, suppressing

ef fects agai nst high-frequency current jgas investigated as regards the

hi gh-frequency current suppressor 104, 'after being fixed to the signal
a suppressing effect of -23dB is

‘cable 112(See Fig. . As result,
obtained at such a%"frk‘bughéy E%fsquegcmme@eteosmprmﬂ e104,
conmuni cat d;on: ki t her r,eS,Si .effec f -35dB is obtai ned at
such a fre%%&g;ﬂygcgng?%f&%pgwda %33&@&@&%3@@66, albo€ithe Egh- 5
shows supiresss f gal L e elgctro netic waves in
the high-f recalugril%y)ﬁcﬁgffe%ta %@38%‘5“3&0?%@&3% néﬁﬁo Hﬁgwhgt haseough
the fourt meteethlmad@s and thiedresin %WLfag}els haus hbms Hei{:qgé\ﬁ%;rgc:[festm |

0 . In

transm_ ssion characteristics by a network adnal yZer "betwee
84a§g 103
e

these freadivei iyealhel 48 gof fibas Usiptyfeaquenty GWRRIES U rdiborl?
according to the first_through the 25 thirdVenbodi ments "are ag:tach to be

fixed to #R&HE DY parbasd ior fimpererigt bedatbatiod f thhe s¢@RhE 1Ny 1.5
nmin out rlé%@m%gr 1andqaoo mmin |ength. Then, both ends of the cable
are conne'g't 66 T2 Be Il kelgaseythe high-frequsdnnge cnenenonag yussperts. 0
4 MAR 2005#'@&-%0%& handf. EXAMPLE .2 shows nmeasuring-effect of
transmi ssion characteti ?‘Fésoﬁy INERISor RCE: ¥, bthevskighfbegpenty. | n

t hi s nmeasgdgi t L.gha y rrent s [‘essor 04 according to the
Fourth ombai oat: “RRPEERss EVFIRY SR apURET Yo the”sigmal 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.



5 the central portion of the cable, and then both ends of the cable are

connected to the network analyzer, simlarly to the EXAMPLE 1. _ As &glsgmﬁe
understood fromFig. 5, .according to EXAMPLE | and EXAMPLE 2, Q;ﬁp% g

effects between 25dB and 35dB can be obtai ned at quasi-m crowave band in

any high-frequency current 10 suppressors 101, 102, 103 and 104. Besi des,

. other than the high-frequency current sidppressors 101, 102, 103 and 104,
alternative high-frequency- current suppressors can be desi gned by changi ng

mat.erial - conpositi size ther epf [.ngly, desirable suppressing
15 characteristics an g do i ﬁé‘éﬁﬁ%ﬁ@ gt’ﬂl‘hﬁﬁemiﬂsulﬁngpeﬂ’bct on or
the size off tPgnbi %% t ysuppressors to. a cable. Further,
other than the higﬁ-aﬁée]g&glncy g%ﬁ%ﬁs bé’ugd}ee@%%?g analyzer hetveemdwo
above- mentpomid f I sthilshafagd Fipw t serbadl .t will now be readily
possi bl e tf@)‘EUt thimis3 ‘nvention %t@%ﬁlﬁ?ﬁlﬁ%&ﬁ%@r&ﬁﬁ&r SHERKEEFIOT For
exanpl e, alMemicoriling 4@3helfGudh b4sh¥@ombas ubstant bal |y
strai ght I': ne parallel to an axis of the c%ﬁitﬁgﬁ?z%ag%a& gf’ ﬁ%dato.

hi gh- f Peq gengxak partiomppf thearableTha dthak Kegh Ba 4 an
angle to 25 the L the cylindrical shape. In addi tsiotgpn,?ﬂl?tﬁ%bgg\égrﬁ can

axjs o
be for rrecfogéledct@ﬁr e tha metwarkan glyaere simddirkyato bk oCEXDOMGE, Rf 1 t WO

edges interfitted t,0 eagehhotr}g{ﬁmhen the break is closed. In addition,
shapes of the hi gh?¥t FdHche rndersteodsinom Ficobs ancording G o ERMMITUE 15

chn be't bred® BRADEELERY, BURRSos ity AHBNEIRINASY a5 i dout b i can
P Event| 108 Dot SR o RS Bk A RIIER Y B SR RLELL Y
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



5 tube. As described above, according to the first through the fourth
enbodi nents of the present invention, the high-frequency current ‘
suppressors 101, 102, 103 or 104 conprises a flexible nenber capabMAROPNNS
being attached to a cable. Furthernore, the 10 flexi bl e nenber conprises a
~break which elongates over all length along an axial direction of the
cable. The . high-frequency current supgdbfessors 101, 102, 103 or 104 can
therefore be readily attached and fixed to a signal cable used for an

Supbr ese) rETEHEERE Ve A Eedt hene qukBe. highofaanency onresnt
s noser b P oesbi ain WERSHRBN. G ARYy 2 arttaneuliihage: iwctharan
RO e el

i ncreasing SAR value in a human head by applying the
curren® s&pﬁ?ﬁassor 101, 102, 103 or 104 to earphone, headphone or a signal

cabl e connecting those to a term nal equipnent for nobile comrunication.
25 Next, referring#o dnssnibed, abiever igdooding! to pinc st @habughakRRone

Shvent] on OpEERTgnth i safe ok hE uprosen insersicrys the higkifgequetey and
2 T1ith onbaneh®r bbbt *101, 205, CHBHo AT A8 foomerizbeda HiNlos(q) .
an ear phomgefillfd®apdble of being attached to a cable. Furthermore, the
10 flexible member comprises a break which élongates over all length
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)



5 conprises an earphone 211, a m crophone 212, a connection plug 213, and
a signal cable 214 for connecting the earphone 211 and the m crophone 212
as well as the microphone 212 and the connection plug 213. The(di ¢iAR 2005
cable 214 conprises unillustrated an inner conductor, an outer conductor
and insul ation coating over those 10 inner conductor and outer conductor.
Further, as illustrated in Fig. 6(b), tlgae signal cable 214 is overlaid by
a cabl e housing 216 over all of the length thereof. Further, the earphone
system 201 conprises_ a high-frequency current suppressor 215 attached to
the signal cabl e Hefearingposifigon G@)randes @y pheswrigiloniish 40KeELNg 15
an external circynuferencial surface 216a of_ the cabl e housing 216 at the
posi ti on. HAEenRPAVE Y FaTRRong pERteBUppeeling 5 fifth embddimentaof a
hol | ow cyl¢pndy | hape_having a size of 1.55 mmin inner diameter, 2.20
mmin out et?&dﬁggng%%f,lﬁgﬁﬁqiﬁ‘o mmin length, as 20 illustrated in Fig.
6(b). As illustrat i 148S,.. .8( é d 6 the high-frequency current
suppressor 215 is |xei2hF% thntgﬁsi% nglgl%a&b(é)’ AR &Prgﬂ@%sﬁﬁﬁt@ﬁl néfe the
ear phobe 2bmptidesaBnl BhehRABhe ©/HC r bei ng adhered.to an
external circunferential bsurfeacc:alIQE%Taﬁg&hﬁﬁ%&ﬁggbf@’haug?ﬁﬂeﬁgi@ﬁ PLUger e n,
the hi gh- 2i8quendya sigu €heabLPRTASR coibPedti baki f OPLhE
magnetic material which conprises soft magnle1 iC po%gggg%t%?%%l%%e '
fl-at t eni n§rioropharndd2 ascwell ng flse misiropNon22d 205 Ad fHe Bhfiid@lion ThE

hi gh-frequTncy igr-reﬂﬁ 0 4 MAR 2005 17 suppressor 215 is fornmed by press
mol di ng t 8'H&ve18he Eheviignalneableed Iokcbmp xigbs naniltaktedink aantnibe si ze.

(Sixth EnBodatRibl, Bl Suldt b2dictse 200 1ondtarioh coscry Pt on il !

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



5 to an earphone system according to a sixth enbodi nrent of the present

I nvention. The earphone system according to the sixth enbodi nent has a
structure basically simlar. to that of the fifth enbodinment illustrated
in Figs. 6(a) and 6(b). Similar portions are therefore designal ddMAR 200K
reference nunerals and detailed 10 description thereof is omtted :
accordingly. As illustrated in Fig. 7(a)y an earphone system 202 conprises
. a high frequency current suppressor 225 attached to an end of the earphone
211 in series. The high-frequency current suppressor 225 is forned to have
a hol | ow t2PRPrepage Hbhiiy fervied bP pressSmolding torkavei (et ghova- 30 Mn
I n outer dianeter Qqf tﬂe uppest portions, 2.0 nmin outer dianeter of the
| owest porﬁ%?nearﬁao o glindrienlshagfe and theesizeortion, as illustrated
in Fig. 7(; 4 lustrated in Figs. 7(a) and 7(b), the high-frequency
current s plﬁirtgggg#i’ag P?tfi xed to the end of the earphone 211 in series
wi th 20 an internalp g e t qQf. ' dhered.to ap.external

ci rcunf erenci al surﬁ%%e;ﬁgq%:foo?qgﬁé%égla@'ﬁ?ﬁ?h CSGHIPHOR B RERAeed: o) e
214. Bési dgs,ad heafnlg r y | §.... copsisting of
conposi te magneti cfbrra?%traig g%@cﬁ%éﬁ%éﬁ%@%é%ﬁqﬁn o@geﬂle

obt ai ned Iprédentt ¢niveatadn oy TR rp e ILPELITR a@éorﬂngsﬁﬁdtl%g&g@gor di ng

material, simlarly to the high-frequency ‘current suppressor

to the fifembedbodintedias dhetricgird begically sihilnt t§LHlthe§§%e2?lg&hs
formed by press nolding O 4 MAR 2005 18 to have the above-nentioned hol | ow

taper shagd? Adimpantsii stratedein Figshol{ajerm)d @b)i nBiusilyr pefHbnsng to
Zl:ggr d?(ng)atrganghgggﬁqﬁq?%%%gégg%g& b;'vl lliJ:eplcgf%?rggcgon&?neerglghggg. igtsziiig]d
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



5 enbodi nent of the‘present i nventi-on. The ear phone system according to the

sevent h enbodi nent has a structure basically simlar to that of ghé Eiigth
enbodi ment illustrated in Figs. 6(a) and 6(b). Simlar portionsl:l riBAR 2005
therefore designated by like reference nunerals and detail ed description
thereof is omtted accordingly. 10 As illustrated in Fig. 8(a), an earphone
system 208 according to the seventh enbgdi nent conprises a high-frequency
current suppressor 235 attached to the signal cable 234 at a position near
the earphone. 211, simlarly to that of the above- nentioned fifth

embodi ment ?Oﬁ%"%ﬁgﬁaab@wme%mn@d halbewwimmad shape #ndaded gzecabl e. The
si gnal cabkg 234@0@&&;&5 unillustrated an inner conductor, an outer
conduct or, “RRVFRLR %%@t)ng | ayer for insulating the inner conductor
fromthe outer cond‘gﬁlg{ andkyan fjnsul atiqn, cabl e housi (rglg for coating the
outer conductor su HTLHEY: Aateptine tadiigsn (R amd 86b).[ desoription
“insul ation bl Ugh NQ.J S ' y a reference nuneral 234d in FEig,
8(b)]. In ?ﬁ?s ﬁlé%‘%p%ngbsggt e?né%ggggc R + PR ef® h 2e RNt |
the signasmiadlien@Bd bHcimde tis | ng he_j | ation,cabl e
housi ng 234d near the earphongjr%f%,ﬁ&aslﬁﬁ_}lehﬁg fat egihlén %‘%%nﬁg%?a)syﬁﬁ%lm 8(b) .

The hi gh- faecpmlting dor thet sevpptkssaih@dnbatf '
Begea %E?%%lﬁitg%a@gguency.

surface of the outer conductor in this portion. Herei
current supitasoro thatiof theofiftlsimbodimmgridlustrated fhMighi bra) ghanul ar

magnetic thin film ., conposed of Fe72Al 11017. The hi gh-frequency ‘current
suppressoré%’r}tl @wz@eﬂspggt@m pzef thexgfore desigraatledhbiyhlitfe beferdmcand a

(E gnth e oARIey  ARIEH Besprimgonc hangef I eyiitied Bobyrdingdpor i pti on
will 10 As illustrated in Fig. 8(a), an earphone system 2083
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 235 is

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

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



5 proceed to an earphone system according to a eighth enbodi nent of the
present invention. As illustrated in Fig. 9(a), the earphone . s{s} dAR@405
according to the eighth enbodi nent conprises an earphone 241, a m crophone
242, a connection plug 213, and a signal cable 244 for connecting the

ear phone 241 and the 10 m crophone 242 as well as the m crophone 242 and
the connection plug 213. As illustratedign Fig. 9(b), the earphone 241
conprises a speaker portion 248. Simlarly to the signal cable 234 of the

above- nment ?g ed §eventh epbodi ment, the signal cable 244 conprises
uni | | ust r at8d Hhi9Ref 1 have: adengithof &5 nomdamd ax filan thEcka6sd 8f 108

coating layer. for_insulatin he inner conductor fromthe outer conductor,
and an i nsd’??ﬁ P(;ﬁnacsd'm%@cﬁo?gpﬁﬁ RHercepn dwetam234but er conduct or

subst anti a{&ysRth PN ad: gth thereof [only the outer conductor 244b
and the ingulgatlton cg@&eﬁﬁ%%gqng 244d are shown in Fig. 9(b)]. Wthin the

ear phone 241, the imjieth&Pn d a h ter ductor ,244b arge
connectsed to the speaker@p’oggﬁlﬁinggﬁ E?%Lépggﬁﬁé‘ldygm &‘Fﬁ’%nﬂﬁlf%aﬁél
syst em5204precer ditogt @ arph i @by SteRNHQd : s t .in _Fi
9(a), no high-frequency current Srsu@fopresscfrm?g té’??aéékégﬁt%’ﬁb%gbﬂﬁn&n ear
t he ear phoHte Dmessmtainend tim of Ahdlleanphee® i Fip/ (dg' UHd Q—:ta-‘i'g b O
9(b), a high-frequency current suppressor 245 is tormed’on a surface of

t he outer ég@d&%’&c?@r‘l armwrdingottoert moredghthete\mbﬂdilh@n%bgﬁu;ﬂ@ggchﬂr 244b

he

and the insul ation gg?l e hoysing, 244d. 0 4 MAR 2005 20 Further, t
hi gh-freq RFr &AL stippreseBhongs 242, socensectignohplugy2dis, cahdss thin

S e RS 0L R et ahet 2
and aibi | midvd®ese 22 LPwell 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.



5 gmon the surface of the outer conductor 244b. (N nth Enbodi nent)
Further, referring to Fig. 10, description will proceed to an{jepaMARR805
system according to an ninth enbodi nrent of the present invention. 10 The
ear phone system 205 according to the ninth enbodi mnent has a basic
structure simlar to that of the eighth enbodinment illustrated in Fig.
9(a). Illustration of the basic structyge is omtted, but reference
nunerals of only different portions are designated by parentheses in Fig.
9(a). Nanely, as 145 illustrated in Fig. 9(a), the earphone system 205
according to the mykthembblenbbgh-freqmencys caxrreat psoppraddor 2446 cisophone
252, a connect gl.on plflri% 213, _agd a si.gnal cable 244 for connecting the
Nhe

ear phone. 21535 aegstindoss thin fidm (granwlamicagpeticethinsfilayd t he
connecti o 3 I LWust rat in, Fig., 10, the 20 m crophone 252
com(:j)r i tses rﬁ%ﬂ# gi%%hgﬁyﬁéﬁi%ﬁéfhg\v Phgﬂ'ftr ﬁ&“eﬁ‘i‘?’ r SBI:BWtét Mpxmr?htn ner
conduct or : QA onne&c .he ni crgphgne
portion 259, %esgjé]glt%_ie;?? I n&tl%:ilsg%gla?%ﬁ‘g%gnéﬂlgf@n?gg‘é“gb&gﬁﬁ?ﬁﬁ 9&1&-9he

ni nth Sembodranitheasuifaoesss #hebu b bdndQber 289501 gh- frequency current

25 suppressor is attached to a portion near the earphone 241 or an end of

the ear phdbnzhlEmbodimesnttyated in Fig. 10, a high-frequency current
- suppressor 255 is forned on a surface of the outer conductor 244b, in

ot her words, bet vveEﬂil‘ﬁihérotméerﬁmgdtatEirg.Zm,bd@écMﬁi&ﬂOﬁﬂlpﬁméM%

i hsul ation_cabl e housing 244d. Further, the high-frequency current

suppr essoParphone K systemg ascondimet te. anosanthi enibbdithenanofathe
magneti c in. fil. onposed of Fe72Ai 11017. The hi gh-frequency current
suppr essobqegen% 1@ven(i;1(r;£. _

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 outer conductor 244)
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



5 255 is forned to have a length of 4.2 ramand a filmthickness of 1.9
gin on the surface of the outer conductor 244b. (Tenth Enbodi nent) Further,
referring to Fig. 11, description will proceed to an earphone €ystMAR 2005
according to a tenth enbodi nent of the present 10 invention. The earphone
system 206 according to the tenth enbodinment has a basic structure simlar
to the earphone system 204 of the eightdi enbodinent illustrated in Fig.
9(a). Illustration of the basic structure is omtted, but reference
rtions are designated by parentheses in

nuneral s of _an 15 different po ]

Fi g. 9(a).an%aﬁ?>},nsggapl"|%§ﬁbg? dpusing J444(a), the earphone system 206
according to the tegth,.enbodi nent. coppri ses an ear phone 261, a m crophone
212, ha connec;iiﬁnﬁﬁmjﬂg‘iﬁ %hﬁd%éfg‘i'%u?ﬁm @?ﬂmﬁt(z)gupgmmeﬁri Zagaiésa g
ear phone 2&dn : as as m cr ophone an
the connection !ol1 uge‘glg. %qﬁgﬁﬁﬁgéga%ﬁ@%mw 6 Magpedihghin film) t ent h
Cipnresor e L AN O . T bRl hr 4RSS ahBBhemonr ¢ e

suppressor is attached to a 't on near

ear photte 285 isdforrid ed todi vl iaNldrigkh % 4.2 b inld §IEAh AR LGUL!
suppressor itself is used as a rml%ted resi ﬁ%%&%&l ng%afcgg’? sﬁ‘ﬁe

ear phone 281 Rridiensurfacenpfither eqteneyn Aucte&P 2 49H0PT €SSor 265 s .
which 0 4 MAR

2005 22 CoTH L EBBPARRIRL | o powder obt i ned by f1attening ailoy pouder
R S B M K b B
in Fhi 9- 1%n earphone system according to a tenth embodiment of the present

10  invention.

The earphone system 206 according to the tenth
embodiment has a basic structu_re' 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



5 (El eventh Enbodi ment) Further, referring to Fig- 12, description wll
proceed to an earphone system according to an el eventh enbodi negt ﬁ%‘ﬁl%ﬁ%
present invention. The earphone system 207 according to the elev nlf

enbodi nent has a basic structure simlar to the earphone system 204 of the

ei ghth enbodinent illustrated in Fig. 9(a). Illustration of the basic
structure is omtted, but reference nunéals of only different portions
are designated by parentheses in Fig. 9(a). Nanely, as illustrated in Fig.

9(a), the &yl - . (.di,ng.to,t.he el eventh 'enbodi nent
conpri ses an g&?gﬁ%ﬁﬁ%ﬁiﬁggétﬁ%ﬁgﬁaﬁé’%9ﬁﬁW@ﬁ%ﬁsmnsﬁl Ygormder and a
si gnal cablmlaéd Fe, CSRN [ t h 41, ang,t he .m crophone 272 as
well as the i czrlgghgnesg'7ggéngﬁtdhlgg%gﬁélgcﬁ%ﬁ%b%g g‘l]@ ilgh'f]’rﬁ‘%leé‘éwbhone
- syst em 20 divygpiasdoie 285 Vvanty rnddd ephodi-gent ihbl Ystgated in
Fig. 9(a), no high-frequency current rsupprggsgrwlgg gat(flg‘éﬁgdléﬁoﬁgvgoﬁion
near the cdpisénseillustirasndandFigf 1tthe ear phone 241. As illustrated in

Fig. 12, i gh-frequency. current suppressor itself is used as a nol ded
resin %oni@fqﬁg'tem gmgg thhe ni crophone 272. 25 Herein, the ,

hi gh-frequency curkent.suppressor 275 is consisting of a resin including
conposite nagnetic r’rH‘tté‘relralr"\%ﬁF’é‘ng 4819583, descrimjnnt willpproeseditoai ned

by flattery .. ncludi.ng Fe, Si,o Al, and binding material. The
hi gh-freq?éﬂ%yﬂglﬁyﬁ%&? chccodﬁ%r%%t tgﬁ‘br%é’ﬁptgmmhod@nﬁﬂ& o theess

mol di ng t @riedeatdnvdddehure illustrated in Fig. 12. Hereinunder,
description will proceed to operations and effects of the earphone system

according to the fTheh dd¥phighe! RYstem 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



5 el eventh enbodi nents of the present invention. Fig. 13 shows nmeasuring

ef fects of suppressing effect against high-frequency el ectrqugz;%tRj %U\gaves
in the earphone system using the high- frequency current suppres

according to the fifth through the eleventh enbodinents. 10 In the
measurenent, at first, a tube having 2.5 mmin dianeter and 15 nmin

| ength, which has inits central a throuh hole having 0.5 nmin dianeter
is prepared. Next, a copper wire having 0.5 mMmmin dianmeter and 300 nmin

length is papeénot 84 h e:th hishele. The conppsite ‘magnetic
material is 15 then g??g%ﬁgg %ggal%:e%ﬂrfg'adpgjlyt iPdTF o5 D?Hﬁﬁé'&ppf@r Kave an t he

| ength - di staatdtard ildueefatead mtpiigndpz primary line including a primary
hi gh-frequency current suppressor (depicted as " conmposite magnetic

material" in Fig. 1Herefmunhderptdwicriipfidn & ic.thin film
used in thgﬁseventh and the eighth ein%ﬂgdi-ngﬁgs%ggbfeédfﬁ%@?‘rg@ Ut I ng
on a ext er ¥rCEs rifutber earehon et syes tamo vieecordih 0DE A heOBITER ﬂh%}ﬁl R Have. a
| engt h50f mnnct:‘iltr) obtain a secondary line including a secon ar%

hi gh- f Pequey I eaRbodimaniss ofr thelcpresent daveation) arFimgnst sk oy N
film in Fl'h%'as@é' %(}Jgh ends, of the primary line including the primary

hi gh- f r equency “I5BurFEHttss fip Sspaiessing c6 t @¢ainsh heghofre qrvalegzer to
i nvesti gat 0SS cterigtics between two ports. Al so both ends
of the sec%r?ggry %gﬁéﬁgc%%{e%g lphé;ﬁge@&i’féf hisyslent cumiave yilo rhight-

suppr essorfrafa ey eurednt OS‘E‘EQ trggléégf Iraiécscggémwg eRhoz &?&553 %ﬁ@i{‘i %f\glrg&t ,C-)’ﬁbgu | t

I nvestigate transm ssion char
suppr essi rdevehéht embeidimesn £)dB and 35dB can be obtai ned at

quaSi -15n crowave ba?g 1|:];]e al?:l)t/aa%furg;felﬂl Z?rf)gr::d ing i
. , a tube having 2.5 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 cifcumference of the above-
mentioned copper line to have a length of 15 mm to obtain a
secondary line including a secondary high-frequency curreni-:
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



5 the secondary high-frequency current suppressors. Besides, other than

t he hi gh-frequency current suppressors depicted in the above e

| ar ger suppressing effects can be obtained by changing materi al
conposition or size thereof. As described above, according to the earphone
10 the fifth through the el eventh enbodi nents of the present

i nvention, a high-frequency. current supiressor is added to an earphone or
a mcrophone. itself, alternatively, to a part of a signal cable for
connect i ngamkdveay 2 . 1.t ternmnal .equi prent f '
mobi | & conmuni eat i gtr;d? qﬁ?’gﬁ%%&ﬁ%gggﬁ?g%&n‘? %ﬁg?ﬁ%ﬂs ikf‘leq"&”‘g‘?’brféw cabl e
by el ectropeagbeti c waves produced from the term nal equi pnent can be

syst em of

reduced. Therefore, it beconmes possible to provide an earphone system

which is able to prAsemtreamlt) sappressiig e M BRtiaeh EPW aﬁ?%&?’éﬁc

el ectromagnetic waves. 20 Wiile this invention has thus

ar been

mRogli MR 995

or

t he
ri bed

in speciffandumpbiained ati ghasivmyicoveivd beyrd it rEiy of tth%r]ﬁ’ifsmaﬁ aid !

now be %e
e

i nto ef

adi |y possjble for one skilled in the art to put t
c&? ﬁevcapﬁm Bighrixpaneacy. cworend auppeessors.t hBeabdys, other

enbodi nent eakphpng system of the present 25 invention was descri
as regar dsﬁ%}'ﬁgh%ha% h@ﬁﬁbﬁ&ﬁé‘% SHrEent fagprassoss sanighed inetlee droave

t & il SV of e pr.esent .d nyention jis not [imted
such a use‘?ﬁThe g@gﬁsdnéﬁtrg/%t e%ﬁﬁﬁ{é%}ggpr%ﬁgﬁ{si ﬁ@En_tl?%nog'iﬂH}ﬁsda@m
to variouscledRgin @th 6106 VR KPRt 8ns hpzrgeghgr%@%eem oyl ng mJS: KI Dars TRIAL

However,

novi es, in which an earphone or a eadp

one 1 rally used.

I'hventi on

bed

to
i ed

CAPPLICABILITY: 5 Adisiehaciilpst aliowe, 266 d0BILS ThANe2FPRGhe Ly dtig, Riesent

10

the fifth through the eleventh embodiments of the present
invention, 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

15

20

25

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

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
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 can be readily attached and

fixed to an earphone, a m crophone, or a signal cable wused for thjuﬂigﬁr
el ectroni c equi pnents. Therefore, unnecessary high-frequency cupf% (e
reduced sufficiently. Accordingly, 10 the present invention is effective
enough to solve various EM problens. Further, according to another aspect
of the present invention, high-frequend current generated by

el ectromagnetic induction can be reduced by adding a hi gh-frequency

current 1584 . a0 earphone,.a headphone or, a m crophone
itself, al (tagr nat | vei yf,élgeggorsilﬁgﬁléls?f:d’ﬁaﬂnoéféﬁ?’en} S‘Frh’égﬁﬁgc%‘iuﬂbh?%%.a
Accor di ngl Neadp® o €5 BlenlaPRERL | is very effective to the increase of
SAR val ue in abhuman hggd byfﬁlg’%gfiéctron&gneti c waves that has been

seriously a problemin recent years. 20 04 MAR 2005 26 CLAIMS 1. An

ear phone system conpri sing a connection plug connected to an out put

t erm nal NQUSHB%FAMPH{JIEAMLT‘ﬁn ear phone, and a signal cable for
conneﬁ%ing sai d conpection_plug _and said earphone, wherein said earphone
systenPi s provi ded 4 desarieth aboyeueneyrding dut anupgs €stsof theap fodeingh-
f.requency .current: suppr.essQr is consisting of a material selected fromthe
fol I owi ng ‘BV&ijdon, an Eﬁpggﬁft@nﬁégr@@menmtsmmeMrc lreagonipe i sedddgf t

ot o BRI B0 kSRS BlkGri 16 S iR s T
CorP L 64 ot oot Mo AR U SRR, Dod ey
high-frequency current 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



c. A magnetic loss thin filmwhich is a granular magnetic thin filmand
conprises a first nenber consisting of at |east any one of FGUWAR\"ZBBS”

m xture thereof and a second menber consisting of insulating nmateri al
including at |east nore than one kind of elenments other than said Fe, Co,
Ni. 2. An earphone systemclainmed in claim1, wherein a high-frequency
current suppressor is added at |east _parti aIIy to any one of said
connection plug, said earphone, and gg A si gnhal cable. 3. An earphone
systemas clained in claiml1, wherein a part or a whole of outer

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

sai d high-frequency current suppressor. 4. An earphone systemas clainmed in
claim1, wherein said high-frequency current suppressor is included inside

sai d earphone. A&earﬁﬂo@%@i@:‘ﬂeco?ﬁﬁs‘?ﬁq Qscoﬂh@ét%dplha c%h & to %e&ﬁ:g&ba part .

or a whole of outer circunference sai d signal I'S covere y said
hi gh- f r equency®BilIRk 8heN SHFSFEs sAUIPOENIARD Zotope, agd aAﬁ'géalrEﬁ"Fdﬁéorsyst em

claimed in cl abaméttioy sdid Mﬁfeetacb"h pidy it E4ig Gaepitohe, %@F@rﬁ‘fsaﬂmbﬁ&ﬁor i's
made of fl exi bI ak_which el ong at es OV‘ié“ | engt h

nenber
along an axi al yﬁeF"e&St PE)%V'AC])efd 8 d %th Ereq?ensﬂ(nc‘éré?'ﬁ %i’f'gf'e?ﬁ' a| med in
claim2 or 3, fwaeerincrdrd; bugire$soe s eonsistinguoft @ mbaterigpebssad from fhHeovi ded
near a portiony signal cable and said earphone are connected to
each other. 8. Owﬁfgﬁﬁgge systemas clainmed in claiml, wherein said
ear phone system further conprises a mcrophone. 9. An earphone system as

clainmed in clai nA7con%§|Fc@|nﬁhg$1@t|§| rﬁétﬁhaﬂc Wﬁ&HeéHPNprls%HrsroﬁnﬁaﬁHQﬁH Eé\ﬁ@ér i's
ne systemaS clalned in claim

i ncl uded i nsi de ét?% o ?Ig onle a&
7, wherein a hou ﬁ'é' €909 algnt H‘é‘i” ”é'é{TgpﬁBr\"éaSBrFesa-c?'d%atﬂdophone
is formed by sai Iminhmghnéteaqluency

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.




current suppressor. 11. An earphone systemclained in claim1, wherein at
| east one of the conponents consists of a high-frequency current
suppressor, fromwhich said connection plug, said earphone, (s&iMARI2jpR!
cable and said m crophoneare nade. ABSTRACT An ear phone system 201
conprises an earphone 211, a mcrophone 212, a connection plug 213, a
signal cable 214 for connecting those, 7ar1,d a hollow cylindrical

hi gh-frequency current suppressor 215%7attached to the si ghal cable 214 at
a position near the earphone 211 with covering an external
circunuferencial surface 216a of the cable housing 216. When used for a-
termnal _equipnent for nobile comrunication, high-frequency current
gener at ed®-by eﬁ'é(ﬁaﬂ’ Riflgn exstemvelgigedy inp ¢laid2 ferom winerdie ravinighl-freguepricpnent’
can be reducedcuridit RAPRRAGEIsSHSHE B RLILIE IAhENEMd halink ¥ bRAREWREL SAR

val ue in human heaq:. e .
elongates over all length along an axial direction of said cable.

7. An earphone system as claimed in claim 2 or 3, wherein said high-frequency
current suppressor is provided near a portion where sald signal cable and

said earphone are connected to each other.

8. An earphone system as claimed in claim 1, wherein said earphone system
further comprises a microphone.

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.





