;e3e {$ x !$"@HDS6z$TSPZ 616 July 2004 1 ELECTRONI C COVPONENT COVPRI SI NG
A METALLI C CASE PROVI DED W TH A MAGNETI C LOSS MATERI AL BACKGROUND OF THE

| NVENTI ON (1) FIELD OF THE | NVENTI ON The present invention relates to an

el ectroni c conponent conprising a netallic case or casing, i Raybbeal ar,
to an el ectronic conponent conprising a netallic case provided with a
magnetic | oss material, which uses a magnetic substance having a great
magneti c | oss characteristic at a high frequency and in which the nagnetic
substance has an excellent conplex perneability characteristic effective in
suppressi on of electromagnetic interfetence and undesired radiation caused
by reflection or resonance of a netallic case questioned in a high-speed

operation type of active elenent or_a high f n i onponent
and an el ectroniﬁ%@ﬁ@@ﬂ@@QWF%@@IW%ﬂH%&@k%%EE?% ecently, a
hi gh- speed operation type of_highly,i [ ] r device has
been spread signifi caﬁé@\/m@Xﬁ'Tgéwgfg‘%@ﬁgbégch% enent such as a
random access nenory (RAM, a read only nenory (ROM, a m croprocessor
(MPU), a central processing unit (CPU), or an inmage processor arithnetic

logic unit (IPALU) is known. In relation to these active el enents,
cal cul ati on speed and signal processing speed are rapidly nade higher, so

that an electri c@meﬁ@p@?ggztfmggNwma hi gh-speed el ectronic

circuit is a main cause o ielectric high frequency noise since it is

acconpani ed with f FEI O RAERINVERTESNr i ¢ vol tage and current. 16 July
2004 2 On the ot Iger hand, |ightening, thinning, and m niaturizing of an

el ectroni c conporet presdntipwantidn sclaEisdowat electredioycarapPRePryReeEng a
Accordingly, the integration degree of a seniconductor devjce and. the
packagi ng destsliicycase arroasing in aricWBnisOAR SIEGIRTE HPRCEEMWFPER SEE Y are

ignifi tl de higher., Thus, tight|y int ted t [
ol ament s oM pedase Hes sl sstediPsloB Ry e it BEABNTRRRERE Ths”
d the af ti d hi gh- d _si I [We i ' th
o1 ot r omagRBEPENORIENIS BrEat (AR GRRe e Eaa oo Al o gy Eamusopenae (he
di ati 10i Se. W=Yoxs | Call OB ired
boar 0, 5 probi I B es S e B e e e vadiaton 1 rom

a current suppl yingid LAECHHR AR AforebEERRromAraticutetferemzesang agai nst
t he problem "a concentrated constant conmponent, such as a decoupling

condenser, jreldstearhamktioh ddieed byrrefitctarppt rdsegahcaef afveladicd@d@. In the
hi gh-speed el ectronic integrated el ement or wired board, however, it has
occurred t hajestibaeddh acigbspeed mpasatian tyami Giacive £lemeBhoeATgh feauency

concentrated constant circuit as a prerequisite, has no effect since the
si gnal pat lelegtesrc eomponentiasdrarbelesdorisaPaigiUdue to the generated noise

'neluding a higher, Rar R & QIR RELATED ART

Recently, a high-speed operation type of highly integrated
semiconductor device has been spread significantly. As an example, a logic
circuit element such as a random access memory (RAM), a read only memory
(ROM), a microprocessor (MPU), a central processing unit (CPU}, or an image
processor arithmetic logic unit (IPALU) is known. In relation to these active
elements, calculation speed and signal processing speed are rapidly made
higher, so that an electric signal transmitting through a high-speed electronic
circuit is a main cause of a dielectric high frequency noise since itis

accompanied with a rapid change in electric voltage and current.



Further, an el ectronic conponent conprising a netallic case or casing,
which will be hereinafter referred to as a netallic case, has a problem
that the el ectromagnetic interference or undesired radiation is caused by
radi ation or resonance of the metallic case. SUMWARY OF THE 1gNYfMNBbEAN It is
an object of the invention to provide ap el ectronic conponent conprising a
nmetallic case in which the electromagnetic interference and undesired

radi ati on, which are caused by the netallic case acconmodati ng 16 July
2004 3 such hi ghpgees R rid) ighiepnafthiseiries andusinéatudevtc &hd el ectroni ¢
circuit, are reduced. According to the present inventjon, there is provided
an el ect r aslb6tr6HIEROAGIEN T EPIKi ap prgatus refle LPMItEdliraBid PTOSIEES ¢ r cui t
elenent in a netallic case. In the present_inventioa,.the nﬁgallic case is
provi ded whtdordinggies irdegistionfdagreesiie SSMIGORAIET FeVIPBOI e eri al . Here,
in the electronic conponent conprising a netallic cas [ di o the

i nvent i on, packagingdensitt elan RICIORE ¢RIGARTEM qrhgrﬁ)rpchﬁyuﬁggg}ogé\;ﬁ%é ina

pl ace of the netallic case where the hjgh.f or on at
Peact par (SianTgAACAEENEL T TgnIY RLCHETAT PrEaEd AT yeRRRRS, 1,

hand, in the el ectronic. conponent LSl I ~acquos dhAag to
the i nvent$l§ments Of§'%‘@éﬁ@$§@fﬁ aﬁgﬁggﬁgkﬁggﬁgggg%ﬁénwaﬁ%ﬁ?s made of a

magnetic | sé@gﬁé%w%%g@ih% %@Pé%cgﬁiﬁ@b@iui@éésw caupotid i on

represente es at least one of Fe, Co and N. X

denot s _at oiuef i RS fn Bl BRI vRiGebrib it khankigh, requbncydenaragiafon! cast

one of F, magnetic | oss material is a narrow band nagnetic
| oss mat er hjgkesuch that the maxi rumvalue w'nmax of an inmaginary part u"
exists in a frequency range of 100 MHz to 10GHz in corr,plgx Eg{imsability
characteristics mnsudthatrecemtedlacironic ringwited BIHMRN & WERd GPEXEEt t han 200%

where the rel ative bandwi dth bw is obtained. by extracting a f uenc
problem is pointed out in relation to the unc?eswe raélatlon ftoHd Pedrr&M y

supplying line to an active element. As a countermeasure against the problem,
a concentrated constant component, such as a decoupling condenser, IS

inserted in the current supplying line, for example.

In the high-speed electronic integrated elermnent or wired board, however,
it has occurred that the noise-couniermeasure, which uses a conventional
concentrated constant circuit as a prerequisite, has no effect since the signal

path operates as a distributed constant due to the generated noise including a

higher harmonic component.

Further, an electronic compenent comprising a metallic case or casing,
which will be hereinafter referred to as a metallic case, has a problem that the

electromagnetic interference or undesired radiation is caused by radiation or

resonance of the metallic case.

SUMMARY OF THE INVENTION
It is an object of the invention to provide an electronic component
comprising a metallic case in which the electromagnetic interference and

undesired radiation, which are caused by the metallic case accommodating



bandw dt h between two frequencies at which the value of a " is 50% of the
maxi mum a "max and normal i zing the frequency bandwi dth at the center
frequency thereof. Qtherwise, it is preferred that the magnetic thin film
is made of a magnetic |oss material having a conposition repgegfndesh by

M X-Y, wherein Mdenotes at | east one of Fe, Co and Ni, X denotées at | east
one of elenents other than Mand Y, and Y denotes at |east one of F. N and
O The nmagnetic loss material is a broad band nagnetic | oss material such

that the ' 'Hw’q‘ Pé &0l S80h B eadt JerEgbmauiopastica aneelstisonin ciiclitequency
range of %ggh \é%ﬁy p2(504 4W|8HZ to |OGHz in conplex pernmeability

characterisgtirsgu@ng that a relative bandwi dth bw is not snmaller than 150~b
where the relative bandwi dth bw is obtained by extracting a frequency

bandwi dt h bet weexcdonginfyriediie present atvertiophthere s/ ArQwdest ag eleqleonPo, of ~ t he
maxi mum a "max and normalizing the frequency bandwi dth at. the (%elp%er
f r equency doheg@Eaint CBRIERIMESCRIFAQNE creurHe’ BREVNESTREGL N2 MEIQMF r ont
sectional view of a dielectric resonator. filter in.t f] j t
accor di ng aaset hethenvi@senbinveptign, tﬁ'ei@e@h@c‘-ﬂr‘?&?&{? ipéo@ggﬁi%%éwe?@#g‘ﬁgpt uner
box in the second enbodi nent according to the invention, Fig. 3 is a
schemat i ¢ fdrrmegdacdia Vegiets IossJIpatant gi ng apparatus in an enbodi ment

according to t hﬁ-eﬂe;%‘,’ﬁ%“ %g@ﬁ%gp @@Qgﬁ(@%@ﬁ% g rRbidicesuenascaiependence

of ~" of a sanp to the invention; Fig~ 5
o6 snana g gl B B e P Enove.an exapl & of
suppr essi QN 1A AR RideORnBR! B iabh afeg@ency current passes or on at least part
of an inner wall surface of the metallic case.
On the other hand, in the electronic component comprising a metallic
case according to the invention, it is preferred that the magnetic thin film is
made of a magnetic loss material. The magnetic loss material has a
composition represented by M-X-Y, wherein M denotes at least one of Fe, Co
and Ni, X denotes at least one of elements other than M and Y, and Y denotes
at least one of F, N and O. The magnetic loss material is a harrow band
magnetic loss material such that the maximum value 1., of an imaginary part
u” exists in a frequency range of 100 MHz to 10GHz in complex permeability
characleristics and that a relative bandwidth bwr is not greater than 200%
where the relative bandwidth bwr is obtained by extracting a frequency
bandwidth between two frequencies at which the value of 1" is 50% of the
maximum 2 * ., and normalizing the frequency bandwidth at the center
frequency thereof. Otherwise, it is preferred that the magnetic thin film is made
of a magnetic loss material having a composition represented by M-X-Y,
wherein M denotes at least one of Fe, Co and Ni, X denotes at least one of
elements other than M and Y, and Y denotes at least one of FNand O. The

magnetic loss material is a broad band magnetic loss material such that the

maximum value 1", of an imaginary part u’ exists in a frequency range of 100



dependence of the case resonance shown in Fig. 6; Fig. 8 is a schematic
structural view of a neasuring apparatus of case resonance radi ation; and
Fig. 9 shows an exanple that EM radiation is suppressed due to decrease of
the case resonance. DESCRI PTION OF THE PREFERRED EMBCDI MENT 4@ jygisBdances
of the present invention will be descrihed in detail before describing
enbodi nents of the invention. 5 16 July 2004 The inventors has ever
invented a conpl ex magnetic substance whose nmagnetic loss is large at a

hi gh frequentyio ARGHE N RENTHEX P@Mﬂ@ébiﬁﬁyfcﬂmramehytimam datianrelatidesi r ed

radi ati on, which is caused by the above nentioned sem conductor device or

el ect r oni chghdwidit bwiYs Hbseasliaointnet Hlb6wd cronpé exlativg handwidhbwaisce cl ose
to a source of the undesired radiation. It is known froma recent sbu?g
that the abomratebeekbadimpe fatduencybendwidnstwaeh dWaIaGHENCIRS BhtBST ed
radi ati on, which uses a magnetic loss, is achieved by giving,an equi val ent
resi stivi t jnecaaipenént. "to50feokiheconasimum ¢ reuffd Wéhgﬂg “B%éf C¥ of the
undesired radiati on. The size of the equiyvalent resistivity conponent
depends onbah@NEﬂhétﬁﬂa@ﬁ@eﬁﬁﬁﬁéﬁﬂﬁyﬂﬁggokern1or the imaginary part u" of
the magnetic substance. Mre particularly, the size of the resistivity
conponent equivalently inserted to an electronic circuit is generally in

proportion to w' t i f MRGIQEs substance when the area
of the magnetic ?gﬁEFa@%%h%ﬁﬁ@@??qhﬁﬁg ore,ﬁt e larger w' is required to
achi eve desired a4 anual g Qlciidi) viRGest & aticadt atdamatomitdransmalfirstr or

t hi nner nmagneti c substance. For exanple, the magnetic inmaginary part ~" was

required t@nﬁﬁd@rﬁeﬁf‘ééﬁf@lrﬁg fohasnyaities; i N order to take nmeasures agai nst
the undesired radi ation by neans of the magnetic | oss substance in a mnute

area such as an Fpperispasthehatic setibrefl vieve ehi domeiUeoin HeEeseNdso that the
requi red magnetic substance should have had an extrenely |large ~" conpared
with the cemiedimenbicomging iocthiede¥emiteri al. The inventors focused on the

excell ent perneability characteristic of a granul ar . t stance in
whi ch minute g i&isresehematip ghuckraly/igy f@v%?ﬁ?”ﬁ@%h%éﬁ%}u}gni%@an
un- magneti ¢ substance such as ﬁ% ceramc., in a process of a study for the

sof t nagnelef‘@%@§f‘éﬁ6%0r9§pgnpa & 1BYEA it t e | ng method or a vapor
maneti ¢ metal 11 & el etating Qe e e e e the
in an embodiment according to the invention;
Fig. 5 shows an example of frequency dependence of p” of a
comparison sample 1;
Fig. 6 shows a case resonance measuring system;
Fig. 7 shows an example of suppression and absorption material area
dependence of the case resonance shown in Fig. 6,
Fig. 8 is a schematic structural view of a measuring apparatus of case
resonance radiation; and

Fig. @ shows an example that EMI radiation is suppressed due to

decrease of the case resonance.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Circumstances of the present invention will be described in detail before

describing embodiments of the invention.



6 16 July 2004 particle, they found that a great nagnetic | oss
characteristic could be obtained in a high frequency range when the
concentration of the magnetic netallic particles in the granular magnetic
substance exists within a specific range. There have ever begyuRpagost udi es
for the granular magnetic substance havisng a conposition of MX-Y, wherein
M denotes a nagnetic netallic elenent, Y denotes one of O Nor F, and X
denotes an el ement other than Mand Y, and it has been known that the
granul ar nmagnet i The ibairaoeendmever iheeded SatanateXdnagrgliesrbHaN6h WiaSe a
lower loss. In this MX-Y granul ar magnetic substance thﬁ ﬁi Zﬁv f the
sat ur at i onmaggBtt iasat isdargéepen Hghdre qURRCY ofRFEP Y G WRY CRETRF oﬁ(jrﬁonent.

Thus, the ratio of the M conponent shoul d be e .hi i - to
achi eve a $EpmessiagwratasdedragisdionzwhicHds C@Hﬁggﬁiystnﬁ%%g)gseerﬂeﬁﬁ%ﬁé%te of the

M conponent in the M X-Y granul ar magneti.c kMt ed
Wi t him; a r%@I@@%"Qp‘ﬁlﬂredEB’ICQ%%’I]?’@I?FHBIC%”gﬁftuPzﬁ%ﬁ?@%@;ﬁg@%ﬁ%ﬁgE Xgener ally

80% or nmore of that of the bul i j pEe CagmHowg t he
M corrponenE“a&I“@H@,SUPﬁIaé]Cge‘H%‘cr‘% © %%@ﬁ@&@f tﬁﬁa{ t Lsge%qig(-é%ﬁgr anul ar nmalgneti c

substance |3 sed 83 & JRANALHE AB8US.RbeAvBE BclaRauaBENansduot or el enent

or a transfBFh@ e examning in wide range the rate OCfbht he M
conmponent ip_the. | e dRINRIdSichy REicNGses whmagndtasloas cisrgatieéE Ry of

M X-, Mehg?ﬁuﬁir&ﬁ%@% magnetic netallic element, Y denotes one of O N
and F, and Xislenatesidiic st RamtivitptbepohbantoMhareetroningitHikewhshs'S tbtind
that the Igrge magnetic | oss was shown in a hiﬂ%g frequencP/ range in any
conposi t i 0BeENSst eNhvhetidsiredoadiedinnr alhersizs ot the ertdvRiENt G|

a certain range. The highest range, in which a ratio of the. t
i ndi cat es aosgtomeat dependgretthe sizece! the BAYRYC IR5F L5 Of II?E '%&Bﬁg})gﬁﬁk

metal | i c magnetic substance conprising th 0 duSiehe range,
whi ch so faf oh&e pegmesic fbsR56pul r%ﬁarﬁ?m?ﬂéqﬁ/g%% 8ﬂ§%ﬂ%§'r§tlma netic

substance with a higher saturati i i ORirdhfistqadravaly lrpss. A

mat eri al e%pmn%@ﬁt%%mﬁiemg’daéeﬁgd ?@%@%3%%;@5@§8£ 7 luzged Tor a hi gh
frequency m cro, nagnet,i [ d heqabet enpstahosedhen tie dreapfency
i nduct or  siRfieROTIRE ﬂﬂﬁ?qogﬁ%ﬁggkggggpg@ varde of real number part

per meabi |1 yo (hdn Ak it is¥o@f Uik forarape eargzaLl enrediredrosichiens t y,
however, is snalT since the rate of the X-Y conponents, which influences
the resistigddipsd diferlu@tion\Wiene uhdebirddmadiaiitmisbessaaliff CriRinGR MARANHE
above reason, the perneability at the high frequency would deteriorate in
accor dance ubksteridee occurrence of the eddy-current loss in the high
frequency range, so that the above-described material is n i le for a
conpar ati vel y t hifedr exagmple; the magngiednagingrmBpdét mrte&uﬁggstélrﬂeé.aﬁn a

range where the ratio of the Mco ent indi . t i iati
QNG | 24t | ETEB0BGI VLSS SFIETGBI G ML 6L PRAE B T BTk oo sl i ¢
magneti ¢ substance osin h : L& S Einvinhgr part
conpar at i veqwmeépéé%gﬁgﬁn? t}cg@ﬁglfs gﬁ%@%&%\g%%ﬁ% aﬁrél}reg,j S0 tITat thg
eddy-current, | os I j - tihe réduiisden nefic tshiestasicer i al
is only a G Wﬂﬁ%mgt%éﬁ@h’éa&n?gﬁ%'?% AIMS(;stargat\j:vouIrdd(mble aeﬁss al nost caused

by patural LESABHAGE hollu exliBmely RAYENCkoMipaled Rititao asndEhtiohal he
1n wou

magnetic i ary part -~ e narrow, which is suitable far a

noi se-countr%ragﬁ@ﬁgchg maderd@inge of a frequency in a narrow band (high
frequency current suppression). In a range where the ratio of the M
conponent i ndi cat Rednsaitorsfocosetagribe exaelia RFIMEESIbY C’P%r%t%ﬂ'?g’cég‘% or

nore of that of the bulk netallic magneti ¢ substange co si.ng the
conponent apme)an magnetic substange i Whifh MEpULe 4p eq@d@ﬁ{%?!ﬁca?gg'gL%r%M y

500uacm or nore, so that the eddy-current |oss I 1 I pakE,
and that a Pvenlyelistgriad @ ahierRRETIIF PRREST %ﬁ@o%%%ﬁzgﬁ%@l(ggﬁs%%@ ar ger

thermal agitation of a spin and thereb t i @brwhi ch
nat ur al rgs@hérﬁ:@bﬁ%d?%%O%”ﬁg?@%?ﬁa?ﬁ%g%gﬁé@%rﬁgo f?‘{nﬁg‘f%’?&gﬁ% u" rWoul d
show a larger value ip a w ra thy eStrianost theon i s

sui tabl e fgyagﬁbf)?%%%ﬁ%'ﬁ nb?tﬂﬁgghﬁg%erc?-égﬁc%g/ acét}yégl?q?%ra t{)r oad band. 16

July 2004 8 t Yo P {dhethistihstdreeratdasiof thde M
conmponent i@%ﬂ@?ﬁéﬁ%ﬁﬁé P%?lg{%a%h?Lie?ngﬁdghr ange according to the

i nvention, magnetic interaction between M conponents hardly occurs and

t hereby the range becones super paramagnetic. The reference for designing a
material in disposing a nagnetic | oss

¥ic Mwas in



material adjacent to an electronic circuit so as to suppress a high
frequency current is given by a product w'S of the magnetic inmaginary part
w' and a thickness b of the nagnetic |oss material. Generally, w8 z 1000
(wr) is required for effectively suppressing high frequency 1@u\rmfg@04at a
few 100MHz of frequency. Therefore, thegmgnetic |loss material of w' =1
is required to have a thickness of 1 pmor nore. So, a material having a
| ow resistivity in which eddy-current |oss occurs easily is not preferable
to be usedpahipid Mee\E RTPRISIHEL ayrbavinagnatic Esssihavactprisic 200PSTAPEINfRr e,
that is, in the conposition systemaccording to the inventjon, a. suitable
range is tinad highefre@bérmcyofangeeniver trepoorsentiatiancites MagNatGREIaT

magneti zati on of 80%or |ess of that of the bulk tallic nmgnetijc

subst ance paniptdssinrige tganiae o1ENRIGSURSIINES BRfS t"Hngl'” ?@eﬁﬂﬁgﬁanﬁ% a

magneti sm woul d not occur, that is, the ratio of the M.co i.ndi-cat es
a sat ur at i Sherealgea el hesn sramyssiigiesdsr BegranHEg" rB@grg%tgc %ﬁisﬁ% Qﬁlgiln

magneti ¢ substance conprising the Mc nent I i h

ci ?cumst an@EoMAgdiqrho M%S%%W@*GW@%%E Wﬁéﬁgﬁco@g%nr{%%u rg%mr?rg;neti c
subst ance can be appljed,to an el ectraoni i & aedad lic
c;se, and gﬁpgteﬁéaﬁdzo{g{\#%r ﬁmgi%ﬁ%%%ﬁ%ﬁﬁgﬁmﬁﬁﬁﬁqﬁ%?hventi oln
ill be d i b i b{; Ik : &isgturation h i
W € eﬁggl&egg @é{},&ﬁﬁ?ﬁ@g?@%& ﬁlx%g}‘\'bﬁc%ubﬁﬁﬁ@é BB8G faogdisgturdtion here i s

shown a pa ure o releCtric resonator in an enbodi nent

accor di ng fxfaemgﬁﬁé?%hﬁéfﬁgﬁﬂh%‘{oﬂré‘r ibbss mrbediment grarhsardinabeetic substéseat or

000

forms a fi 16 July 2004 The filter 11 conprises dielectric
resonat or s 43578 %f thd saffaddn tiehtishidehends pndhe vetirearaig Rt Bech of
supports 15, 17, 19 and 21 on a bottomface of a netallic case.13.form ng a

metal |ic cauiiponeAt.MaTkns aheustia of dre Mheorapppitisficild be madeNighgr ] | s
generally such that the Q value of the dielectric_resonat (o)
det eri or at erder tnadhiens pdargersaiuration MeeREYZati0Bas£01 'F?“ﬁé@?ﬁ\qﬁﬂéq%% (%ft s

both sid ith i t 'output, t i nal s 35 -3 i JirNH A h
cgrrpr;s!seeisﬁ\ﬁl)mﬁaM 6‘%&%]%5!"96?&)%; @lf'gr:épa T‘ar'&nﬂ@r{l]%fq g%b%%@%ﬁégﬁi%gﬁgr%%ed so

as to cover .an open porti 0 . e s of | dfcqerrsaindl802anhi ch
forms a metdl "?éféaegﬁﬁpa%g% %{#}ﬂ&gﬁQ%Véatgfi%ilozlsr?égge%@% f1(‘\gor adj%sti ng a

frequency 3}3& é?ﬁﬂgf’of eHS\EIk@%t%’!i'cirﬁaﬁﬁéﬁfs@%té@cé bawnpasihoahedvicy can be
P US|

adjusted b ng each interval between the dielectric resonators 23,

25, 27 and ;%c%!%ﬁt%‘?or{@tiﬁ@@néﬁf@:‘i@sé@htt‘#h%,th@lﬁ/l-éﬂﬁ‘dgﬁﬂumhmagﬂmip/ out put
probes 31 acﬁ%' are att’ache% to the inside of a netallic case 15 since

they are i nginstil bYiseanes resghaticarorelod et righdigaeeney fidiciPr Jefeat or a
dielectric resonator 23 and 29. The attachnment |evel is alnost equal to the
center | eveatarafotnher. cylindrical dielectric resonators 23 and 29 as a nost
suitable | ocation for electromagnetic field connectio T, -ructure
i s al most sanme ash$ Baeseit Oéeéém@ﬁgi'%%‘}'e fngee rpte?esgnfgfcgr (lyrfetrgﬁﬁ The

dielectric resonator filtey i he emhodi i ehe PN,
however, i éhﬁigrﬁéhﬂ@ﬁfnqgwct%gjsim%]%hgsgén%qﬁﬁégﬁg?cgmg%(gﬁlﬁ @%w&gﬁeti c

thin film5]1l nade of Fea-Al (- i b 11§ drignerarsxf ace of
the netal | i9€n0ies ar3agRqly H&etﬁ@ééﬁl%%m&%ger@&g %\ﬁﬁieagp’f orma netallic

cavity, by f SRULLEdGARLRM nEATTERE ¥ ke arentdrelommyaiiitos tage film 51

can achiev onagnetic interference suppression and radiation
Suppr €ssl O%praﬁéf‘o%srﬁés ShBGATIANBEIRAT dtUsALY rpgaEean\c oapPReHDs JElaMe
[

i nside of the ter 11, or absorption of a high frequency noise fromthe
outside.  when the concentration of the magnetic metallic M was in a certain range.

The highest range, in which a ratio of the M component indicates a
saturation magnetization of 80% or more of that of the bulk metallic magnetic
substance comprising the M component alone, is the range, which so far has
been studied popularly, of the M-X-Y granuiar magnetic substance with a higher

saturation magnetization and a lower loss. A material existing in this range is




10 16 July 2004 In the above first enbodinent, Fea Allj-OY. is used as the
granul ar magnetic thin film51. The invention is defined, however, to use a
magneti ¢ substance represented by a general forrmula of MX-Y, and is not
limted to the above first enbodinent. Referring to Fig. 2, 4ign Fy@@r box
73 in the second enbodi nent according to the invention, a mﬁre&ﬂ% ate 67,
on which el ectronic conponents such as a shield plate 57, an I C device 59)
a condenser 61, an inductor 63 and a | oop inductor 65 are packed, is

accommodat gd. akd b ferRAISRICEO M drehib Geviowdalt as treaamrédieatidnad
metallic clggeedé ﬂqg? H@?\‘ ad%i tripcg’n, t her eg is a phono-jack 69 provided so as to

proj ect ougighdfedtthc§anguctbheinabare nsdtetiat haeailargal vese ob iem nanRataRarnt a
conventional” tuner box. The tuner box in the second enbodi nent according to
t he i nvent h@imeAEWEM@N, aricstrdit bf arsantratioomadretizatioent T6RAESIEHEN . n that a
granul ar magnetic thin film 71 made of Fea-Al(3-Oy is faorned on the entire

i nner sur f acweotr, ihsmmitsindd hegate obBeaRd’ EMEPRELEIS, M@‘%bﬁ'f‘ieg?s‘?s ch form

Film 71 caresghitoyi anecty bR HNe s dretaBe i Eed o aopReagrot 1M "
Cindesi ed_Blecpeiopdgataada TBHUSBROP LT Br O R P DR Sarncy o ae.
the.gr anul GFCHEGHRE PETETRAFFT T B o o S s eer . T
use amagney | o, SUBSHANG S LERSASFRE SliiedonERErRark eV ac nddnen land s

not limte Ve SEecon i nent . , an enbodi nrent of a

structure gf.ancM XX 0rAMb RhcAREBEL irfa SaMgd aneee Hueatid oighed/t he
i nvention and a manufact uri ng nmethod thereof will be described with

reference tgnffddienBindredies i@ sigutanioRirgagletizatioput 86 0g legspandf0% 97 s

provided with a target _
more of that of the bulk metallic magnetic substance composing the M
component alone, the resistivity is comparatively large such that generally
100pQ+cm or more, so that the eddy-current loss would be little even when the
thickness of the material is only a few um and that the magnetic loss would be a
loss almost caused by natural resonance. Thus, the frequency distribution
width of the magnetic imaginary part " would be narrow, which is suitable for a
noise-countermeasure in a range of a frequency in a narrow band (high
frequency current suppression).  In a range where the ratio of the M
component indicates a saturation magnetization of 60% or less and 35% or
more of that of the bulk metallic magnetic substance composing the M
component alone, the resistivity is further larger such that generally 500uf2ecm
or more, so that the eddy-current loss would be extremely small, and that a little
magnetic interaction between M components causes larger thermal agitation of
a spin and thereby fluctuation of a frequency at which natural resonance occurs.
As a result, the magnetic imaginary part u* would show a larger value in a wide

range. Thus, this range of composition is suitable for suppression of high

frequency current in a broad band.



sanple table 83 and a substrate 85 in a vacuum chanber 81 capabl e of 11
16 July 2004 exhausting by neans of a vacuum punp 79. The target sanple
table 83 is connected to an RF power source 87. The target sanple table 83
has a target 89 and a chip 91 disposed thereon. A shutter 9kgi f§batwsed
between the target sanple table 83 and ghe substrate 85 so as to cover the
substrate. A reference nunber 93 denotes a gas supplying portion for

supplying the chanber with gas. (Sanple 1 ) As shown in Fig. 3, a granular

magnetic thin fidmiies offreghcom hhengs aswhohitseratie of Hrevdt eprmpspant & i ng
met hod under a condition shown in the below table 1. The sputtered thin

fil mWas hgaket e@atiedinan taat ehpeamga necatirgoivdhedrvenii®rm oI vacuum
under magnetic field to obtain a sanple 1. As a result of an analysis by a

f | uor escentieXaction Seeaanokicapyponenthdasly SicaEE aRdELeRY 1B posi ti on of
the thin filmwas Fe~zAl ~i O. The sanple 1 had 2. O-min fil mthickness,
530w52cm ihectimesupenpaAMmagististi vity, 180e (1.42 x 103A/m) in Hk,

16800Gauss (1.68T) in Ms, and 148% i n rel.ative bandw -The..relative
bandwi dt h bwr i SThSbTeiPFRSIEepT ERFI0RNY ﬁ@‘%‘ef'%‘aﬁ%‘%%%@u?‘%%“Cbrebt%\?een £ Wo

frequencies at which the val ue of .a " i %, 0f, I " and
nor ﬂgl i z: ngatsig! ﬁh@ﬁ?@ﬁ&%fﬁ%‘ﬁl‘%'&?d" %gégﬁtngB%rS%QWrﬁ%% The

of o motal PG AL e A T e R e P ena was

comprisin e M conponent al one was

tepoe 1 BRI SAaRA ok Mo Démrbg e S0 oot o
100mm) Tar gekpirddA8r sfbdiveh?Supbreses(Hilgh freguizecy Bument Safaw JRAMHZ of
frequency. Therefore, the magnetic loss material of &’ = 1000 is required to
have a thickness of 1um or more. So, a material having a low resistivity in
which eddy-current loss occurs easily is not preferable to be used. Inthe
composition having a resistivity of 100uf2=cm or more, that is, in the
composition system according to the invention, a suitable range is that the ratio
of the M component indicates a saturation magnetization of 80% or less of that
of the bulk metallic magnetic substance comprising the M component alone,
and that the super Para magnetism would not occur, that is, the ratio of the M
component indicates a saturation magnetization of 35% or more of that of the
bulk metallic magnetic substance comprising the M component alone.
in view of such circumstances, the inventors have found that the above
granular magnetic substance can be applied to an e1ectroni9 component
comprising a metallic case, and this leads to the invention.
Now, embodiments of the invention will be described with reference to
drawings.
Referring to Fig. 1, there is shown a part of a structure of a dielectric

resonator in an embodiment according to the invention.  In this embodiment,

the dielectric resonator forms a filter 11.



12 16 July 2004 ~-f response was exam ned in order to inspect the magnetic
| oss characteristic of the sanple 1. The sanple 1 was inserted into a
detecting coil, which had been processed into a strip, and i npedance was
neasured with the bias magnetic field inpressed so that the g juiy 860¥nse
coul d be neasured, and then, the frequemcy characteristic of the magnetic
i magi nary part w' were obtained. (Conparative sanple 1) A conparative
sanple 1 was produced by the same net hod and under the same condition as
the sanple 1 exceps filtbat1 thmprigabeliclofiriancsorasreABp25 s268nd 9. gachm a
result of an analysis by fluorescent X-ray spectrosco é of the produced
conpar at i vehianlpeovidet hiercugimeesint dfcuppbrisH, f1i7 ﬁﬁvﬁsd b&6a oo MRS
conparative sanple 1 had |.2umin thickness, 74~52cmin direﬂﬁ current
resistivityfa 2adalictase 13 roswag meladieicailyopd HEGENE HECH I ek, and
18800Gauss (1.88T) in Ms. The value of a ratjio, of rhe, saturation . .
magnet i zat $eppasts 1hel BorthanadLve aeasmlly stic rﬂ?af ﬁﬁboVa!?%Q%F%% ggll%cémr:mgnet ic

substance conprising the M conponent al one { MX-Y)/Ms (M} x 100 was
85. 7% Ref @SONAYPTE 3Vatilg NoA defqriqraie %%”wgr?s[ﬁ/gﬁél%‘e wf response of the

le 1 di to t ' ' { Lie id
Fal T, Cand that 1 RBeBRBIEHERY biuamip oo i RPETss WETehe g = rap

Referring %9@5,5'%% é"%’la‘i“% 37 kB CHGAD Wwiieh cioiﬂqérgé% inpuf/olBEReRsEeS1 bhel

conparativ e’ co ve sanpl e shows a large ti' in

response tgsa harge RabAEHIPR FragRRHI tad encdiier ashbben eddyorcaf thentppass
occurs due to a lower resistivity of the sanple as a frequency rises, and

t hereby thgnges meakidthliy coEBIEItiCH fismscharaeltiocayity.c) Metalic berpes 41,
frequency range appears to deteriorate, so that the per rreatfi_l i t%
char act er i 88j 45 ahdad hicgradjusimgen fpquentyatseatiashad 1o thegnekllicFovriglp so

According to these results, it is noted that th netic, substan f the
sanpl e 1 athadradireguancyt ¢aN baaskisten by Rsiestag %@&% Eﬁ%'l"?} ?%W@W@%n‘ﬁﬁe% | 0ss
characteristic in a high frequency range. Referri Fiyg. i case

r esonance Fﬁé?a@ﬁloi"ﬁ@@@g%@ér g%ar@ %%?Ba?’?%nl%?@cﬁfpeq”m%ig'ghhlgsd’gﬁngbmj?gct to be
measured and whi has cub tr it CReing i ePam is
considered to beq{g‘eéagﬂﬁ%lf'tpgﬁpgqbee%ﬁﬁéﬁ%\ygp%gr at U?nggggrlrﬁe%g%red. The

netallic c |8 POy LN ald Bidhid@IlySilrraetedin &n aldgtamdgretivagnet i ¢
thin film &a&%tcggr%ﬁnéghg%?‘ﬁ%ﬁ%@di[sl provi ded on one side of the inner

surface, a‘ﬁgl(?atotﬁbrﬂiél%lctr&ofésbﬂﬁtoc-?bﬂ SnPPovi Tee attacanuirfideveliigelnadstacent to
t he above side, respectively. One term nal portion 95 is connected to a

spect r um apgUYres the%ernbi fevet tiethetdyindtieal dielattrisoespoalogs 2B Andorégtfed to a
tracking generator 101. The spectrum analyzer 99 and the tracking generator
101 are commesttsedtabiclocatibefor detisempageti®figidLornectfdugh a has never been

formed, b shows a sanmpl e . ) .
The gtrj)ove structure is almost same as that of a conventional dielectric

resonator filter.

The dielectric resonator filter in the embodiment according to the
invention, however, is different from the conventional one in that a granular
magnetic thin film 51 made of Fea-Alp-Oy is formed on the entire inner surface

of the metallic case 13 and the metallic cover 39, which form a metallic cavity,

by a sputtering method.

Forming the granular magnetic thin film 51 can achieve electromagnetic

interference suppression and radiation suppression of undesired

electromagnetic wave between components at the inside of the filter 11, or

absorption of a high frequency noise from the outside.



45 an area 45 x 45; c¢ shows an area 65 x 65; d shows an area 85 x 85; a
shows an area 105 x 105; f shows an area 125 x 125; g shows an area 145 x
145; h shows an area 165 x 165; i shows an area 185 x 185; | shows an area
205 x 205; k shows an area 225 x 225; | shows an area 245 x1g4fyy pogh m
shows an area 265 x 265, respectively. jAccording to Fig. 7, it becane clear
that the strength of resonance depended on an area of a granul ar nmagnetic
thin film Referring to Fig. 8, in a case resonance radi ati on nmeasuring
apparatus, a netghhé ‘éb@@éﬁrﬁ%mMMimedt,sFa@Agb@pistuae@ wethfeaammial and which
has a cube structure with each_side.bejggas Omm is considered to.be a case
of an el echagmitic hipplinatts o elevertinusceinele NRWEYEH I UEE &GS PUC br ovi ded

inits inner surface with a granul ar magneti i fil.m 51, r . nal
portion 9%ubstanoeviepeesaicdmy &0aee3 fqrﬁ’éﬁ?ﬁ E(t sLAE! ,n%iﬁlgﬁtaetcflgmgnal
portion 97 is provided on another side adjacent to the above side,

respect i veabpvediiat e@PREBENbortion  1s Duly 2004 is 95 extends outside to

form an open terginal, O5ac v Le.the. ol et el SalorRashbaRrdn o connect ed

to a tracking g urenent, gperi odi ¢ antenna

(00N 23 brsRgits Sl Rieignb SRd At By ool Bcauonecampoaaaty zer 99

so that tH& enna faces to the open term nal 95a. The sanple

is a granyl gy LG Hid PSIE 8bvige 59, 3GndeR6EMaN, Aihiedsiprt6and
anal yzer gjﬁﬁgn%gi?%gﬁ%@ﬂ tika;lgg;/’%ener ator 101 are connected each other.

Referring % RdH B dutor B554reaRtkelde it adarfiinetdtadsinabmietaliel case gOTUEE!Ng
resonance c?uency fromsuch as a cable, as the strength of the el ectric
field incrgasasiictadcGiseand atmetiideness&s. t haeddiienathedass ertfE agai nst
t he above, providing a granular nmagnetic thin film51 suppresses resonance
of a case ehgralided sagsdD projesdoatsidmtheCaE&Space. I n the above description,

only a granular magnetic thin filmhaving a ¢ 0Si 1] - s
mentioned. It i 5T6©@@péﬁt5,tml‘$8%\}%g,lm9ﬂ£a%% @ﬁﬁ&g‘ﬁﬁnﬁ‘?@f&fﬁ%{’gﬁgﬁ C '?%ixh film

according to the invention the sane eff ; j i@Vepwdien she
conponent s' B¢ t‘ﬁ“@ﬁﬁ?ﬁ@i‘besﬁ%gpgr%@b &egqéggggéﬁ%ogﬁﬁu%g&& r'epr esent ed by

MX-Y is SHi%%H%anﬁ#ém%jg%ﬁE@@gﬁnodrl%n@iin 1 PErFRlarnagneenEm fils 7€ mBdesi

A, M, Ti; rare earth or a conpound thereof; Y

conponent jP[ng&_tA]ﬁr Fis NnBedbrothefePERaIG U@ the Amthlic casesitand of
c

formng afilm' s as vapor deposition can be adopted although the
sput t er i ngyHEEkResllid 8ousess, whichdoab aveetsiiehses s sputiering method.

Forming the granular magnetic thin film 71 can achieve electromagnetic
interference suppression between components at the inside of the tuner box 73
and radiation suppression of undesired electromagnetic wave, or absorption of
a high frequency noise from the outside.

In the above second embodiment, Fea-Alp-Oy is used as the granular
magnetic thin film 71.  The invention is defined, however, to use a magnetic
substance represented by a general formula of M-X-Y, and is not limited to the
above second embodiment.

Next, an embodiment of a structure of an M-X-Y granular magnetic
substance according to the invention and a manufacturing method thereof will
be described with reference to Fig. 3.

Referring to Fig. 3, a sputtering apparatus /77 is provided with a target

sample table 83 and a substrate 85 in a vacuum chamber 81 capable of




Further, the form ng nmethod can be an ion beam deposition or a gas
deposition. It is not [imted as far as the magnetic |oss nateri al
according to the invention can be evenly produced. The dielectric resonator
and tuner box are described as a netallic case in the embodigenfiy28¢40rdi ng
to the invention, but it is apparent thgi the invention can be applied to
an el ectroni c conponent conprising any other netallic case such as a
personal conputer accommpdated in a netallic case. 16 July 2004 15 As
descri bed @bpv@iingtsonehng of a vateurmyempih, The lasgglosambledable B2dvi de an
el ectroni c conponent conprising a netallic case havi ngtlag rrggnet I c,thi p film
excel | ent danricgdd fo aqRMpgwengnetdes3 1. osE& HEBBLSAPPIS P3¢ Nesed (Arge
effective to delete undesired el ectromagnetic_wave,. of an el.ect r%mac
conponent &Papdissthip & dispased hatage. A SELELPY SEEPOPEIGAREN L A

el ectroni c conponent conprising a electraonic circuit ' Lt @l ement
in a net a|Tar@etmgplevtﬁbteeﬁi?naﬂﬁgh%t@?fﬁlt@%ﬁﬁ%aﬁéo P 39?@335%5{1%{% ng\gnet i C
thin filmmde of z magnetic | oss material,. sald. i i terial

havi ng a c@ﬁ%’@é‘i‘?ﬁi%ﬁnli’%pﬁ’%ggﬂ?@& %gaﬁ/ﬁwﬁbm@%‘ﬁﬁﬁfﬁ%ﬁ@'g@@y mlieast one of
Fe. Co and l*l %(det][Rt es at | east one of elenents other than Mand Y, and Y
denotes  chamberwith gas.

(Sample 1)

As shown in Fig. 3, a granular magnetic thin film is formed on the grass
substrate 43 by the sputtering method under a condition shown in the below
tahle 1. The sputtered thin film was heat-treated at a temperature of 300°C for
two hours in vacuum under magnetic field to obtain a sample 1.

As a result of an analysis by a fluorescent X-ray spectroscopy of the
obtained sample 1, the composition of the thin film was Fe ,Al1O47.

The sample 1 had 2.0um in film thickness, 530uf2ecm in direct current
resistivity, 180e (1.42 X 10°A/m) in Hk, 16800Gauss (1.68T) in Ms, and 148% in
relative bandwidth bwr.  The relative bandwidth bwr is obtained by extracting a
frequency bandwidth between two frequencies at which the value of u«"is 50%
of the maximum L ", and normalizing the frequency bandwidth at the center
frequency thereof. The value of a ratio of the saturation magnetization of the
sample 1 and that of a metallic magnetic substance comprising the M

component alone was 72.2%.

Table 1

ggfoﬂgrggsggﬁg | <1x10°Torr (=133 x 10" Pa)

Atmosphere upon | 4.

deposition
Power Supply RF
‘ Fe (Diameter ¢: 100mm)
+
Target

ALO, chip (120 pieces)
(Chip size: 5mm x 5mm x 2mm f)




at |l east one of F,N and O and being a narrow band magnetic | oss materi al
such that the maxi numvalue U of an inmaginary part exists in a frequency
range of 100 MHz to 10GHz in conplex perneability characteristics and that
a relative bandwi dth bw is not greater than 200 % where theqgrglpbhye
bandwi dth bw is obtained by extracting.a frequency bandw dth between two
frequencies at which the value of Uis 50% of the nmaxi mumu and normali zi ng
the frequency bandwi dth at the center frequency thereof. 2. T he electronic

conponent accor di-ngdpdnsbaids dxamigioahrortibetonagpettitoe rthagndtid lesss pr ovi ded
at a place in the netallic case, the place where the high frequency current
passes. 3.chahectefistd obihiecsarnpieohenthasampti havasoinsBERFINIO avAetastin g ¢ril,
magnetic thin filmis provided on at | ease one part of an inner wall
surface ofwhitle haettedri procaseed Mo $iEPehed {MBATRN GRS MBRRSWEAN U M t o

claim3, wherein the magnetic thin filmis provided on {he entire inner
wal | surf atas ofagnescrieldimpessad 60 thatrhe s &Q%ﬁ?&%@bﬁﬁ@ﬁ?sgg&ﬁ& ng to

claiml to 4, wherein a saturati.on neti zatjon_of. e neti.c | oss
mat eri al it8enrihg fregupncyOYAraeirietc 8 edi”agﬁgt'cs%%Q'Q%B’o%gﬁg*gﬁ‘yedtrfg‘zation of a

netallic neti,c substance conprising M conponent al one. 16 Jul 2004 17
%%%amed. P 9 P y

(Comparative sample 1)

A comparative sample 1 was produced by the same method and under
the same condition as the sample 1 except that the number of an Al,Og chip is
set at 90.

As a result of an analysis by fluorescent X-ray spectroscopy of the
produced comparative sample 1, the composition of the film was FeggAlgOg.
The comparative sample 1 had 1.2um in thickness, 74uQ2ecm in direct current
resistivity, 220e (1.74 x 10%A/m) in anisotropy magnetic field Hk, and
18800Gauss (1.88T) in Ms. The value of a ratio of the saturation
magnetization of the comparative sample 1 and that of the metallic magnetic
substance comprising the M component alone Ms (M-X-Y)/Ms (M)} x 100 was
85.7%.

Referring to Fig. 4, it can be seen that the u’-f response of the sample 1
according to the invention has an extremely high peak and a rapid fall, and that
the resonance frequency is as high as around 700MHz.

Referring to Fig. 5, it can be seen that in the u"-f response of the
comparative sample 1, the comparative sample 1 shows a large w” in response
1o a large saturation magnetization Ms, while eddy-current loss occurs dueto a
lower resistivity of the sample as a frequency rises, and thereby the
permeability (magnetic loss characteristic) in a lower frequency range appears
to deteriorate, so that the permeability characteristic at a high frequency would

be worse.



6. An el ectroni c conponent conprising an electronic circuit or a circuit
elenment in a netallic case wherein the nettalic case is provided with a
magnetic thin filmmade of a magnetic |loss material said nmagnetic | oss
materi al having a conposition represented by M X-Y, whereinqgf\edgiges at
| east ore of Fe, Co, and N ., X de=:oreg at | east one of el enent’s other
than Mand Y, a. d Y denotes at |least one of F. Na..~.d O a ”.d being a
broad band magnetic | oss material such that the maxi mumvalue ~' 6 ~ "~ of

i magi nary part wcestding tb thesd resgitenitis neiagdhatheonasnelc sPsiangs 21 n
conpl ex perneability characteristics and that a rel aéjr vle bandvvin%iig l% IS
not smal | ge thaml20GEcahding to ee invieation sNBYAER BHFFBRY 'PEOBIES %/g
extacting a frequency bandw dth between two frequencies at which the val ue
0 a i s 508hafacterstimaiki arigh frequeRCYFanN@enor nal i zi ng the frequency bandwi dth

at the center frequency thereof. 7. The el r QNI ording to

claim6, wherei rﬁ‘%géréﬂgz'ioaﬂgoﬁ' He R8P Eﬁqr@ﬁ%%frﬁ%ﬁgﬁ%\ﬁ%tgg ?ggés: ma!t e?i al

is in a range from 6090 t.0 35%Cf . t i i i arubk a

metallic rﬁ%ﬁ@ﬁ %aS@u%théWEB ‘%8%%%12%%%@%%%%r%gn%mgﬁgkdg%% Qt he el ectronic

component accor di ”‘ﬁq %ggﬁg}'deot’}&ngfsdﬁn%% drsicred Wb ekei Batdef magnetic | oss
W

mat eri al iS¥UENHEY! magnetic |1 oss material having a direct current

resistivity, L QLL0RES2Gradt 0 THE MeNiz: cased93 Ehprasiidast indits ¢
conponent %%@(Eéﬁ?%ggggatgﬁa% 6 or 7 wherein the magnetic LOSS naterial i5 a

broad banq @&Méé‘e WAk s Gaineldrahabeetiotirafildh Béct Adermiial POERIsETFty of
nore than ?, ~cm 16 July 2004 18 10. The el ectroni c,corrgonent %%éordi ng

I ST P e el et
and rare ear hhotleesite adjatent tHbeahayersiig.d é%Bﬁ%JB’%B’nt é%%%?rﬂﬁh%‘sé%mg& y one
or anul ar 197 fa A1 [aRERERTLE MRS i TNy (prirhilorhén o8 ihe
verage patinaHE eIk N 08 AR Y St e B B o € 0
wher o n 1+ HEAGRg SEPEFABL dof B Bk R e el A S ragnetic field i of
[6000e] (4.74 x AQriRl 19'Fi§ €8 Ihough a has never been formed, b shows a sample

4% an area 45 x 45; ¢ shows an area 65 x 65, d shows an area 85 x 85; e shows

an

an area 105 x 105; f shows an area 125 x 125, g shows an area 145 x 145; h
shows an area 165 x 165; i shows an area 185 x 185, j shows an area 205 X
205: k shows an area 225 x 225; | shows an area 245 x 245; and m shows an
area 265 x 265, respectively.

According to Fig. 7, it became clear that the strength of resonance
depended on an area of a granular magnetic thin film.

Referring to Fig. 8, in a case resonance radiation measuring apparatus,
a metallic case 93, which is an abject to be measured and which has a cube
structure with each side being 300mm, is considered to be a case of an
electronic apparatus to be measured. The metallic case 93 is provided in its
inner surface with a granular magnetic thin film 51. - A terminal portion 95 is
provided on one side of the inner sutface, and a terminal portion 97 is provided

on another side adjacent to the above side, respectively.  One terminal portion



14. The el ect=chic conponent according to any one of clains 1 to 13 ,
wherein the nmagnetic less material is represented by a =ormul a sel ected
fromrr~ea-Al oOY and Fea-Si @Or. 15. The el ectroni c conponent according to
any one of clains 1 to 14 , wherein the nmagnetic 1 | oss mat qgi Ry peod or ned
by at: l|east one met hod O sputtering £4”.' = vapor deposition. % she
el ectroni c conponent according to any one of claiml1l to 15 wherein the
magnetic | oss material has a thickness in a range from0.3 ~.emto 20~; ~.
I N/ Nc/ NPOVEENS Rehis N LANHE NG Kbkt AN dy/rN@kniied S8R W et othgs 2eppinal
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] cal] caU] cal.cg] calcalca] ca]ca]ca
] ca] ca] ca]per]ahi¢ apBDQA 35@%@%%%@533@?5)m%ﬁeyglﬁ\_%ﬁ%%kg&[m@] calcalca
U] ca] ca] ca] ca] ca] ca] ca] cal.caU] cal] ca] calcalcalcal.cal]cal ] U ca]c
a] ca] ca] cajrRegres] @5]?343@;&5@%63@6 zlyh_e_ J,o:pi 41‘ tﬁl} an]tenrla 1‘3€:]ce‘f§,l tgqﬂwg%]p%ﬂ t‘éﬂ'}#n%?
;o <N} <<<8>T@\, D D< 3ESEFF" CaqGzupkf a). a] ¢ a] cal] ca]
ca] ca] ca] c%?%aLﬁ%@FEhE] 48 %gf%@égf‘%ﬂ”@l{}{\iﬂd@gﬂ%% %g‘% g%@ﬁﬁ%%ﬁﬁa} cal qG H
HBI kI 11 JJcdJIKaKKKKKLL L &) cal ca
] ca] ca] ca]c‘ﬁ%‘f (?B]EE T@aﬁlr&aﬁ%@a%@@,ﬁ% M] ca ?‘J“;{]Bg\é}é\*cﬂﬁrgg]b@g]bggfﬁ ca] ca] ca
] ca] cal RTVXXX8YYYY: Z WA\ M\ ~Arno6 | "7 " b xsni d_ZU] ca] ca] ca] ca] ca] ca]
cal ca] ca] cEaE_i c;a'] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] c”a] ca]
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| Z109W& () giakRAMEaghetit LA dcording to the invention the same effect can be
obtained even when the components of a magnetic substance whose general
formula is represented by M-X-Y is such that: M component is Ni, Fe or Co; X
component is C, B, Si, Al, Mg, Ti, Zn, Hf, Sr, Nb, Ta or rare earth or a compound
thereof; Y component is either F, N or O or a compound thereof.
As for a method of forming a film, such as vapor depaosition can be
adopted although the sputtering method is used in the above embodiments.
Further, the forming method can be an ion beam deposition or a gas deposition.
It is not limited as far as the magnetic loss material according to the invention
can be evenly produced.
The dielectric resonator and tuner box are described as a metallic case
in the embodiments according to the invention, but it is apparent that the

invention can be applied to an electronic component comprising any other

metallic case such as a personal computer accommodated in a metallic case.
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1. 2o electronic component comprising an
electronic circuit or a circuit element in a metallic casa,
wherein the metallic case is providad with a magnetic

thin £ilm mads of a magnetic loss naherlal*_sg_ﬁ_mavnximg_

tarial 4 mer A7 ramT +e L

o

whersin M denotes at lezst one of Fe, Co and Ni. X fanaote

at least ones of elements cther than M amd Y, 2nd Y denctes

at least one of F. N, 208 0. and befrng a narrow band

magnntlc lcsg maLeflal suzb that the maxioum wvalpe n”  of
L] A "

o wildEl by btained bv evir ing a
frequency handwlidth between two freguencies at which tre

value of " 45 50% of tne maximumi " . and normalizing ths
| - heran®

2. The electronic component according to claim 1, wherain the
magnetic thin film is provided at a place in the metallic case, the piace where
the high frequency current passes.

3. The electronic component according to claim 1, wherein the
magrnietic thin film is provided on at lease one part of an inner wall surface of the
metaliic case.

4. The electronic component according to claim 3, whersin the
magnetic thin fiim is provided on the entira inner wall surface of the metaltic

case.

5. The electronic compenent according to
claim 1l to 4, wherein a saturation magnetization of the
. magnetic loss material is in a2 range from 80% to 60% of ths
saturatien magnetizaticn of a metallic magnetic subsiance
-comprising M compeonent alone.
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characteristics and that a relative bandwidth bwx is not
smaller than 2002 where the relative bandwidth bwr is
obtainsd by extracting a fregquency bandwidth betwesen. two
frecuencies at which the value of L7 is 50% of ths maximum

g and normalizing the frecusncy bandwidth at the centexr

 me

freguency thereof.

7. Ths electronic component according to claim 6, wherein a
saturation magnetization of the magnztic loss material is in a range from 60% to
35% of the saturation magnstization of a metalic magnetic substance

comprising M compenent alona.

8, The electronic component accoriing teo
any one of claims 1 o 5, wherein the

magnetic loss material is a narxrow band magnetic loss
material having a éirect currant resistivity in a2 range
rom 10Cuflecm to 700ullecm.

9. The elecironic campanent accerding to claim € or 7, wherein the

current resistivity of mora than 300uQecm.
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13. The electrenic compenent according to anv one
c¢f claims i to 12, wkerein the magnstic loss na:e;ial
has an anisotropy magnetic field Ik of [60CCe] (4.74 x
10°A/m) or less,

l4. The electronlc component according to
any cne cf claims to 13, wherein the magnetic loss
material is represented by a _ornJWa selected from Fe,-2Al,-
O, and Fe,- -S51,-0,.

| 15, The electronilc compenent accoexding to
&ny cone of claims 1l to 14, wherein the magnetic loss
material is formed by at least cne methed of sputtering and
Vvapoer depositico.

0. : The electronic compeonent accerding to
any one of clai 1 to 15 wherein the magnetic loss
materizl has za thickness in a raang2 from 0.3 pm to 20um.



