; e3e~V6*T~c15 July 2004 1 ELECTRONI C COMPONENT OF A HI GH FREQUENCY CURRENT
SUPPRESSI ON TYPE AND BONDI NG W RE FOR THE SAME. BACKGROUND OF THE | NVENTI ON
(1) FIELD OF THE | NVENTI ON The present invention relates to an electronic
conponent for circuit board nmounting, which has a predeter mﬁe‘ﬂ"ﬁgﬁé‘?r of
termnals mainly represented by a sem conductor active device, such as a
sem conductor integrated circuit device (I1C, a sem conductor |arge-scale
integrated circuit device (LSI), and a lggic circuit device of a high-speed
operation type, nore particularly, an el éctronic conponent of a high
frequency current suppression type, conprising a function for attenuating a
hi gh frequency current passing through the term nal when the electronic
conponent is used. The invention also relates to a bonding wire mainly
provi ded for corFEECTRONIE GEMPONEIET €D FANEIGHIRREQUEN@Y CURRENT

el ectric/electronic equipnent, nore particularly, a bonding wire of a high
frequency current SRPRESSION TYPE AND BONDIAG VWOIRE FOMhPbike8AMEaVI ng a
function for attenuating a high frequency current passing through the
bonding wire itself froman el ectronic conponent such as a sem conduct or
active device used at a high frequency in a bandwidth froma few tens M&
to a few GHz for the purpose of perform ng a high-speed operation. (2)

active devi ces, wEASHKERIPUID QFs Lo MRSt or g appar at us T epr esent ed
by a random acces?”np@gdﬁfgt\]w\&@ggﬁd only menmory (ROM), for exanple,

or a logic circuit ‘devicCe 2 represented by a m croprocessor

(WPU), @ central miRoSSSEAOUBhor Fikles Bl BRERORERLARRMarR Fir SIRRA © | 0i ¢

unit (I PALU) and such is used as an electronic conponent to be nounted on a
printed w rbbgrd® rduHtihgb *@ich hadhhfhedsteiPintdesurabe 8ot RhRHAS Manigqui prent
and/or an information processing apparatus in an electronic information
comuni cat i oepresehtkd layd semicondsctpr agtiviedevice,hsuechcand semisendchattérer n.  These
sem conduct or active devices are provided with a predeterm ned nunber of
terninal s (U¥agratgd ciretidderitet((Cha semisaadueiamgrge wisateningrgiated cijcull e

| argely inte%rate in accordance with a ci r;#it | a aut for the purpose of
perfornming & Htcghd@&e@@d@@%& FlerHil deviee g2 '%‘SHPé OpPEER{REIYPE uFRe

manuf act ur i ng aLEr EdUCt 59,28 to be rr&vi ded p‘]grr ﬁr ocessi n'gtl a si gnal A and
are arrangef 8 E0hiAY $'6FrANS O5A g JEAHPRGY G e SURRIGPYRN (1 o)

or a senico tar Nol-B i I.rGuUi I he
ot her hand, _n’rCeIm %ﬁgtagﬁghtg%d @r%ﬁ%@%éﬂgg&t‘ﬂgfgzﬁrie\g/@\éhgffzétrg%ﬁ %a%’ﬂ ul ation
speed and atﬁr‘o&@ﬁ!th@ﬁ%ﬁﬁiﬁ%! McARRER t%nﬁ@@%@éﬁn@ﬁﬁ@ JRegher, and the

sem conductor acCtive devices are used at a frequency in a bandw dth

froma few tens Mihdigvenfiewaldozeliideto a iranttpiite soaialy providdifar t her
highly integrated to pertorma high-speed operation.

connection between predetermined places of an electric/electronic equipment,

more particularly, a bonding wire of a high frequency current suppression type
for an electronic component having a function for attenuating a high frequency
cuirent passing through the bonding wire itself from an electronic component
such as a semiconductor active device used at a high frequency in a bandwidth
from a few tens MHz to a few GHz for the purpose of performing a high-speed
operation.

(2) DESCRIPTION OF THE RELATED ART

Recently, various types of semiconductor active devices, which include
a semiconductor storing apparatus represented by a random access memory

(RAM) and a read only memory (ROM), for example, or a logic circuit device



When the el ectroni c conponent represented by the sem conductor active
devi ces described above is used at a high frequency in a bandwi dth from a
fewtens Mz to a few GHz for the purpose of performing a high-speed
operation, an electric signal passing through a term nal woykgeagogi gh
frequency (high harnonic) current, so that the high frequency current may
sonetines transmit between conmponents, between signal paths including
term nals, or between equi pments/apparatuses on which the electronic
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a cause of an gnetirc I nt erference, ererore,

shoul d be debeiRtent tb b8en&HES B £ bEHRID WiRingtMWBK Poard WRKALS MiMRAREE e
agai nst the high frequency current 1s not endugh taken into account for the

el ectroni c oongpoeiestronithequipi@edsand/on aprinfdreatibharotdesired 86pARIRYMEAM C
interference caused by the high frequency current cannot be prevented from
occurring. Eledivaiaindvreratam ¢onednistioodieddcral wbithgs paovided iwith avi r e
connects the predeterm ned nunber of termnals and a main body. In relation
to a seni coRBlEY¥Eiveapattars. devi ce, to which connection by a bonding wire for

an electronic cong_gnent is applied, a calculation speed and a si%gal_
processi ng speed 8%&6(‘8%*3 R #ft evighakenr oy Klad Wit adtrefetesminad

device is used . at hi gah frequency Jin bandw dth. fro fewtens Mz to a
fow Gre undBpmte el st BalsBaUaRG YoseRed B & Igashirgm el By B et or m a
hi ghspeed o i t. : j i oni c
component , PoagyaRtearplas MactaitrRle A AYHe0R AR bR EOFF BT cquency
in a bandw gbRof @hf??% SaP oPEIAtIbA iR USHY S nigPr fré (R of

perform ng g hi gh?]'s@pee op%rajt?on oin tlhtgf1 g.gm congﬁc{o@%ﬁi e el enent side,
a high frequentyactorial shgrodoni S0 asus benirovRieddoppistekbingUbighal, @hei 4ral  and
a wre, so that the high frequency current nmay transmt between conponents,
bet ween si gaahngatss a ohipudr ageneicondadter inbegratddweiecuiedenieendal o gppar at uses
on which the el ectronic conponent is nounted. Such hi gh frequency current
woul d gi ve &emdeprichiclerdatge-sealaintegertadiciaupderiessLBh. a component or a

circuit device toﬁgerfor m an error operation or would deteriorate a basic
function, which a8 Becethgehand dp reladionris sghaenicondugieadiveddevigrs, a
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integrated fo perform a high-speed operation.

When the electronic component represented by the semiconductor

active devices described above is used at a high frequency in a bandwidth from

a few tens MHz to a few GHz for the purpose of performing a high-speed

operation, an electric signal passing through a terminal would be a high

frequency (high harmonic) current, so that the high frequency current may

sometimes transmit between components, between signal paths including

terminals, or between equipments/apparatuses on which the electronic

component is mounted. Such high frequency current would give a bad

influence on an operation process in a component (circuit device) to perform an

error operation or would deteriorate a basic function, which are a cause of an



It is an object of the invention to provide an el ectronic conponent of a

hi gh frequency current suppression type, which conpletely suppresses a high
frequency current even when it is used at a high frequency in a bandw dth
froma fewtens Mz to a few Gz so as to prevent an el ectrqgagpeiddy
i.nterference fromoccurring. It is another object of the invention to
provi de a bonding wire of a high frequency current suppression type for an
el ectroni c conponent, which conpl etely suppresses a high frequency current

even when i bidct e iBtdMedBndd, AeYeibfb %hBﬁfbdt‘f\% Qétété&orr?natpfa%ﬁ&ﬂs Mz

to a few Gz so as 10 prevent an el ectromagrietic 1 nterference from
occurring. ARGEtdH MovieR M BSRS@ImBhslieaddiM&th Migh frBghendBcldeml idefbhtan
el ectroni c conponent of a high frequency current suppression type, which
conpri ses aepoedetaian ingsl abtobarfopfhd @eoiromt sopimrieted This lpagsesai ng a
signal. In the electronic conponent, a part or all of the predeterm ned
nunber of t prohlea thahtte plecirodednetic intarfaiaricef caagedipythelrige fregeeppy esser
for attenuating a high frequency current passing through the termnals

t hensel ves FHIT@aNbeaitvatdienpravenies frem eaoisringz to a few GHz. It is
preferable that, in this el ectronic conponent of a high frequency current
suppr essi on type, MK ﬁb%@‘ﬂ%@@ﬁ@ﬁ%??mﬂCtgh‘ﬂ'ﬁPe%@gf‘ding @i"%ﬁ@é@ac@n a

I'l,0f th | f. th d i ned_. j nal I h
Phan a mount!i6g SEASTOREE Subebargl 1BGBls &G A7oanara ror mounting at
| t | ect [ : t ' ' I [ t
" conduct  ve. patt & FERTQLSLAeeRCoRUAPP R i o BB REMA AR " 1

{requency cohaRiy gHERS A3 Blocicht: BapsABsiic oKty 4 BaubbRGpERRGRNEY

bandwi dth | ess ew te near the unti1 ng
portion to BRNEPPHRIRGSHR Shedd &t taphfphthdeohighet Rindntie dlentieasduddr active

el ectronic conponent. It is preferable that, in one of the above el ectronic
conponent s devigehs gketira quigh Yrequwenepin aljgndesdthdrom yplew enariviliziiod fesnt
according to the invention, the high frequency current suppresser is an

el ectroni c &dmpuneat asfandaid go ag wgpehtihas hrgldviinteamied & perory gehigihi ch i s
formed to be a filmon a part or all of a surface of the predeterm ned
nunber of t 8PREARPEIAPM sputtering nethod, or the high frequency current
suppresser is formed to be filmon a part o |1 . of a surface of the

pr edet er m ned nunﬂéﬂ“%?a?eepﬁ?r%”g"lﬂlwgeg%rp%? e&?&%ggﬁﬁ:%ﬂp%ﬂ?w{o OWEY®h s al so
preferabl e (R i I t. i 0 ts of
a high frequencst(ﬁ%ﬁglle&nétn&gﬁi)ﬂgfjl'e‘%g?%%%jpéet%ﬂ@gﬁye g?ﬁ&é%{ﬁé&dg@% ﬁ‘g'q\% t he

| nvention, the Bhglnils RANIERIGALIEARE IHPBSE BP LSRRG PRBnAdddum f or med on

a part or all of a netallic parent mater board used 1 n"advance in a

manuf act ur i egepativress td sétcdndededreloiive elermbrbsite 04 higtT rddqudricy (igh t hat
t he hi gh frequency current suppresser conprises a filmformed on a part or

all of a suhbaveni) culreént weuldpassitrasugihea tprreihat endianeide,reonthert thed highr m nal s
by cutting out a netallic parent naterial board used in a manufacturing
process of MEKUEHCY KEIMBREMaYdrananaill batwerst comnppeenisnafyeamsighal pather hand,
in the aspect of the invention, i ble that, the _electronic

it is prefer

conponent of”%u‘i‘fﬂgﬂe'fm@‘&%ﬁé@e@ﬁi?@%ﬁﬂ“@uﬂﬁﬁﬂtéﬁsﬂﬁpéfﬁtt‘%% ehithes a
pr edet er m ne unber of term nals provided f.or processing a signal.. In the
P eerr oni ¢ EontspomoperlsgRodnfEby 'Sz wiehBebrReR N el Rafaive &
termnals h : | Vi i US| I e i 2SS . a few
tens . acadaiiiidth B b bhoess T RSB e R T et g
a high {1 equRR@ymes BRI oBBRRIAG I AUGE RS alEHBRR! RnbiETehKeBé R 2
bandwi dth froma fewtens MHz to a few GHz. .

cause of an electromagnetic interference, and therefore, should be deleted. In

the current situation, however, a countermeasure against the high frequency

current is not enough taken into account for the electronic component and the

bonding wire. This leads to a probiem that the electromagnetic interference



15 July 2004 6 It is respectively preferable that, in this electronic
conmponent of a high frequency current suppression type, the high frequency
current suppresser is forned by a sputtering nethod, and that the high
frequency current suppresser is forned by a vapor dep05|t|0ﬁ5uahhgﬁm_lt IS
preferable that, in one of these electronic conponents of a high frequency
current suppression type, the high frequéehcy current suppresser is in a
range fromO0.3 to 20 (wr) in thickness or is a thin filmnmagnetic

ol oot roni e camsonenpEsratfon Seedifa IR FulkeB kP AOR SHA bR T (e

aspect of tpgLAvention, the hlgh frequency current suppresser is a
magnetic loss material in an MX-Y system which is made of a conpound of
conposition elements M Y, and X, wherein, Mdenotes at | ease one of Fe, Co
and Ni, Y denotes at |east one of F, N and O and X denotes at | east one of
el enents ot her t h&UMRKRRYIOHF TelRugpdeENTIOMWNand Y, and i s nade of a narrow
bandw dt h magnetic |oss material such that the nmaxi num val ue w'max of an

i magi nary part w lexiastabject of the @gweerion to gngedefanl€loctibizic tconeent ioh a
conplex perneability characteristics and that a relative bandwi dth bw is
not great er hidhelieQUTWwBWRIETeNtShppressien wehahink eempisielyissippbestessdhigh
extracting %freﬁuency bandw dt h bet ween two frequenC| es at whjch the val ue
of a " is SUSFHENEREUNERT AYRA whenikis used EH@rWﬁhl BAUGNCH N ﬁr%@éﬂ@&h from
bandw dt h at th r freque ther of . IS re ectlv erabl e
Chat - in t nPdCBeBERIF 10 BIRSRE oo B hiayent Pl SIETRT eI R Bsgh &S on
type, a sat %ﬁ? be&@ggnetl zation of the narrow band rmagnetic | oss nateri al
isin arange from to 60 (%9 of that of a metallic nagnetic substance
conprising the conpggEnotit GjEstRitthdM)pfien tapdoviiela Bd?ﬁjlﬂ@(nﬁr%%ft&‘ﬁ h
magnetic loss material has a direct current resistivity also in a range
from 100 t ofré@QenbpEdasht shgpradsibhitgpe fdrtar sleptrehiercdphsoridiat which one of the
above el ectroni c conponents of a high frequency current suppression type in
the aspect obnitetely dfpprebyedbighyrequemty currertthevemigher ités uead yat ethiglent
suppressor is a magnetic loss material in an MX-Y system which is made of
a conpound &EAEEAEYHI mt@rﬁld@m@thémrg aviewvtenadHx to wHereGhizdaan &t pevent RBase
one of Fe, C? and Ni, Y denptes at |east one of F, N and O and X denotes
at | east on@%ﬁmé‘i‘%gl%"rﬂcs'”@ ENGHHRM RZEUTBRTi ncl uded in Mand Y, and is
made of a broad b ndvm(? netic s at rlal such that?%

3 t bod 15 SR
Val ue w max of an’ b M Sparpets OETRIMEETOE iR eleed AR LB e
bandw di h b TRreer LRipereaekcd ERTNE & dﬁéﬁﬁéngfﬁ%f%”@é%iﬁ@%'ﬁéﬁ

obt ai ned by pexdéiashined MurhbeasriReY: A BYdiddY RRIPIESEsSIN® afdigtiemches at
which the value of a " is 50% of the nmaxi mumtc ~~nax and nornalizing the

frequency batebkickid campohent enpat of abgfdneyrddetsrethed numisericd seechalselrg
preferable that, in this electronic conponent of a high frequency current
suppr essi on Preyided aviaa brgit frequengynatrrenttsuppressor fier diterasmtibgradiight h
magnetic logss material is in a range from60 to 35 (% of that of a
metallic rraéfr?élﬁeé‘c%GHérteahEéS%B@rﬁi‘ﬁ%‘QHdhﬁﬁ@”@ﬁﬁ'ﬁdbﬁmsﬁ esiiepehandwidifone, and
t hat the br?ad b %ﬁa net, c ss material has a direct current
resistivity rr%’? g%fcfﬁy\’ - addi tion, in one of these electronic

conponents of a h'hgllé greFquﬁle(ixat, in this electronic component of a high frequency
current suppression type, the high frequency current suppressor is disposed on
a part or all of the surface of the predetermined terminals at a place other than a
mounting portion to be mounted on a circuit board for mounting at least an
electronic component and an edge including a connecting portion to a

conductive pattern disposed on the circuit board, and that the high frequency

current suppressor also has conductivity in a using frequency bandwidth less




current suppression type in the aspect of the invention, the narrow

bandwi dt h nmagnetic | oss material or the above broad bandw dth magnetic | oss
mat erial has the conposition elenent X, which is at |east one of C, B, Si,
A, My, Ti, Zn, H, Sr, Nb, Ta and rare earth elenents, or YBgunapdEAW
bandw dt h magnetic | oss material or the gbove broad bandw dth nmagnetic | oss
mat eri al has the conposition elenment M ich exists in the form of
granularity distributed in a matri x of a conpound of the conposition

el ement X afpghit DeovG QERORIHZ Hé‘aretlh%rFﬁBEnt\(rig% hOrtioR&o Rt ielnfldesh haicEitaEmanent
of a high frequency current suppression type, it is nore preferable that

the narrow handwustidy aBeast &6 els@nidé@hpshed; the above broad bandw dth
magnetic | oss material has an average 15 July 2004 8 dianeter of a
granul ar parti cl eitiig peeferaige thatpm dnd of ¢ dbroge elentromie compdresds el adtigni c
conponents of a high frequency current suppression type in the aspect of

t he i nventi baguency superf smgvbssiohdyped ineamambowirbancaeapréingdgribei c | oss
material or_ the broad bandw dth magnetic | oss material has an ani sotrqpy
magnet i ¢ fi BIV@NEPNANe0UgRigaYenry SHITERbSURITERSON IS Gl BREPRIE ABNMEPANEAY Of i n

?SSe‘h’I 1 oS dUHBGEIBPIE BUTRUCHTBRSS PO E) & T ieg o Ik B 8yt em

M X Y . Fe-Si- 0 . > iy

that, in onboBP AleYe sidect ore WENB bR Eindd o b bERriape 2 o adi

Suppressi ony ARGy 5 B%AR RRSLERLy EFehPUSHES0r i Renfleel 5! fircGiRONen!
ucto e at a hig

is a sem con ractiv Vi ce operatin speed 1 n using at a

hi gh frequepay diaiithf R8¢ fhse BNcObredeRIMISANAURTRF of RrANAL Y SUapei t
device, a sem conductor large-scale integrated circuit devicé, and a logic

circuit devideposifegenethag, t o anot her aspect of the invention, there is
provi ded a bonding wire of a high frequency current suppression type for an
el ectroni ¢ conponéris au preferatpe respectivelp hloiaic iroond of theoarust ¢legtrehisct r oni ¢
conponents or predeterm ned places. In the bonding wire, a high frequency
current supppE¥sEentpet %ﬂ@h{;ﬁwwmﬂlﬂf% SupPHRREHY YOSIP &Rt e,emgﬁpl@p,e asses

t hrough the above conductor jtself i,rh bandwidth froma few tens. M\z and a
few GHz, is@FbPiid Ehiha inveaien.dnalyg Bpalienty $UEe PPFRS 00 FATUFSES 4 n
t hi s bondi i hi f . j
cl'ect roni ¢ duibiaTafe ofif bl of AR AR A bfen BHAPHATRA y5¥En 280e 0

. . . . th
ands of the SRRt iE pofksShr AT eaRARIRBT LB LA iqrhindk A IR &

hi gh frequeRsy high f 8QkefUPEIRSHI P ptadr icempidc8l£MhT RfinedaTRPagdrali t s
preferable that the highfrequency current suppresser is forned in a

| atti ce shapeaanafadlessl whatds fainmed as ied ptdthiteanioed meetbermfpomiinals By t he
bot h ends of the conductor would 15 July 2004 9
cutting out a metallic parent material board used in a manufacturing process of
making the predetermined number of terminals.
On the other hand, in the aspect of the invention, it is preferable that,
the electronic component of a high frequency current suppression type
comprises a predetermined number of terminals provided for processing a
signal. In the electronic component, a part or all of the predetermined number
of terminals has conductivity in a using frequency bandwidth less than a few

tens MHz, and comprises a high frequency current suppressor for attenuating a

high frequency current passing through the terminals themselves in a bandwidth

from a few tens MHz to a few GHz.




be exposed, or that the high frequency current suppressor is disposed in a
spiral shape and also in a manner such that a connecting portion at the
both ends of the conductor would be exposed. In one of these bonding wres
of a high frequency current suppression type for an el ectronisggpapgnent in
t he aspect of the invention, it is preferable that the high frequency
current suppressor is fornmed on a surface®of the conductor by a sputtering
nmet hod, or that the high frequency current suppressor is forned on a

surf ace of the condekanebit,d kARRIaERas! i AL aRENOHo dof Mk lortA3h

bondi ng wires of ( requency curre suppression tyj
el ectroni ¢ cpaRenRYcdrferd: REpPRA.SIN g}%ez e hi?MQFEdL%’ﬂlcy Iclirredit BUSHRLa0f & t hat

t he high frequency current suppressor Is formed on a surface of the

conduct or i Moadedmyea spuernMbiceddirartithal aeelighdfeqRicheuiat sappeeiser . | n
addition, in one of these bonding wires of a high frequency current

suppr essi on it ypenédby anvagerdapasitioncospimeent in the aspect of the
invention, it is preferable that the el ectronic conponent has a bare chip
to be built in, wiiishpretenpblesibatdnmnedefitbess atastenitermpongmniast acdvghect i on
termnal provided in a main body for processing a signal, and is further
provi ded f orTR@EPEYGUFESN) SHBRIRSSIQThiYPER Bephigh diasiuensl SURERbEYPRIESPANSHIN
connection termnals wth 2ﬁp{e etehg%ned nupber, .of outer connection

termnal sepafdid YOmQvila«d ik RANIGENRSHBEIF 3 BHn (i magnalcybsiaiGhal . 1t
is preferable thatgs,.i e qf _ thes i 1.l €S i ncy
current suppressi o?nttﬁ%g)ﬂ?ed&wztl'gg?é%ﬁ%@gé%pﬁh%ﬁ% ?Pﬁ}f.gg%%ﬁ?wgquency
current sup 1+S L= i i dis
o thin £ 1 misaadiehE dip fioh 3ARERb ELReH, Mibiristontipe T SREES! LG g
wires of a hhgbniidreane Rgyh FEGLSNY éwmﬁt%i@p@éhwﬁ@afrﬁé%@éﬁcqbsgh{m@ﬁ&l in
conponent in another enbodi nent according to the invention, it is

preferabl e tdai-Khe shsign fwkighéneyadaisl 2 cbmpoppd es sompositmnn@ignents M, 0§ s
material in an MX-Y system which is made of a 15 July 2004 10 conpound
of conpositi@nd &l wimeneis, M danolaad! }gasshenedhF#) deoddyi, At déredee ablesmsdf Fe,

Co and Ni, Y denotes at |l east one of F, N and O and X denotes at | east one
of el enent s Yihet FiNand Hagnd X denrotaasd lgast onard eemanig qtheqd@® 1Bt af nar r ow

i S g 7300 S BT e B
ot "gr eat or TRanTabHE (RRFEL G St OAaA R B M ISR ey °

extractin i 3 i : i val ue
of o 85 gEnGR D PANGH G2 R YRR B G RARRRIBo A (e gl

at the cent aicldtheaseityidirhBive &f notl drebtirahd® 20D AOWHEFEIHRS refatiethridvaguency
current suppression type for an electronic conponent, it is respectively
pref erabl e tihait isspistainedaty extracimed freguency bandwiellmbetveeerbavalfreggereties | oss
material is in arange from80 to 60 (% of that of a netallic magnetic
subst ance coumpriishripe vhkiecohposistaash of teereraxinvual /ohg,, aadddrondligieg thhRat t he
narr ow band %%Snetic | oss, material has a direct current resistivity in a
range from 1HRAYeNCyoRARGWdEht thefanier beaeanaydheredfn one of these bonding
wires of a high fr urrent. s for an electr?nic

L .t
conmponent in the a§3§§¥ﬁ%?ﬁYﬂ¥FV%%%%@BBﬁgfL?HV%ggﬁgpaFﬂﬁVEp?WﬁﬁtQ:ﬁé“ﬂhgh

: . ' | as il )
Systom  whi dreTLn AR ook e Sor B W S BB e Ranbl iy «
wherei n M dengi @ Rinchitasss el iE a?Q?ﬁé;fjroM 80 Yo @@r{%l)%?tlgi‘ét df%aﬂet;%lﬁ'@ of

F, Nand O and X denotes at | east one o ements other than that o

i ncl uded in MMagRdtid suBBince owteisg thdE@Agobianl W sthBniaanehé CarldPgSt the

mat eri al such that the maxi mumval ue w'max of an imaginary part |i' exists
in a frequentyrrowrngsdohatfetidtdsstroatef@inat @ diteopcaxeperesabity algo in a
characteristics and that a relative bandwidth bw is not smaller than 150%
wher e t he r elaageveormarPmod? 00 hvi+¢rs).obt ai ned by extracting a frequency

bandw dt h between two frequencies at which the value of a " is 50% of the
In addition, it is preferable that, in one of the above electronic

camponents of a high frequency current suppression type in the aspect of the



15 July 2004 11 maxi num a ~~max and normalizing the frequency bandw dth at
the center frequency thereof. In this bonding wire of a high frequency
current suppression type for an el ectronic conponent, it is respectively
preferable that a saturation nagnetization of the broad banggidfjromgnetic
loss material is in a range from60 to 3§ (%9 of that of a netallic
magneti ¢ substance conprising the conposi'tion el enment M al one, and further
that the broad bandwi dth magnetic | oss material has a direct current

resistivit Mﬂggﬁtﬁ%ﬁ, hRg hﬁ@ﬁfr%ﬁé@ﬁ? cuﬁéhlfsg‘gigé%r id B reAghaic 1bBe $eatbaAarinng

wires of a high treque rrent supp on type for an electronic
conponent idh K- AsPSEim Ofhiches narndi @ sorpeent af cowduaitibn elemeamg MitY,c

| oss material or thé above broad bandw dth magnetic | oss nmaterial has the
conposi ti onared Bremierdin Mhletitésanlcakease arfee, o and Bli, Gidenalgs ageast onen,
Hf, Sr, Nb, Ta and rare earth el enents, or the narrow bandw dth nagnetic

| oss mat er i@l F,d¥ anteD) atrod X derwdds bhledst ane ofetpreents atbeisthateai el has the
conmposition element M which exists in the formof granularity distributed
in a matrixneludgddoipemndd,@nd iRenadapbaitrPas bandyvisii r@@%ﬂ?dlct'ﬂés E’baiﬁﬁ@'i tion
element Y. In the |latter electroni¢ conponent .of a hjgh frequen current
suppr essi orsW§fpbat the maxypre Yrldedr an & Etmﬁ@a&'wm gwe’ﬁﬁtﬁgwadfr%q%'a%t ic

parti ol e ai e 1 iR PRRY olRgS PhirGen g Rl iR faycmnd a1 79
L oh e0ge JdSetuh iyl B 1o 1O ORGISHnAACERE WHErE MY FoisrBoasahmue 2

hi gh frequency current su sron I'n the aspect of the invention, it

i s preferab&;ﬁtr Léﬂ@tstasrhfd BRekode! QWé@]‘h@nﬂ?%ﬁﬂHWth%‘éﬁNé@ﬁ &56 Hlegoentiee above

broad bandw magnetic |l oss material has an ani sotropy nmagnetic field of

47400 A/ m ogt WARS: thMBFBQY ef , 1. I Is 56%sfahe medtimubhat, . iandnerndliziete
el ectroni c conponents of a high frequency current suppression type in the

aspect of tfrequenegnbandwidtihat W semstgsfrequescathereofAl - O system or the MX-Y
systemis an Fe-Si-O system 15 July 2004 12 In addition, it is .
preferabl e that, itisoeepastivelaweferpble thahiib this ARsIOMGCHNPANENLR 3 Pidhuency

current suppression type in the aspect of the. invention,. th | ni c
conponent | Ye§UBREY E¥HBOLERPIEEFIPDLYRIRVA E%m&%t@“aff‘ﬁﬁae@%d‘%?“h‘%g}ﬁegjgéé in

crrou - devPeBtid EERR RS MRS 1 ATaRos R TEPIFRRIOAN LGRS
2 109ic i 1 gl Ao 66y BB S RESCRETLN (E oBHE RN 16 i N sRrbAars 2

per spective Vi ew asi c struc a sem conductor integrated circuit

devi ce nounyiegd (AR RoRd bAhERidhThaAgn&id 1IBYS mdieaslthdsa areendoednteasistbinan
el ectronic element of a high frequency current suppression type according

to the invenidrenhafispy gcl-di).s a side view of a partially enlarged section
of an indispensable part of a conductive integrated circuit device shown in
Fi gure 1A; Fi gur e I2Aaddiica, papné af Hesentlacigenicsestrioheats of ayidt fraguency

i ndi spensabl e part of a basic structure of a sem c,ondtgct or inheﬂr at(ﬁﬁI
circuit deviCEEeRbEHPRIESSIPMRIYPRIIRtRRIAGPRsHTY 1ag vENtioBJRENATTPvA RBHHYY

e N RS A RS R )
PP s e bR G4 T Pk £ whiBR 1S 8RS bPC, BISRAAMRY 61241 ¢
M1, Sr, Nb, Ta and rare earth elements, or the narrow bandwidth magnetic loss
material or the above broad bandwidth magnetic loss material has the
composition element M, which exists in the form of granularity distributed in a
matrix of a compound of the composition element X and the composition
element Y. In the latter electronic component of a high frequency current

suppression type, it is more preferable that the narrow bandwidth magnetic loss

material or the above broad bandwidth magnetic loss material has an average



Figure 2B shows the sem conductor integrated circuit device shown in Figure
2A, in which the termnal itself has been changed in form Figure 3Ais a
perspective view of a basic structure of a sem conductor integrated circuit
device nounted on a printed wiring circuit board in another ghadegeat of
an el ectroni c conponent of a high frequency current suppression type
according to the invention; Figure 3B is 8 side view of a partially

enl arged section of an indispensable part shown in Figure 3A 15 July

2004 13 Pl 9fisindterict LoBRLRRYEIYE i hGingE r@fh 110%0 ARN! of @ basic

structure of a sem conductor '1ntegrate Ircuit device i ncluding a bonding

wire of a high freqeaacof thesd BRICIPHRPESREOMENTEXPE rﬂglﬁlfﬂ@%h@ﬂcgﬂeﬁt printed
wiring circuit board in the fourth enbodi ment according to the invention.

Figure 4B i supprigdtorviyw iaftha appeti & thy ievdraiooed is patfeabl@thathe narrow
I ndi spensabl e part shown in Figure 4A; Figure 5 shows another formof a
bondi ng wi r daotiwadthi ghghetnlosacyatetal enthesuppd dssideidthypagreetakestn Fi gur e
4, which is partially cut off; Figure 6 is a perspective view of another
form of a bendliengl s andnisotrmyhmegeglie ekt @L&H@ﬂtwﬁbﬁb%si on type shown
'n Figure 4, whi ChM(i)rseoE)/gEtiti iglg:)lrgfecrgtgle%gf', in one of these electronic components of
a high frequency current suppression type in the aspect of the invention, the M-
X-Y system is an Fe-Al-O system, or the M-X-Y system is an Fe-Si-O system.

In addition, it is preferable that, in one of these electronic components
of a high frequency current suppression type in the aspect of the invention, the
electronic component is a semiconductor aclive device operating at a high
speed in using at a high frequency band, and is one of a semiconductor
integrated circuit device, a semiconductor large-scale integrated circuit device,
and a logic circuit device.

According to another aspect of the invention, there is provided a
bonding wire of a high frequency current suppression type for an electronic
component which comprises a conductor for connecting electronic components
or predetermined places. In the bonding wire, a high frequency current
suppressor for attenuating a high frequency current, which passes through the
above conductor itself in a bandwidth from a few tens MHz and a few GHz, is
formed on at least a part of a surface of the conductor.

In this bonding wire of a high frequency current suppression type for an
electronic component, it is preferable that the high frequency current suppressor
is disposed so that at least a connecting portion at the both ends of the
conductor would be exposed. Further, in this bonding wire of a high frequency
current suppression type for an electronic component, it is preferable that the

high frequency current suppressor is formed in a lattice shape and also in a

manner such that a connecting portion at the both ends of the conductor would




Figure 7 is a sinplified diagramof a basic structure of a granul ar
magneti ¢ substance, which is a high frequency current suppressor nateri al
used for a bonding wire shown in Figures 4 to 6; Figure 8A shows a sanple
producer of a sputtering method applying type, which has a hgaguf Zjoaucture
of an apparatus used for producing a sanple of a granul ar magnetic

subst ance described with reference to Fi g';hre 7; Figure SB shows a sanple
producer of a vacuum evaporating nmethod applying type; Figure 9 shows

Tagnet [ 0 | 968 chBRILANA RS B FhaRd RARRIEKCAPLABARLLL KuidloiATRl € 1 ot

a frequency, sanpl e el n y nmeans o e sanpl e producer of

a sputteringpif@tstegeaiil XisBdn yPans8e¥ICH thath@oh@edfng bbelvreatliBeHtams
magnetic | oss termcharacteristics (conplex perneability) of a sanple 2 for

a frequencyentihief fanpbreduttdewogidis@dusesbd)y nmeans of the sanpl e producer of
a sputtering nethod applying type shown in Figure 8A;

In one of these bonding wires of a high frequency current suppression
type for an electronic component in the aspect of the invention, it is preferable
that the high frequency current suppressor is formed on a surface of the
conductor by a sputtering method, or that the high frequency current suppressor
is formed on a surface of the conductor by a vapor deposition method.

in one of these bonding wires of a high frequency current suppression
type for an electronic component in the aspect of the invention, it is preferable
that the high frequency current suppressor is formed on a surface of the
conductor in advance in a manufacturing process of making the conductor.

In addition, in one of these bonding wires of a high frequency current
suppression type for an electronic component in the aspect of the invention, itis
preferable that the electronic component has a bare chip 1o be built in, which
comprises a predetermined number of inner connection terminal provided in a
main body for processing a signal, and is further provided for respectively
connecting the predetermined number of inner connection terminals with a
predetermined number of outer connection terminal separately provided in the
main body for transmitting a signal.

It is preferahble that, in one of these bonding wires of a high frequency
current suppression type for an electronic component, the high frequency
current suppressor is in a range from 0.3 to 20 (um) in thickness, and is a thin
film magnetic substance.

On the other hand, in one of these bonding wires of a high frequency
current suppression type for an electronic component in another embodiment
according to the invention, it is preferable that the high frequency current

suppressor is a magnetic loss material in an M-X-Y system, which is made of a




15 July 2004 14 Figure 11 shows magnetic | oss termcharacteristics (conplex
pernmeability) of a sanple 3 (the first conparison sanple) for a frequency,

t he sanple 3 being produced by nmeans of the sanple producer of a sputtering
net hod applying type shown in Figure SA; Figure 12 is a per 9Bemiy ¥6o4/i ew of
a basic structure of a high frequency cuGrent suppression effect” nmeasuring
apparatus for neasuring a high frequency Qurrent suppression effect of each
sanpl e produced by neans of the sanple producer of a sputtering nethod

appl yi ng typengRaiMd dficdrhSelitoPAicinshta v "EaiR Rf whBeis MBkRofsOflussLe of 2
vacuum evapor ati ng net hod applying type shown in Figure 8B, Figure 13A

shows t r ansmnesifdie, d@aadiNg Y sidreseoht ldast s8arpt B, N drer O2ahd 90dERcEs aphi ch
is a result of neasuring the high frequency current suppression effect of a

sanpl e magnétdst apehstaenentsy/otmeatisarothaa ofirghudadigud e ¥ wndistmadepf &ssi on
ef fect measuring apparatus shown in Figure 12; Figure 13B shows

transni ssi omagieay bandwidh imagnedic lass maderal sychwhatcheirnaximues whtueof”,, of
measuring the high frequency current suppression effect of a conventi onal

conpari son SAnPIA8INGryParcenpesistia sntigaeeney renpstdl1o8 Mhade 10GHauine 14 is a

Cirui 1 of CATHGRBEECaD R ATRRa e RelohARg (1ie: e T RBRROW Phgdar o 134

and the comuari3pthpIR0% WA e et 9L tardRith bwr is obtained by extracting a

frequency bandwidth between two frequencies at which the value of 1" is 50%
of the maximum & " .., and normalizing the frequency bandwidth at the center
frequency thereof.

In this bonding wire of a high frequency current suppression type for an
electronic component, it is respectively preferable that a saturation
magnetization of the narrow band magnetic loss material is in a range from 80
to 60 (%) of that of a metallic magnetic substance comprising the composition
element M alone, and further that the narrow band magnetic loss material has a
direct current resistivity in a range from 100 to 700 (pQ+cm).

On the other hand, in one of these bonding wires of a high frequency
current suppression type for an electronic component in the aspect of the
invention, it is preferable that the high frequency current suppressor is a
magnetic loss material in an M-X-Y system, which is made of a compound of
composition elements M, Y, and X, wherein M denotes at iease one of Fe, Co
and Ni, Y denotes at least one of F, N and O, and X denotes at least one of
elements other than that of included in M and Y, and is made of a broad
bandwidth magnetic loss material such that the maximum value u",, ., of an
imaginary part " exists in a frequency range of 100 MHz to 10GHz in complex
permeability characteristics and that a relative bandwidth bwr is not smaller than
150% 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



Fi gure 15A shows resistance characteristics of the sanple 1 for a frequency
calculated in accordance with a resistance added in series to an inductance
of the equivalent circuit shown in Figure 14 in the transm ssion
characteristics shown in Figurel3; and Figure 15B shows resif{ g2004
characteristics of the conparison sanple, i.e. conposite nmagnetiC substance
sheet, in the prior art. 15 July 2004 13 DESCRI PTI ON OF THE PREFERRED
EMBODI MENT An el ectroni c conponent of a high frequency current suppression
type of the invention will be now descrjbed in detail vvitn enmbodi nent s,
referring t AHEMTHYSmFETERPTHYIZIRD g lipadency %vaﬂ.’dﬁ‘, at{he SEtnduct or

i ntegrated ?ircuit evi c? 17 in the first enbodi nent of the invention is
used in a hirj’HUPFEX] ‘?f@?'band to operate at a high speed. A predeterm ned

nunber of term nal : r Qv far I i | ' Ry,
provided with a hi"gﬁﬁ@&@éﬂr@&ﬁ%ﬁ&rﬂpﬂgmpgﬁg%’mﬁp@’ﬁ’fﬁgﬁ"gﬁﬁg‘?ﬂ%%‘%i gh
i DRSS - - i LY @Sl bandwi dt h
romatow iP5 ToRAehOHI0s AnER! FeRiabid BaTR SRR & ipor ssor 21

is a thin fiphfynREaebhGf 3t SERRFBah@NdNY ntaghenig fody matdlisd id in &tartgerroin
t hi ckness, and is provided on the entire surface of each termnal 19

covering a mwouotis@opof tHadnf onblimomagadtiosubstancatechpusingitdieci rcui t board
23 for nmounting the sem conductor integrated circuit device 17 and an edge
i ncl udi ng a coomusiiomglepeentiMd mlane, lang foshduthat dke peradbandwdl g)esketicon t he
printed wiring circuit board 23. Wen the top end of each termnal 19 is

connect ed wiles$s MeeriRI s pirectritrtantnesistivilyspesethasnd QP &iff1&@ek opposite to
the nounting surface of the printed wiring circuit boa 23 by nmeans of a

S0l der 6. 1 n ount TRGCRHioTs Ipas Rt beiag s Mah el T « he

printed wirin ircuit board 2 .Cl DI ' | as
onduct i vi { FPRESh hept e dueres i Tn SRl FLinedSoh 8 M EEhiaRdnts
Such senmi co ' |16 MAIGS thé drdvatiadednliidie provi ded
on a surf ac%%ggh%@?rﬁ%%&éjglﬁ%ﬁn#ﬁe ﬁlﬁgh frequency current suppressor
21, whi ch hagageaiieks\thateriahas td Bembbetiba RtembBANd, ek it Bafeast baw dfens
MHz, and which attenuates a high frequency current passing through each
term nal 19 G,rB} R AbagniTdtdm, Hfodr,aN,€la amah sarbHartroelanfesds, GHahe Tianow even
in the case of using the sem conductor integrated circuit device 17 at a
hi gh f r equerd@ndwidtrhmagaatiodafishnatesial ar tenabevesbigag handavigdwnagpetie lasshi gh
material has the composition element M, which exists in the form of granularity
distributed in a matrix of a compound of the composition element X and the
composition element Y. In the latter electronic component of a high frequency
current suppression type, it is more preferable that the narrow bandwidth
magnetic loss material or the broad bandwidth magnetic loss material has an
average particle diameter of a particle, which exists in the form of granularity, in
a range from 1 to 40 (nm).

In one of these electronic compaonents of a high frequency current
suppression type in the aspect of the invention, it is preferable that the narrow
bandwidth magnetic loss material or the above broad bandwidth magnetic loss
material has an anisotropy magnetic field of 47400 A/m or less.

Moreover, it is preferable that, in one of these electronic components of

a high frequency current suppression type in the aspect of the invention, the M-

X-Y system is an Fe-Al-O system, or the M-X-Y system is an Fe-Si-O system.



15 July 2004 16 frequency current suppresser 21 sufficiently attenuates the
hi gh frequency current passing through each termnal 19, so that an

el ectromagnetic interference can be prevented fromoccurring and its bad

i nfluence can be deleted. A formof the high frequency curragtjusppesgsser
21 provided on the predeterm ned nunber of termnals 19 and that of the
predet er mi ned nunber of terminals 19 thehkBel ves in the sem conductor
integrated circuit device 17 can be changed so that a different arrangenent

ld b hi d,like..the. i N i i i d
o e her arooll HERRCH B RRBIE L B A SRe Sl Ll EVbSTSRG 7o
Caprotner ! | . okl oo
cirou t gy PLad Rt edtenty BaTA iaEsiR tfle HiRo R EBEo B e Ao eI o7
a di fference|&ymad @&n%h@nﬁiggdéérﬁ&bnam#!aewé dbfick fb%terétht@hﬁ‘li #Ridiy equency

current suppresser 21' provi on respective surfaces of e prédet erm ned
nunber of teppedat 8sihY atisshidhIRARRGAcEbandPhAE ®s 6hESF atdedficandmitdi i ng
portion to be nounted on the printed wiring circuit board 23 and an edge

i ncl udi ng airdegraded cinguipdetvicena setticdrivrictandrgd-svae paiegeatad 25cdit sipoiced on
the printed wiring circuit board 23, and that a term nal exposed portion
19a, whi ch Redexlegireratiiedeicé.he above di sposition, is arranged to be
connected with the conductive pattern 25 di sposed on a surface opposite to
the nounting portion of the printed wiring circuit board 23 by neans of a

sol der 27. Referri I .conguetor integrated circuit
devices 17" is di %EE@E$Wﬁ§N é?%@éﬂé&@ﬁ“%odl ment and that of
Figure 2A in that r erm er r. 9" 1 W th
t he conductive paﬁ%tﬁﬁeggsaé Eﬁ%&%&ﬂgﬁl%gﬂﬁbﬁﬁ[gn%ﬂ@? a%feé g’?'ﬁg:%g\%%%ﬁﬁ
printed wiriftgafdt ([ f i ; , I frequency
current suppr egse%g%k&uﬁgggﬁgaﬁo%ﬁﬁgeﬁ%@bﬁ% @E{np;%’ét;ﬁof%rﬁgggpedet erm ned
nunber of t efiBdiAnent 81 ah IsHtRRS 8RNt TARENIGR fldt@eray eufbnt Hgpression
predet erm ned nunber of termnals 19° shown I'n 15 July 2004 17 Figure 2A
at a pl ace opgeeacddrdimgatontbentvergioporti on to be nounted on the printed
wiring circuit board 23 and an edge including a connecting portion with the
conducti ve patt er fri@gediB o8 sificoviewrd sppamiadyl eniarged seciauetamoar d 23, and

a term nal exposed portion 19a, which is exposed due to the abave )
di sposi t i oniNGigPensebigpartel apeondiisye indadiated cirpdt d8Kige Showe 1pdiigwent A

SESESZ reans EP%”?&%‘LEH&P&%%%fg%ﬁtr%'@Lﬁdﬂ‘?ﬁc@fﬁabﬁ%ﬁﬁéE\%@Sfroﬁ‘ébh”@iﬁﬁ%ﬁ%’%ﬂ%a%‘?@reg
17 17 i, O : - [
Lerminal s 18 CARPaorUe RS et nREn R R AT Al Bl 2P gTS G

21 ", whichphigyey M}ﬁwgf@i%iﬂﬂ%é’rﬁtibf dnBifertTh Sk PR Be BReIE@RHhi BRIndha 2 few
tens MHz and which attenuate a high frequency current passing through the
respective teghriraglisndpcuasct duppréssidbheydeaachirding tbrtneimvengion! enshithiza t o a
few GHz. Thus, even in the case of using the sem conductor integrated
circuit devihighsfréeduancy tarrert suppneésgorfpregdeddy aitarmimal bathdvdatnicondocioa f ew
tens Mz to a few GHz, the high frequency current suppressors 21' and 21"
sufficientl yntﬁgf%ﬁa@ur@mtmvmeg‘m pegiuehangeasinriorm; passi ng t hr ough
respective termnals 19' and 19", so.thaf an el ectromagnetjc.interference
can be prevented ﬁzlr'%‘r‘ﬁeo%iéﬁ PMaghaseMiean ﬁ‘ﬂ?qgﬁ%ﬁéié:"%é'ﬁ ICEFNAVEYIN | 1y

, hi f. . , 21 1 d 21" h
SR R R T R
i I 19, 19’ ] J 4
erminals 19, 19" maddBh 0K B SULEUAR O o BR800 CERSIALED |

in the usingnicgpaeansiuladideessuhftoRalfiNtd@WkildBircuit board in another

embaodiment of an electronic component of a high frequency current

suppression type according to the invention;
Figure 38 is a side view of a partially enlarged section of an

indispensable part shown in Figure 3A;



For form ng the high frequency current suppressors 21, 21' and 21" on a
surface of the predeterm ned nunber of termnals 19, 19° and 19", the high
frequency current suppressors 21, 21' and 21" may be forned in advance on a
nmetallic parent material board used in a manufacturing procqthﬁgzémp 15
July 2004 18 predeterm ned nunber of termnals 19, 19' and 19" before
cutting out the netallic parent material 1Board, otherw se, the high
frequency current suppressors 21, 21' and 21" may be forned into a filmon
a surface of what .is fornmed as the,predete{nined nunbeuiﬁf_terninals 19

19' and 19" after F&HrFi‘*ﬁg‘Sg%PeEﬁPECH%‘F 419 €' PRI Pgk PS'SO%WU&FW?HH i gh
easene ool S BRI  E BFArA0 L lghoen
met hod or aryananc-HeResht & rB?éiBquﬁé(aHaiﬂ&ﬁég%nﬁéhnkﬁﬁviﬁﬂg%rjeﬂg portion

and the connecting portion Detween mal N bo seém conduct or

i ntegrated ghardi trdq¥lLRBSIdodRbnt alcdifhd feteShMRIs_19' and 19" after
nmounting the sem conductor integrated circuit devices 17 and 1 T on the

printed W ring ci Fglre 4D 4 sk view dArYpadiaty ehfaegéd gbctidregiigmcy current
suppressors 21, 21' and 21" can be also forned on a part of the surface of
t he term nalrdid®ensk®le pad sh@wmiotFignley4An the entire surface of the
termnals 19, 19' and 19", and it is possible to adopt a chem cal vapor
deposition (CVD) Mmguied shews enotheddone pbsiandinghwirasd a kighdeqiepoyi ti on

met hod and a transferring nethod, other than the above-nentioned sputtering
nmet hod and EHESULPURPIEERES tyPDShAWNHB rigueet arhiphaisepardiply sBbeificabl e as the

hi gh frequency current suppressors 21, 21 a 21" is a, magnetic | pss
mmteri ol inan W RIS SERRPSRRRCR S ViewkdbairtNe oA OBR RGOS & on

el ements M .Y ' t ; Fe. | oY
denotes at Ihg]sﬁggﬁé%wgm%éwﬁ%‘ﬁéﬁ@p% %Lq%@f@‘»f@ﬁrf?ga\gﬁlcgﬁg p%?ﬁi%lwe%nt S
other than that of included in Mand Y, and is made of a narrow bandw dth
magnetic | oss material such that the nmaxi mum val ue p"max of an i nmagi nary
part tr" (also refrejureds s0a apn@lifideiaNagistn bPa Halshy sHudknieSsisa grarfular equency
range of 100 MHz to I OGHz in conplex perneability characteristics and that
a rel ative beaghetdtdutistances witth g ® atgr frédueen0ves aupptdssor elaeriale
bandwi dth bw is obtained by extracting a frequency bandw dth between two
f requenci es ugediipi atponding airashownan Figure504wf; the ~ s ~Uy zooa 19

maxi mum ~e "nmax and nornalizing the frequency bandwi dth at the center
frequency t her eof FiGHe G ehews FasRMAiggrrediee! ofsa spelfierinamethied apRlYESse,
however, should have,a range of a saturation magneti,zation from80 to 60
(9 of |t hat TS0k keI Dl S PURE b an arpr LR PRSI HRbR AR

al one, and i r | SLd.vi I f to 700
(pS2em - andt A andie g el dbsHRptl il b RS T W o
suppressors 21, 2% hal i [S90=1 Py i - stem
oo ade of & ‘%%%%QO*S’? LS tofubgs & A Rablqf efaﬂgﬁﬁ'ry%ﬁ}f@e{i n M
denotes at l=pasgngnmedf Fe, Co and Ni, Y denotes at |east one of F, N and
O and X denotes at | east one of elenments other than that of included in M
and Y, and is naddigiires® bhoad rbagribticdbhs ergneharactarstceitanplak such t hat
the maxi mum val ue y", nax of an imaginary part |~" exists in a frequency
range of 10@eVMeabiity) d@pamplecdipl aiicgeeneabie sayplhhbeiiepiosiiced band t hat
a relative bandw dLh bw is not smaller than 150% where the rel ative

bandwi dt h bWPERRS Bbi S $RIBPISyPredHERIcef :gPelterncymead ARRMRNCdY e BEOWBLRA t wo
frequenci es (AL vw%/gh the value of J ¢ " is 50% of the maxi numa "nmax and
nor mal i zi ng t A& & quency bandwi dth at the center frequency thereof. The
broad band nmagnetig,,| i i 0. LAl TSCEH have a
range of a satur atliﬁ%w%srrg%%g %éﬁé%ﬂ}l&ﬁ@% é%ﬂfgh@?a@?@éﬂ%?( aéjlbgf a nmetallic
magneti ¢ SubshARGHIRAMPIA §ANBIA2 FHPRRENENN), IO 88mpRd HeAVEpTRRetIgN 500
wsS2cmin di lrbirt cur?@nt r esi gtivity. F rtﬂ%, eitw r the naFr)row gan
magnetic | osseams ef i sarhplehsrobuoadob@BguNBE P HicthdPa 12&!‘9& balshapplined as
t he hi gh frequency current gﬁppressors gl, 21" and 219;3 as ?ﬁe conponent X
bei ng at | edsguen@Apf C, B, Si, Al, My, Ti, Zn, H, Sr, Nb, Ta or rare
earth el enents and the conponent Mexisting in the formof granularity
distributed in a matrix of the conmpound of the conponent X and the
conponent Y, an average particle dianeter of a particle, which exists in
the formof granularity, is in a range from1 to 40 (nn), and an ani sotropy
magnetic field is 47400P,/mor less. In the case of concretely limting the
M X



15 July 2004 20 Y system of the narrow band magnetic |oss material or the
broad band magnetic loss material, it is preferable tolimt the above to
an Fe-Al-0O systemor an Fe-Si-0O system Referring to Figures 3A and 3B, a
structure of the sem conductor integrated circuit device 17"15‘5\,|§,%03hi rd
enbodi ment according to the invention is different fromthat of the first
and second enbodi ments descri bed above inathat the predeterni ned nunber of
termnals thenselves are nade into a high frequency current suppresser 29
in the formof w de sheet, which is nmade of a high frequency current
suppresser, so as RigueotinshowsamanetirtossteRngiar relgliehs (COmI@nt  suppr esser
7 in the formof wd heet here s . also a thin film nehic subst ance
made of t he PRATEERIBA eAmBE & (NBLEs RAEPIO T THE) HrlgadeURAC KU Ret | ¢
| oss material,_h

hi gh frgqugr?@}';” %?;%1?9338% L?%@%f?%f@é%i%gr&afmééb[ﬁ@ﬁ;f?%gjy?tegﬁ g¥l?ﬁcei I
narrow ban %@?t%ﬂ%‘%ﬁé}ﬁ%@ﬁ&‘ Q@S&Q%A road band nmagnetic |oss nateria

is an Fe-Al - system 'Accordingly, in the case of
using this semco ' Heflve Uieibt a BaYicceruktliredds Anlghdbedusmyency
in the bandw dth ??%‘?‘ntegfzfgvr\%Pgﬁls Mqlzéto a few GHz, sane as t%e fiést and
ot her enbodictering sup pe:sBidineffact aeEtyinguipEnatusdppressaring @ high threguemcn of
wi de sheet sufficiently attenuates the high frequency current passing

t hr ough t he csunemt esppressicsedifect ©f eahhisample peeductetidyheciagsichtks emplee can
be prevented fromoccurring and its bao‘ Infl uenge can be It is

d .
al so possi bIRSOHYCR R RPAHFTRG RRNARARPYNG RS SBRVVAJR L'J%"E%?A;l\e %ﬁa&yat ed
i it devi 17 t hat f i ; t
cuppresser - s5a phR SalereiapyEet A A5 Th syAB R BRI ERE o

pattern 25 di : .nmounting surface side of the printed wiring
circuit boagg%%?@a:t []Eiénégbf a solder 27. It is described in each above

enbodi nent that t hggseM SRRABGSAFarishHissbAlcPAradtbstids steMe campld 1 1&ra and
17" are used as an el ectronic conponent. 15 July 2004 21 It is effective,

however, to fapplancy, whithaeadestibf atddsveindate bigH frequethaygcardrdgi ¢ circuit
device represented by a sem conductor |arge-scale integrated circuit device
(LSl), a m aumpressescffeC\l) sampemagaktipsobsiasicadyuneans chajhighan i nage
processor arithmetic logic unit (I1PALU or such instead of the lg_above ]

seni conduct dFeGUANEY Gt et SUPBIRSE eqiRE SnagsurngmeRpalz snowhisy Fighth 1 2hat |

0 e o A Lt 198 R TPOaR R R R A7 R
Suppr£S1 19 2y SRR B BB By PA Ol OB oA

suppr essor ic%rﬁ)eﬁﬂ@ﬁﬁldcd?ﬂi)érjétﬁ{ f’%rﬂ?le, k. EHRpBSITP letic @ubbReReisheks

arranged that the termnal itse s made into the "high frequency current

suppressor 29 in thiguf@n mni9h sihericaRigrarAheMing &ahbinisdion oharaghgistics,
substance with a small volune, which is a
as an equivalent circuit, of a magnetic substance including the sample 1 shown
in Figure 13A and the comparison sample shown in Figure 138,

Figure 15A shows resistance characteristics of the sample 1 for a
frequency calculated in accordance with a resistance added in series o an
inductance of the equivalent circuit shown in Figure 14 in the transmission
characteristics shown in Figure13; and

Figure 15B shows resistance characteristics of the comparison sample,

i.e. composite magnetic substance sheet, in the prior art.




magnetic |l oss material having a large imaginary part w' (referred to as a
magnetic loss term hereinafter) in conplex perneability characteristics
and whi ch enabl es an effective counterneasure agai nst an undesired
radiation, is used for the high frequency current suppressoisg Jaiyzébu and
21" provided on respective termnals 19, 19' and 19" in the sem'conductor
integrated circuit devices 17 and 17' inLshe formdescribed in the first to
third enbodi nents, or for the high frequency current suppressor 29 in the
formof a sheet, which instead uses a terminal itself and which is

described in anot RESERMEIAORERE. TRER RERERHeR fMROIMENR hi gh frequency
current suppressign e for an el ectyoni onponent according to the
Cnvention il beABEITasia coRPaBRR! Pl antdh feRerancI (e SHEPHaRIET g
Referring t i_gures. 4A d. 4B, i t.Or..01 N r circuit device
51 in the 1PN WEe Ao Pt REbaaT BHE Ly L REPRPhERsC LB o
frequency bangd,t9;operate at a high peed, and has a bare chip 31 a built
in, which conprises a predeternined nunber (here, 6 pieces) of inner
connection 15 Jrkeralg4o FgurBE iANahd 38, aliepvicsaudtsr mteBhiPOif or
processing a signal. The seniconductor integrated circuit device 31 is
nol ded w t hdeviowhdtiinghasitgrdnatbodimdrinatl tHehiwvbatien Bhigeddih @ahigh fhemndimg W re
35 and a part of each terminal 33 would be covered by a nolding body, after
connect i ng band fo Rpeate e abog spadd. oA pradétcpmirdidhigumbeeoBBrmfnas HBgh
frequency current suppression type between each inner connecti ng ter m nal
33' and eachrovfdesl o pdecessiihasignarese resnacively nipdded with 2 highstipayendy
out si de connecting termnals 33 by nmeans of a solder 37. In the

sem conduct OfT¢Ht EHPALERPI A Tr Oy Bitelualing adigh frraueRey ewdePasstKy Buipdglue
connection termnal 33 is connected to. onduct i ve tern 41 disposed on
Spr it ed W I TAE e agarros taptidnSfs Al PalMEs A ersRBOnt | ng
on the pri L L i i r The: b 7Ty BRNY) re |
arranged o' b5 MORIRVEREE Sl Sinbreieorce Disr 2 lth St tasdhell AHsBuitg on a
surface of g UCH-Of [ f : r i :

tt enuati ng P oh o Hedan S PO AR, 8O s BRRIGSTEN 12 s,
itself in ashénsotiedcH trmigall@vedenmgMilduntiagipnidsaid bd heodritgd ohrequency
current suppresser 45 itself has a range fromO0.3 to 20 (lam in thickness,
i s made of printednwifingroircadbetrd 28 dbs trencding the semicoreluptortinietrated adirchiis
conductivity in a_using frequency band less than a few tens Miz, and is
formed i nt odeyiee ddgndanEsigedariddigor carnesting pYtion sviihng caaduaiyearatierdapor
deposition pethod. For formng the high frequency rrent suppresser 45 on
a surface oggtdl'?é’o@8ﬁdﬂb¥h@rprﬂ@gdt"ﬁﬁnﬁicgﬁuﬁ PagieRey @ﬁ?’“ﬁr"\eﬁ? QR FHRIGAChs nay
be fornmed o syrface of a. |ow.resistance. core, W ich ha een
manut act ur o T {of ScedloeBie it Fik EDRRTE BRI GB Tondths S dipRE
connecti ng L t : > .4 i ot h
ends of 1 ne eanasnephe B8R s Race O e rReR i ahuAdt od 8 2 By iy
form ng theohi @Blder &inaRBYntvY fRNSeBIRPHEERR INtégrA8d cirolifBeGieBNGCH fHb
portions provided for connection by such as spot sol dering. 1s ~~ly Zooa
23 I n such pentiedonidingtacuitrioagd 2Be thecvitimity tof diey merinBhg portidrshasr anged t hat
the bonding wire 35 itself respectively connecting each inner connecting

t erm nal 33comduativiy areusiig freqlencyabanaaghichus Hsddhanarfesttieng Midzni nal 33
separately disposed in a main body is provided on a conductor 43 with the
hi gh frequency cuPHehtsestipprésderinkegratd eifquirdpicand? i arrgRoed &ybency

O PSR U RS i g 5 By et
fficientl he hi gh f t . whigh th h

R R e e

e et PO p S A IR IR RSP )

a few Gz, gQcth RanihAP1 Rirdthe BEAARMVIEHT & B tERIVPE: Bl LHRPERE:. f el ng
transmitted to each inner connection termnal 33 of the bare chip 31 a. As

a result, apvehéecthooagnet ising e EE/TICINMRICERINRYrtee\wwalRdclcempacarring
and its bad influence (such as an error operation of the sem conductor

i nt egrat ed highcloedueten ineh8 bandandtheraelzefeadtenisivitheo alfeweaHestid high
structure, the bonding wire 35 of a high frequency current suppression type
is provided with the high frequency current suppresser 45 on the entire
surface of the conductor 43 except the connecting portions at the both ends
in any case. It is possible, however, to provide the bonding wire in
various forms by transformng its arrangenent to di spose the high frequency
current suppresser 45 so that any |ocal part of the conductor 43 would be



15 July 2004 24 It is also possible to forma bonding wire into a lattice
shape of high frequency current suppresser 45 such as the bonding wire 35
in another formshown in Figure 5, or into a spiral shape of high frequency
current suppresser 45" such as the bonding wire 35" in anotheg jfigravoas
shown in Figure 6. In any case, in order to expose the conductor 43 |ike
the bonding wires 35 and 35", the high frequency current suppressers 45,
45' and 45" can be formed into a filmby using the shape of the portion,

whi ch woul d be exposed, as a mask bx a sputtering nethod or a vapor
deposition ek CBMW@‘@EPE{‘%%QF? @U#H?ﬁ”tb’o?‘ﬁ%t@ﬁ/”@ E'EMEFQWE‘@W di ngly,

the effect in attenuati u current a n preyenting high
frequency no‘%%&efﬁ@@&w‘@ﬁgé%gghg fféﬁl%’g 159 as t(ﬂ%‘i §n QEB 8@??095(}%8m nent
descri bed a [ c t. [S 45, 45
and 45", a anHerkits b P sheel ot doB MR sEe BB o BRERRERS s on
nmet hod, a gaseidelosi tion method and a transferring nmethod can be applied
other than the above- menti oned sputtering nmethod and the vapor deposition
met hod. One of ”atﬁ?lfcbr@rlxéfﬁ@ﬂwgﬁfﬁi@cﬁxe@a&%ﬂchﬁemg@pﬁﬁe@ﬁé‘ﬁ@ﬂﬁrmé@ﬂhthe
suppressers 45, 45" and 45" is a magnetic loss material in an MX-Y system
whi ch i s madeedbtamimapaunteoiof conposistiicometrementise MedétermmideXnuwitesredfin M
denotes at | ease one of Fe, Co and Ni, Y denotes at |east one of F, N and
O, and X derietegials 18dbsmselvesdf the semitondoctoeintegeated lwicuibevicel Wdeah i n M
and Y, and is nade of a narrow bandw dth magnetic |oss material such that

t he maxi numR&Fi@nged gathafa dtﬁferemgirrﬁ}g,enpmttwwd el achiewddlikaelet 0 as a

magnetlclosstern%l exi sts in (? qH zrange of, 100 MHz to | OGHz in
conpl ex per mEEBICPN yc@ﬁéﬂt%’taé? §W‘é’§ ayacs 14y 1emoiNe %H@Q\Wﬁrﬁs bw is

not greater 0 et | at i ve bandwi dt h bw is obtained by
extracting aélib%er}bﬁ'eﬁ'@yr%saﬁé\ﬂrﬁ]ﬁa'b f\%g'ﬁ] o frequenci es at which the val ue
of a " is 50% of t-he./TeXiiuh Rl 2z

bandw dth at the cent er requgncy 43?;_‘3;]:5"8 %@Fﬂget(ﬁm%g%@gneﬁl C c1ross
material in jhidgraG@S@rcuit dévicdsd ¥7 ?é)%né’%shﬂw?ﬁ\eﬂhe fﬁgp%ﬁohw&tawhﬂ@%r@f a

saturation magnetization from80 to 60 (% of that of a metallic magnetic

subst ance caspr differghce compamenyitivited firse endrdiidhemeinahatrgehifh drmagledcy o 700
(wSLcnm) in direct current resistivity. Another material applicable as the
hi gh frequengyrenirauppresans@iépsnidedian ra:a:aecairwd stisfaces oh thmgresietermiogg
material in an MX-Y system which is nmad a conpound of conposition

el Snent s M (Wl‘fBP@f af telf/l'tﬂéﬁ{%ﬂ@slsai'zwle%a?@'a@ﬁ q:t@er BanahEnognjing poy ‘Wil elin,
Y @) X

InaC0 o et B0 S Frkd mm&er%teapér% Sl b el c g n%éeefﬁfs L

o T e Sorthd BB Hdefia S (RE' Phifbus SiA RS RBolRY bRy bl pirff ©

conpl ex per ngahjil hd#d IR ReR {éﬁéﬁﬁnéf‘&;{) gi V{n?odr{ﬁﬂ\@}bhvﬁm%rlg‘@xﬁbé‘e@%ei S

not smaller than 150% where t e relatrve bw " 1's obtal

extracting atof theQuseydisgasinbitis abehiedno BECcdrrReURNItR $ha tomiiicivet he val ue
of a" is 50%of the maxinuma "max and normalizing the frequency bandw dth
at the cent epattereiedispotbe bacd surfiee dppesitddanttemouetirigcpdrtisn afdtepriafed n
this case, however, should have a range of a saturation magnetization from
60 to 35 (%Wtﬁmgtmatultdﬁoéadrﬁ&lav heanseyfreesdldes@bst ance conprising a
conponent M al one, and have nore than 500 8S2cmin direct current
resistivity. EitheRefe{ENG4® FigvraLt thﬁ@ﬁ@l‘?@d%@ IftasRted) cligpitderiaes dlad

?32&2?22?2'*%&9%“ TR b o L cBthetimel B0 bt FAre @ i Bhnacr ¢ s

v ext sti ng. i s Embkd sEma e dfé"q?%ﬁhbg%@ TR, Ao RateATen!
compound of  bhelGR0 fhaﬁn@nﬁuﬁ@euﬁ%@e@%wgn%p% (Y RA ARG 23,

di aneter of a particle, which exists Int ormof granularity, 1sin a

range from 1A5GodGtheR@ruchiné, @nqawnaré@iérm@ycmﬂehgﬁréasek g1t gro%ﬂéa% m or

|l ess. In the case of concretely ting'the MX-Y system of the narrow
band nmagnet i edpestvesugacas obthd fredbtaraindandmirgoetdrmihass 9" isldisgused 2004

as same as the case of the predetermined number of terminals 19’ shown in



26 material, it is preferable to be an Fe-Al-O systemor an Fe-Si-0O system -
It is described in each above enbodi nent that the sem conductor integrated
circuit devices (ICs) 31 and 31' are used as an electronic conponent. It is
effective, however, to apply a sem conductor active device i4BCjupdpoey a
logic circuit device represented by a sem conductor |arge-scale 1ntegrated
circuit device (LSI), a mcroprocessor (MPU), a central processing unit
(CPU), an inmmge processor arithmetic logic unit (IPALU and such instead of
t he above sem conductor int e[g'r ated circuit devices 31 and 31'. Oher than

ha
that, in thE%E8@Ant aplasecdbeoiion & BIENBEPORERA Kyba MAHEA N the Bdted ed

as a lead frame mounted on the printed wrjing circuit board 39 nd the
case of an BT FETH DY Rmhand %PC?C{S@ 'U\é\bﬂl"f@g? CEBRATING BX U8R WikMSondi ng

of foct Tn SCPPTRSuRmp e et e e St Aha ARG ERR S B dRT g
frequency npi se, SANRRATIENPTolYyHENIY L AHEE S M GnSATHRABEHion AR ey,

in the above sC ns he sem cohductor integrated circuit

devi ces 31, g3hnged td BietbdrineBlPENR thE cONRRB R R5adiSpEidd d@tneTe, which
is a magnetic | 0ss material having a large imaginary part w (referred to
as a magnet hiodreigg diefate dids ef af piaitediviricgepteix bpardBabyiméans of a
characteristics and which enabl es an effective counterneasure agai nst an
undesi red radidar2@n, is used for the high frequency current suppresser 45
di sposed on the bonding wire 35, which connects each predetern ned term nal
33 and a pr edet er fFiugbdeprigerdusiior llﬁ\éegféiﬂ!h@qufedque‘r%aﬁﬁ 1’ Atg AlsBody of

t he sem conductor integrated circuit device 31 or the printed wri

. t g .
circuit boargangedde begrrovidedmnyiver SERESSS resRsdive t@ﬁﬁ@?ﬁ%&%@ isélg\awa 45"

di sposed on the baonding wres 35 and 35", .Now ,a technpcal . ba nd of
research anwedﬁ\gg'ﬁf) CYSUTENR SHERIRPES ?Bsasn%fey\ﬁﬁ% h%\é%tq%g%(rﬁcgﬂ;‘flvﬁy

i nvention w ri The,dl LAl e

magnet i o sube? TS FRGLSRGharld e aR TeR, RS VRZ B AREA BR.SRTB AR 0

before the applibRgy LAl passhiy dtbkigR 99 reshdchee teMRRAISOD’ aARd o gk t he

way of effectively suppressing undeSired radiation, which is caused by an
el ectroni c pangenintirgre prfescehed 1y ta asfew Ghizdudhas, aedn \nethdensseanf Using

di sposing the above conposite nagnetic substance close to a source of the
undesi red r &k aemisanductdrdniegoatediaicnitalaveeent7 ardidy’ athavhightfeequency in

above-descri bed operation of attenuating the undesired radiation, which
uses a nmagndi¢ bandwiitaframma fawdaas iMHz b afawdatiz; hedvgh &gsdensy §UUERY an

> ; " | S e s | .
cambonent . GHPEIFSR8rs RE SBuPboswhSenly afassriedbeidh erbinSradterl e of °the
. | t - . - 1 i .
caur Vel o CeaLS e SOMBBEN, FORFLGE 20gbISgE il o ModOBRL oo
resistance goaRgAGHe @é’r’r’bg?‘nlrﬁ\igr{té’d RS bEEGHILG A i 44 frﬂlgx’eﬁcé'c’aﬁLHé I'S

generally in proportion to't magnetic [oss“termti' and the thickness of
t he magneti ¢esptbgt ance when the area of the nagnetic substance is fixed.
Therefore, the larger magnetic loss termw' is required to achi eve desired
attenuation of thénuangesseethe kighdtdquency culens sappressans 2hithend@dgnet i c
substance. For exanple, the magnetic loss termE~" was required to be an
extrenely | &ege avedngee fromdd.Béo 200 pmake thieksesseandiges fsmedhstaupiie bpdeen
radi ation by neans of the magnetic |oss substance in a minute area such as
an i nner pafie @rminas th,09" andd@’ dyriseyiterinthmedfiast ea ¥aPeLfereriigte, so

that the required magneti ¢ substance shoul d have ha n.extrenmely large
onet e | oebelEa AN Wby Baooe S drus s boarS saarurRifAD IS rste HTHE

material. The.] t Qr t l,ent perneability
characteri st"ll%(':r{sgP }(;rfgagg'afyaﬁ%ﬁcgfees%atg%relt%h%@%@gthgﬁ e, which is forned by m nute
magnetic metal |l ic mard] ' [ i dHps BRgBet Aoy s4bgh ance
such as a ceram C,FQ?r{Bgﬁt] oﬁ‘gg‘z@i‘)?@gb%béqg&?g& %L@%@%g Sa fi1lm of the soft
magnetic subsi@nede BY1HERBY eRirmin&PHU R BY tTRIINAIY 10 18’ 48P D", de®asgH | on
met hod. As a result of a study for mcrostructure of the nagnetic netallic
particl es artedummcyreumgnelppresdbet 2nc21 enel 81 may bbdowaed irchévartdeeon hound
that great nagnetic | oss characteristics could

metallic parent material board used in a manufacturing process of the



15 July 2004 28 be obtained in a high frequency range when the
concentration of the magnetic netallic particles in the granular nmagnetic
substance exists within a specific range. Referring to Figure 7, a basic
structure of a granul ar magnetic substance in the MX-Y sysngh"§2§mpmn
sinply. There have ever been many studies for the granular magnetic

subst ance having a conposition of an M Xit¥ system (wherein, the conponent M
denotes at | east one of Fe, Co and Ni, the conponent Y denotes at |east one
of F, Nand O and X denotes at |east one of elements other than el ements

i ncl uded |nptwtemﬁ@ﬁwmr@fdew@a@o%dr%ﬁﬂd\ﬂ)f? bgherei quthng oBbl1® known

that the granu aturation nagneti zation

Wt |owfevnq;%@g P ARG g Bt HATg ARG, oS BT A ET T X v system
conponent  wpuiEesRb 21,20 AR shaT He YesRER R R AT St Bids bt gher
in order toARMIEYS R, LALAS AR AL RINRHARUEN o ER foRiRoPUERASE. { he

rate of the componen granular ‘magnetic¢ su ance I'n M X-Y

system has Bgeihd ﬂn@}élﬁtﬁﬁi‘fetngg{ht@rlél%&?dCaWﬁQ'kﬁ’gH’fre@;Q@h@)’bmeﬂ sﬁﬁiﬂ*‘é@édro”

magneti zati on of genera or nore of that™ of the bulk netal

magneti c supstaisen WméjwéIZFNQarﬁd]ﬁleCmgﬁQf&menM@ihrr@hﬂ@\}apre@s@r Eﬁnﬁicﬂdln ise
such that the granul ar nagnetic substance in the MX-Y systemis used as a
magneti ¢ coFguwé 28 tagbeffoenedbg\a spudieringrmetreenta vaper depostior methods a
result of examning in wide range the rate of the conponent M51 in the
granul ar nabnersing asibshasic the lrmouhéng/lp}sirﬂorsm the comwedtingamrbers beoverh ahat

the large nagnetic | oss was shown in a high freguency range in any case
when t he com?érmbpgvuoéﬁheﬁewm@mtmf@gﬁ@ﬁalwwt\ﬁ}&queﬁ o 2 {1 4 and Hiye.

CGe Iy, h hi h ti t M51
o tat by ald i BOR anHa s Ma GG Resarto OB ol bl

Tange,  whi CHEVORS 158 § 300 58 RiBL M hAEaRBBRRNPay Biall BFy 8T

granul ar_ngaghbficp epﬁeﬁﬂ 88418 MY: A48 D8 Teuh b AsY KR BRLLIRH bPn

magnet i zati on ‘an ovver granul ar magnetic material existing in
this range i ysgacd of the 1|@|rrﬂthef|§ ¢gue91c‘ahdn ST otEROy 6h ithe @AY SuBAoBBet he
af orenenti oned hi gh frequency i nductor, since the granul ar magnetic

mat eri al hateranihalsge, vid aeddo” r sad dpﬁapbsmbleltn dduopt peshepaiball vapor
characteristics and that of a saturation nmagnetization. The resistivity,
however, i sdspasitiosi(@d@)tmethag: anddn beermcdemesiém gekrod, gaskepasition | uences
the resistivit is low. Wen the filmthickness becones thick for the
above reasofet %ﬁ@ aperatrapplertng metaed. Beningn the ApRYRTYCRRRNGS SIS at e

i n accordance th t he occurrence, .of t ddy-current loss in the high
frequency thedg dt*ﬁﬁt"aﬁ?édﬁBB?/‘ané%%ﬁPﬁed material is not suitable for a

compar ati vel'y thi g IRARRL fil LLTHURES o802 pi BESAMY Gl EIWRGra TP e

ot her hand, in a range ere o of Icates a
saturation pRgpet hz@bhon Q%%%l@rloéseﬁ%téfm n@@r{"[‘ﬂfx YohRtéth Whjh igimade bul k
metal | i ¢ magnetic substance conposing the conponent M'51 alone, the
resistivityof a enpaERt bVedipbsitige csarabnishv Yoeme KaherdioWNg2entey atmore, so
that the eddy-current loss would be little even when the thickness of the
magnet i ¢ subsstsenere ohter CalandNo gerotkeat heasdndietdidt N hed hgmet X c | oss
woul d be a | oss al nost caused by natural resonance. Thus, the frequency

di st ri but i odepPtRhAGEashenerataleMmants edweritaanthat aloneldded imbfr arsvy, @hd ish i s
suitable for a noise-counterneasure in a range of a frequency in a narrow

band (hi gh MaHEhRPERY BARdYHIprEagieys)osy madenial syen et Betrw'mmo of

t he conponent M 51 |n$l| cates. a sat Hr a),tlg5 ne(% tpzatl on of 60|% or, ss and
35% or nor eVB % Warex Of 2PHZAGNALY BBt | (P %&"S%é% %8&3%%“%8&56%’ g the
oot ek liPRGrod iicy FEhGh kY 109 Mgz [ bR hw&ge;gg{}nbga jiyoeneral 1y

500wS2cm or nore -ClUrrent | 0Ss "wou smal |,

and that a bh&Fé&eH&&&eéh& Hat SRl rhﬁé;%e&wpem Bher M ses

| arger thermal agitation o a spin a er eby fluct ation o a requency
at which  helblite 28RdivéBandwidth bwr is obtained by extracting a frequency

bandwidth between two frequencies at which the value of 1" is 50% of the




natural resonance occurs. As a result, the magnetic loss termr~" would
show a | arger value in a wide range. Thus, such a suitable conposition
range is effective for suppression of high frequency current in a broad
band. In a range in which the ratio of the conponent M 51 isqd yhil,¥ba
smal l er than that of a suitable conposition range, magnetic Intefaction
bet ween conponents M 51 hardly occurs andda hereby the range becones super
paramagnetic. The reference for designing a material in disposing a
magnetic |l oss material adjacent to an electronic circuit so as to suppress
a hi gh frequBAgynwEnir ent add ngrvalicing the feadensy bashwidth pbthesefider c | oss

igégw?m):xé Ry do R -Se?*?%%?r@gf?iﬁim@@@c pels i raieTa é'aeﬁﬂﬁ%?%%ﬁ_’r : angf at
y" = 1000 |§FP°S’%%T%LD‘I@%%§§% éﬂ@%.'b?@n%ai*é‘?%&o%sﬁﬁ‘%‘%%ﬁfef‘é‘&@d@ ‘%@b. al
pr et orabl e 1 B Geb e AR LRSI e B AR R R e B ng

an 1esi Sti vifycof gkl ARRSTIBLISIPN Redcais fdtlo 116 (f@idr). of the

conponent M 51 indicates a saturation maghetization of 80% or | ess of that
of the bul k net al | ASotiBgRtétal HppitAneasCPBMigs fregubhey camPangdpréssgrsal one
and that the super paranagneti smwould not occur, and the range that the
rati o of theica@tpandrii’id ainagrbktcdbes neatenblinan MRXyagyseeny athianisohads% or
more of that of the bulk nmetallic nagnetic substance conprising the
conponent MER eprope)ind ©f sampasitieon elemestels Yf and damiieietnulVi danddegyhnul ar
magnetic | oss materi which is a material of respective \%gagrgrequency

r

al
current suppFaseene af e & ang N sdepaies atieastans e ¥ asd Lanpl es

under different ,conditions b sputterin hod. wi |l |, he ncretely.
descr i bed haTBIoias pLleast g 2% gl aiiThe RafihattBhiuer T SRR, 8t i
produci ng a oAl i | s shown
P F qure aAnaue st oad Rl RHaBlcCs RNt Re) I MERhm

produci ng a &t us ' : i ; i W 1 a
vacuum cont g\{%ﬂu@?tp('E%?rﬁb@r@%ﬁﬂ%‘%ﬁggdggl@% u[)klg‘ y@nrgﬁggggﬁgmp_{%éand a
vacuum punp HEGHEEen conpiet parragability ohairadte Astiusbmid tiag aGeldtivefapetviti a
target 69 conprising the conponent Mwith a shutter 63 di sposed between the
substrate 653wnid ndiesnmalaydhart 950%hehewr et re@livedandwidithdeiviistdbtaineg dye7,

whi ch conprise the conposition elenments X-Y or the conposition elenent X,
in a predet éPfiiatdagigirenyency RandwatT pelyrancypbamiersies abwlivh)the vajue of
Co" e oot 0"t 15505 S PR R ot oS o RO AR oo
the gas sup i nd $ i LE

vacuum degr@@gi%tﬁgﬁgé%u t@élﬁetog,l n'gb@%éf?%ﬂé@ﬂiﬁ%@ﬂ%%f%%ﬁ%@ﬁj té'J.ﬂgl n
such Ar gas HLA L fe A\l i it i i ons
of 5rm in heﬁﬁ%@@nﬁ“i% i d{\%\?‘i’a%ﬁ,@;@??rﬁa@gﬁo\gég%ﬁﬁ}%‘%gﬁmgbc 355

67, were di sg%eﬂth@noﬁa nretaliedfafvetids fldafcd8dinpesingd asmbeRefMafioddOnm
whi ch woul d be the target 69, and a high frequency power was supplied from

the high freaudhaye pewverthando0q.Z4dcm iindeect dirsertoasistivipn, a nmagnetic thin
filmwas formed on a glass plate, which would be the substrate 65, by a
sputtering met hod, Fambdet kéher theedrorwbdndegagnatic loks matetiahardbe teead t r eat ed
at a tenmperature of 300C for two hours in vacuum under nagnetic field so as
to obtain a R¥MpMAIDNSHE Iasymatenal@ppies asitie NighireueR et TS H SYPRIASFETS Thi s

R
sanple 1 was yzed hy a fluorescent X-ray ectroscaop ng. firped as
afilmof a %ﬁ%{)ﬁﬁ%ﬂ s BIg) GRIPORGHY @Qﬁ‘ﬁﬂ@iﬁ%@tﬂr@ %{#ﬂi [ﬁ' g'i' ?\g\%ﬂi kness,
530 hS2cm i n»diy r S] ' ' Ny Hk,
168 T (resi 2 RS S TR BT bENRRR Rt S A0 RS
bandwi dt h buormToreymliiny 8ishg §f B dafixict 1RDEAIRRANML Y EGGRDRGNAX
frequency bandw dth between two frequencies at which the value of a ~~ is
50% 15 Jul in@®component Y, an average particle diameter of a particle, which exists in

the form of granularity, is in a range from 1 to 40 (nm), and an anisctropy

magnetic field is 47400A/m or less. In the case of concretely limiting the M-X-




32 of the maxi mum ~c "max and normali zing the frequency bandw dth at the
center frequency thereof (considered to be sane, also hereinafter). A
percent ratio of the saturation magnetization Ms (M X-Y) of the sanple 1
and that of the netallic magnetic substance conprising the ggmy8sGs M
alone s (M {Ms (MX-Y) / Ms (M} x 100% (considered to be san¥, also
hereinafter) was 72.2% In order to insp2et the nagnetic | oss
characteristics of the sanple 1, characteristics of the perneability w for

a frequency, was exam ned bry inserting the sanp|e iL into a detecting coil,
whi ch had b\ée‘%{fb‘frr}a@éég%aar ngJ%{‘ hmaig elig s SraaLia 95”1?%@@9 (th the
Cerm t1o (coipneRofuniatoe ) HaruepreariELis dedi & a0 B AR bGln o

obt ai ned on asj %f e result. Referring to Figure 9, it is noted
that the Ch%f’gﬁt%ﬂg!sﬁ sStéo "the magnetic loss term|~" (conplex

per meabi 1§ 1y char pekstinghGglrch ofa bhe ol SRR clorihbEbniboidipiganpl e 1

has a conparatively rap tribution and an extrenely hi gh peak, and that

the resonanggedia@seneyit Hevidk 99 asthl @irdasnish@ient 68cdfding foSephee@ortier e,
a sanple 2 of a granular magnetic thin filmwas produced 1 n the sane

condi ti on amddiffarerefroms thdtaif tiod fipst @ddcdargnt leenldatinrentedesaied seogd e 1
except that the nunber of the M203 chips is changed to 150. This sanple 2
was anal yzethabyha predetessinedinubenofdpeaoinatsihepysalvits aenmagdaeatoas highf i | m of
a conposition Fe44A1220aa. The sanple had 1.2 lamin filmthjckness, 2400
ws2cm i n di freaueacy perent sunrsesste2d 0488 foumof Wids paerl SCT isdnadesef ag. 96 T
in a satura&i@gﬂ magnet i zat i an Ms, 181 %in rtel at i I{ﬁeﬁé)fandvm dth bw, and
44.5%in pe i CHRNCY GUESHAURPESSSPTIRO 3349 TP 5 W& ring to Figure

(oot on pr e Pobigh I RRp 5L EehEkuieShor fh FRORREI S BB RE) AL i,
sanpl e 2 hagls%.gimﬁtf@inhrﬂaaﬁéqﬁb%q]asg@iéﬂma% cﬁ%ﬁ@agﬁowbén@thﬂ%%ggm s due to

thermal agitation an as~a simlar to that In npl e 15

Jul'y 2004 38 zherid6r taliBa@lbattiRegn&l 688 mAt8SAIIANGE a dMPMEYRlion Signilar
extrenely large conpared with that in the sanple 1 and the resonance

frequency ato tim gielad absvaldescabedihigh fGduertiicunembseppressrpce? 1 eit’™, krgh
frequency characteristics . (Sanple 3) Here, a sanple 3, which would be the
first conpathabhXs¥mybiem of the gaaawltandragaetticloshimaterinheike ypadkesd in
the sane condition and manner as chat of produci ngetge above- nent i oned

i

sarrp: e 1 exé‘éﬁ‘ﬂ”jﬂl@d?i? ﬁ@‘ﬁﬂ?{’}i%@”ﬁe‘ﬁ’f@ﬂ B% VD QEYAEEY to 90. Tgi s

3 X- Lr.
S ot o o il e S H st e, SR o T A RO B Rl e oo
74 yS2 i i \ i / i i ] , 1.88
TSz L QM fidh fERIHCR 7 foe batul HBnaaieREROKITL B A ek, 1. )

('\:/f]ag 22:%’ e;(i ;??i% L ?%{asi the 19 dHPsher Enbddimbsts) HeRighttidqueiRy current
suppressor 29 in the form of wide sheet sufficiently attenuates the high
frequency current passing through the suppressor itself, so that an
electromagnetic interference can be prevented from occurring and its bad
influence can be deleted. |t is also possible to change an arrangement of the
semiconductor integrated circuit device 17" here so that a top end of the high
frequency current suppressor 29 in the form of wide sheet is connected with the
conductive pattern 25 disposed on the mounting surface side of the printed
wiring circuit board 23 by means of a solder 27.

It is described in each above embodiment that the semiconductor

integrated circuit devices 17, 17' and 17" are used as an electronic component.



magnetic loss termh" (conplex perneability characteristics ) for the
frequency f (MHz) of the sanple 3 (the first conparison sanple) show a

| arge value at the peak in response to a |l arge saturation magneti zati on,
whil e eddy-current |oss occurs due to a |ower resistance as as{ufopacy

i ncreases, and thereby the perneability (magnetic |oss characteristics ) in
a |l ower frequency range appears to deterisorate, so that the characteristics
at a high frequency woul d be worse conpared with the sanples 1 and 2.

| sanp| i : - : i ,
o o ar anut JF eGP RCheRerer 1 A B ise ik, 3B I ERTALARD SRR ©

manner as t f ik i B { I el cirdlat t he
nunber of the Rﬁﬂ%ﬁ%é’b@fé@%ﬁtg gggﬁ%&pg&g‘ggeﬂb‘?ﬂ?@éﬁ%ﬁﬁ @tﬁg«mé/as gnal yzed by

a fluoresce 5 ‘ 2t f 4 caRFalgsoseddih ft (@RtHpasi tion
Fe~9A13404~TH‘C"'I\'@I%eer Q')agn%lo%ﬁﬁ%rgﬁl. 3 ﬁ?nﬂlg\ﬂlpgmw Jul yq§004 34@% r$1 tpﬁiqckness and
10500 ~S2cmijindd reebs§ol drRRietiesogit anitgIPALLY) orgmttinstezidaridbe ebiosei cs of
t he sanpl e exhi'bited superparanmagnetism It was also tried to obtain the
char act er i stdgrsicohdtibler irtggetted clrossdedces E7; 17 comdl €  getheedin thay in
characteristics ) for a frequency f in the sanple 4 (the second conparison
sanpl e), butthetcasesofsdroelectrpaic W%I@Vmgﬁn&raﬁn@@ eng3sAd aF grea

netic interaction

resi stance due to a high rate of an oxide |ayer, é}gile

bet ween nagré@me pavnied @ thRarrigd MAHBE FIreyi EP@fdd %e%%'?r&b'ﬂmsc?"?ga@er.
As lt, . ti hi.bi t ed . i Sti f

Che mmgnet | dBBOGRBI Conieit ABY Tp B SeRb e ARIRI BRI RIREEL ! coui £,
it ted that th tic, i i filmi
R R e e e R I S e B s AR
narrow band galy.ia o4 Qt&%iﬁdl%ﬂ%ﬁ‘é‘@%@g%eﬁn o henSit %ﬁm«ﬁ Jietfestive as a

hi gh frequency"current suppressor. npl e 5) Here, 2 gas was

suppl i ed i ntRrfieaNBeHUsheRi iptdele Mgh fifceiechbe coaenssugpirgssy 2ppathatfoems?,
and the vacuum punp 59 nuaintai ned the vacuum degree in the vacuum cont ai ner
61 to be arogn@ide SFat. 10-4Pa. In such Ar + N2 gas atnosphere, total 120

pi eces of Al chips with the dinmensions of 5nmin height X S/min wdth x
2nm i n thi ckness, Ahiyelaywathid filke neagnsticssubsiance Witk goyeall Yol ugie. MElER Hied
round plate having a dianeter Q- of 100mm which vvoul,,o(l t%e taﬁ target 69,
and a hi gh f negquelsyospmatend Haylign? lageimaainaht PRtgh Y EHEEARYSibwer

71. Und hi diti i I Iv]: ] I
st . whi chmgmaicigss e heet pafel Bacopyed fuydhify $Aar e RReae D 3%
and_then. NS BEd. R LB RubldMtRA S BBhinkS 71 RdeShedrddamAY, a8 ur e

of 300C for uum’under magnet | SO as to obtain a

sampl e 5 Of BoGh AR BR%HMHERCY Blfteht Lufiprebied d1s odi dhenenprdvided dhe

above-descri

granul ar magnetic thin filmin conposition. 15 July 2004
respective terminals 18, 19’ and 19” in the semiconductor integrated circuit

devices 17 and 17’ in the form described in the first to third embodiments, or for
the high frequency current suppressor 29 in the form of a sheet, which instead
uses a terminal itself, and which is described in another embodiment.

Next, a bonding wire of a high frequency current suppression type for
an electronic component according to the invention will be described in detail
with reference to the drawings.

Referring to Figures 4A and 4B, a semiconductor integrated circuit
device 31 in the fourth embodiment according to the invention is used in a high
frequency band to operate at & high peed, and has a bare chip 31a builtin,

which comprises a predetermined number (here, 6 pieces) of inner connection




35 This sanple 5 was exam ned in dinension and nagnetic characteristics .
The sanple had 1.5 pmin filmthickness and 51.9%in percent ratio {M
(MX-Y) I M5 (M} x 100% The maxi mum val ue N'max of the magnetic | oss term
W was 520, the frequency f (!~"m-X) at the maxi num val ue | 45RYy Z0®0 Was
830 MHz, and the rel ative bandwi dth bw was 175% (Sanple 6) Here, Ar gas
was supplied into the vacuum container @k fromthe gas supplying apparat us
57, and the vacuum punp 59 nmi ntai ned the vacuum degree in the vacuum
container 61 to be around 1.33 x 10 4Pa. In such Ar gas atnosphere, total
130 pi eces lefmina 88’ eiavistediia & mMaie badwderspreasseng sretgnd. hdinght x 5nm i n
width x 2nmin_ thickness, which would be chips 67, were disposed on an

Fe- made r ouifANSPREECIRAVTRGAAC LRt devier 3dfls I'ﬁﬁig?ﬁi Wik S MBS AN BleTEh &S

pover sour (BAFH Bxcsne 8" Bkl itEH S ER AR el o i &S o R 0r -
| I [ : . ' d

5 255 1o ML SR B T 03 B SR T B

300C for t"%rgcﬁH witd '3 3¢ Y| Nﬂgﬁﬁe%&%érﬁ Jdpgﬁéissﬁ@n Bd BetQRlRl dhchy sanpl e

6 of a gran gnetic thi i'm I's sanpl'e 6 was "exam ned i n di nension

SR POl 2 g e e ™
.7%in percent ratio - X 0 e maxi num val ue

I ~"max of tiiecenasehe Gahms ofoeitsidé Adnmetingzerminads 88 dyuvaalys bf & ISoIdeX)3 7at

t he maxi num value Ia"n,3x = 850 was 800 MHz, and the relative bandw dth bw

was 157% (I8ahplsenticonduetpr itegraid gissuilevica 09 b thp afideikath@lisigige was

supplied into the vacuum contai ner 61 fromthe gas supplying apparatus 57,

and t he vactiHigstiep teoningt A8 4 Aernedied laawertuelireraliern hdizaesed08dht ai ner

61 to be around 1.33 x. 10-4Pa. such Ar + NZ gas _at mpspher totgl 170

pi eces of Arintedavinngcirsgihpoged éﬁibd@ﬁ??%ofﬂéompgﬁ? gy m?mﬂ'}ﬁai ght x

5min width. mm.i.n thi whi ch woul d be chips 67, were di sposed on

a Co- nade r@dﬁ?&éd’l"g{{‘@ C}’{g\lfﬁ%’%gga?arret er y of 10D which would be the

target 69, and a BholbchpiHRIEBsARE"S WianaLaRy hed higAmddiRnBy Grfeneauency

power source 71. der t condition, a gnetic thin filmwas fornmed on a

gl ass pl at esurymbsbiomwf;él belid sy be tar firtad@fof Hyorrdudsed aihigh Sedubaty ng
met hod, and then, the formed magnetic thin filmwas heat-treated at a
t enper at ur ecwwfeR0DQHressdws fuoatisnisativgetigh tradeencpoueeitopdssegigithrsougls to
obtain a sanple 7 of a granular magnetic thin film This sanple 7 was

exam ned i nth@i eRsIlicker 4hdsathijnabrodwisih Fererifewitess MHRE adew@HRadThe2 wn
in fil mthi ckness and 37.2% in percent ratjo E{?Ms %I\é#)%q% [ Mo 8!\/9&); 100%
The maxi murii@hl TROYENRHCUTEN SEPRERSSEE e itsBE Hap & rAnge rg L 319 20 in

f f, (lx" t th i p | ue i = 350 , th
el at 1 ve, bal iGN Buede s T el siRerge R Jte half G ea e o
the vacuum ﬁg@k%gﬁ@@& iRk ?re%ﬁgnéﬁB?héf'lé% HBAH %W%@MH%QQ?% 'f%evacuum

punp 59 mai ntaine e’vaculm degree | € vacuum cont al ner

around 1. 33fo¢mklr %P@oné%oﬁg% e ARRiuBidFaSehs 8puhiefig mMdtAo@brasmpet Al 203
chips with the dinmensions 0f 5mmin height X 5mMmMmin width x 2mmin

t hi ckness, wbpeitiveuhethba. CFbpﬁorﬁﬂm%w RigHi frrpeedy eurent Buppradeor 45iod =l at e
havi ng a dianeter Q- of 100mm which would be the target 69, and a high
frequency pswdacevastrsupphdsdorf 4y the highfrgbuémeoeiensyt ppesssoodbosay be Under
this condition, a magnetic thin filmwas formed on a glass plate, which
woul d be t hiorguaskon &t SUrbB:e Pha Wwsmsistancagoreeviiod, erfgw bavheenhe forned
magnetic thin filmwas heat-treated at, a tenperature of 300C for two hours
in vacuum ufEIMIaslyRRe inca pretess<y manyfaciuibingithe SOREHEICE 48: 8XCePi& anul ar

magnetic t h!:cr)]mfu'atl:tmg portion at the both ends of the conductor 43. That is, the both ends
of the conductor 43 in the bonding wire 35 would be exposed after forming the
high frequency current suppressor 45 and forms connecting portions provided

for connection by such as spot soldering.



15 July 2004 37 This sanple 8 was exam ned in dinmension and nmagnetic
characteristics . The sanple had 1.7 wmin filmthickness and 58.2%in
percent ratio {Ms (MX-Y) / Ms (M} x 100% The maxi mum val ue Ea"m-, x of
the magnetic loss terml~" was 280, the frequency f (ti~max}saiun Bgogrexi mum
val ue ~a' ~m-, x = 280 was 240 MHz, and the rel ative bandw dth bw was 169%
(Sample 9) Here, Ar + N2 gas with 10% of2&Z di vi ded vol tage was supplied
into the vacuum container 61 fromthe gas supplying apparatus 57, and the
vacuum punp 59 naintai ned the vacuum degree in the vacuum container 61 to
be around 1.33 x FOsudrasemicosdohtoaintegnated aiscuit deviphdlle it is @rgngeddhal eces
of Al chips with the dinensions of 5nmin height x 5mMmin width x 2nmin

t hi ckness, Wi ReNaiBaMireHad deelhsespectivigly Connsplidgash INIerGCNREEENS ound pl at e

fr oquancy  pBIEH T sl st Pad SHBIA EIESath Pty BoheroBREaS T Cinder
hi dit] i ¢ .Lhi i f ol | i.ch

R L R e
for med mg”ﬁEsgneﬁu%EuFrbH% tl%gﬁﬁéﬁfo?%h@ﬂuﬁﬁn%%ﬁgﬁﬁ%abé‘ﬁ% glﬁréérgtgcaf or two

hours i n vacu er nagn d'so as to a sa

granul ar magngdihg thiduynitheBondlb®r 38MRIH |9 EdRHAIN RGH 4 few e toaRd
magneti c charactéeristics . The sanple had 1.3 fvmin filmthickness and

76.2% i n pefes@HZ at TRerehbre( Mehith ffedentMchirment 03presher amxufiidivrigl ue w
~max of the magnetic loss termti' was 410, the frequency f (Li'nmax) at the

maxi mum val agetéddtesxhs MdldfraqseicROcivHmt, whitht feesseslithtdugh emaidoitdide bwr  was
158% (Sanple 10) Here, Ar gas was supplied into the vacuum container 61
fromthe gasosu@piof wgmippdcawmensiie heghifreneencyceimepisyapsmiiethiainged t he
vacuum degree in the vacuum container 61 to be around 1.33 x 1%—4Pa. I n
such Ar gasbondingnirg 3pgpaisym ensgpisepaductppinedraigy predcdeyse $il 68 &hi ps
with the di sjons of 5 in . height x 5mmin w.dith x, .2 ibh thickpess,
whi ch voul dNED %ﬁ%%”%‘?%?'éd‘ﬂﬁdéfg Qﬁbaiﬁwé‘?ﬂ%g'%a@ea F%ﬂ%{yls&{‘l@aﬁ ng a
di aneter ~ 1 I I f I cy
poner vas sOSH T aa s fn DT e ied ity sEEnudd Rica e iER:

condi ti on, ' gl i bMNeas, - N AsH sy tPhRbfctidmadhameul d be
t he substra?gﬁgg@ﬁoﬁyﬁéﬁﬁaﬂtﬁekﬁng ner%%l—yggﬁd tﬁen, thg for rrced ng%hneti C

thin film wageferdnde &8t Bd ppévanté€ et steureingfand0fhddnfluencédsuch anamacuum
under magnetic field so as to obtain a sanple 10 of a granul ar nmagnetic

thin fil m desoricpedatidrovkthe Hursiceamqdter ihegratacesisnviindalicae 3d) aembeon and
magneti c characteristics . The sanple had 1.4 pmin filmthickness and
43.6% in pefedtedratio {Ms (MX-Y) | M5 (M} x 100% The maxi num val ue

y' max of the magnﬁltéiclosstermE" | W' max) at the

maxi mum val ue ~~~ ih‘%ag%e'\%%‘:rit?é:}d %\éﬁéu%gh?hgﬁpf@bg@#‘%g%@%d 'Wét h bw was
18§% frequency current suppression type is provided with the high frequency current
suppressor 45 on the entire surface of the conductor 43 except the connecting
portions at the both ends in any case. i is possible, however, to provide the
bonding wire in various forms by transforming its arrangement to dispose the
high frequency current suppressor 45 so that any local part of the conductor 43
would be exposed. For example, when the high frequency current suppressor
45 is disposed so that the conductor 43 would be exposed in a circle in a
predetermined interval in a longitudinal direction of the conductor 43, the high

frequency current suppressor 45 itself would be a form of several nodes

separated in the predetermined interval.




(Sanple 11) Here, Ar + 02 gas wth 15% of 02 divided voltage was supplied
into the vacuum container 61 fromthe gas supplying apparatus 57, and the
vacuum punp 59 nai nt a| ned the vacuum degree in the vacuum container 61 to
be around 1.33 x 10-'Pa. In such Ar + 02 gas atnosphere, tot g jhigQapueces
of Si chips wth the dinmensions of 5mMmMin height x 5Mmin width X 2nmin

t hi ckness, which would be chips 67, were 24 sposed on an Fe-nade round pl ate
having a di ameter g~ of 100mm whi ch woul d be the target 69, and a high

frequency power s supplied, fro frequency wer sourc 71 Under
this condition, mlﬁ'ér“gﬁ'éPlR?Stsm‘%tq 9 %\gg%g@'ﬂﬁﬁ' Bﬁoé‘ '8&‘&9?“&% gl ch

PO L g O B T M N

arancl ar maghrv T FlayPREr Sl ko LGy SRaRBet Bt ele e %%E“%'f? 822 nec
i n di mensi onyang|,JFRg&d Soﬁ(ﬁ]ﬁg%ﬁiee% Slh'afh%therﬁbﬁn%%rm{cﬁvmaﬂmguﬁe BM M ahiy! m
t hi ckness and 55.2% 1 n percent ratio {Ms (MX-Y) / Ms (M} X 100% The

maxi mum val u@adeA1mmaftotda@ogagn@tonducﬁss43 dkenthe buagin@2@red & dnc@bgncy f
(p"max) at the maxi numvalue ti'",~x = 920 was 1.2 GHz, and the relative
bandwi dt h bwihewsigh I&2tentpanpkat &l?;)prlelesms 44, 4asnovds” sap;ﬂa fednidtiototdne
vacuum contai ner 61 fromthe gas supplying apparatus 57, and the vacuum

punp 59 mai ri'di hwsmeth@aﬁiwm ofdge gertan, h/y@ulﬂwb@@waﬁ%rassq maskilay a

around 1.33 x 10-4Pa. | n such Ar gas at rms t al eces of Hf 03
chips with tHRME RS Bf 2 SRR HBFP]%?%‘?{{ WP r@\adﬁiﬁ W?ﬁk

AR S RN R T U e RTEE

frequency PoYGEeMes P itPRlelEflifd AEH M il J&@H@aﬁverpﬁ\%nﬁ ohfoveh aghder

this condition, a magneti mwas forned on a ss plate, which

woul d be t heyalhsidalCePBodert duR¢HbEE BEVAE! P@ﬂformrwq lemghtifeydepeyed
magnetic thin filmwas heat-treated at a tenperature of 300C for two hours

i n vacuum uncetemegigirbssdrsels] 4soams 468 ttanicabvaporpdepdsficof (GVIG) armethad,
magnetic thin filmdescribed above. This sanple 12 was examned in

di mensi on andn feyheaircdepesitian metlad, c&gas daeo@mn@th@@ and@ fransfering | m

t hi ckness and 77.4% in percent ratio aﬁ)gx_ i x 100% The
maxi mum val u@am%ﬁaefbetwhmgmbﬁ waﬂdeg N%W”Wdl%ﬁ erfngdmetisldnty f

(wimax) at the \rf]aagérrajepos?hon method.

One of materials applicable as the high frequency current suppressors
45, 45" and 45" is a magnetic loss material in an M-X-Y system, which is made
of a compound of composition elements M, Y, and X, wherein M denotes at
lease one of Fe, Co and Ni, Y denotes at least one of F, N and O, and X
denotes at least one of elements other than that of included in M and Y, and is
made of a narrow bandwidth magnetic loss material such that the maximum
value p”,,, of an imaginary part u” (also referred to as a magnetic loss term)
exists in a frequency range of 100 MHz to 10GHz in complex permeability
characteristics 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 /¢ " and normalizing the frequency bandwidth at the center

max

frequency thereof. The narrow band magnetic loss material in this case,




| ~~~max = 1800 was 450 MHz, and the relative bandwi dth bw was 171 %
(Sanmple 13) Here, Ar gas was supplied into the vacuum container 61 fromthe
gas suppl ying apparatus 57, and the vacuum punp 59 nmi ntai ned the vacuum
degree in the vacuum container 61 to be around 1.33 x 10~4Pgs Jhiy 2004h Ar
gas atnosphere, total 130 pieces of BN chips with the dinensions of 5mmin
hei ght 15 July 2004 40 x 5mmin width ¥32mm in thickness, which would be
chips 67, were disposed on an Fe-made round pl ate having a dianeter ~ of

L00mm vt ch R R L LS 0oL £, 300 8,00 1 FoLency ROUGT. MBS
L MR B B
gﬂﬁﬁrfr?%nggiérfggbg g%ﬁsoﬁo%t g(?kn 5 érr'rpﬁe&lé’ﬂo? ta al_r anul ar rr;agnetig
magneti ¢ charact e%ﬁg?ﬁiﬁgteﬁﬁ%&g@%‘%ﬂfﬁ%ﬁwéi‘ﬁ:ghg?‘nﬁﬂgﬁ? ?Idﬁﬁeﬁ:t gﬁﬂ@"ﬁ?ggﬁ

59.3% i n pensent’ draf 19" KNS mah&tidlods ivBterid in #n MO sTBRnaxhigHR waldie

lu' ~max of the magnetic loss termy" was 950, the frequency f (lr'~max) at
t he maxi munotalcoenpourdoftdbfositen 6BMndvitz M amderdig Melembiasablandaioterofbwr
was 185% (Sanple 14) Here, Ar gas was supplied into the vacuum contai ner
61 from t heFgaEosampNij)i Ngwhepeinalfuterdtes ahlg¢ashen® at biuhanshid) BodRai nt ai ned
t he vacuum degree in the vacuum container 61 to be around_1.33 x 10 4Pa. In

such Ar gas{heieéphedenotestatiicageng damenisphes tha ﬁ?t\ﬂﬁﬂﬂ:"{‘#@ ‘H‘i'ﬂensi ons
67, "ver e di SPBcBaABH TS BRI BEIITBORELS s g s aneu 1 1025
100t cl il oy he | a0et 600,20 2y 1l eld RERAYGRY BT 10
ROl ! UES FOURR heR D g bt e it e
filmwas heghnbifvifth @viab ndt SRENEF o 0% WIE the frelaviPe BaHAWIIR bwiGgum
-under magnetic field so as to
obtained by extracting a frequency bandwidth between two frequencies at which
the value of 1" is 50% of the maximum 1", and normalizing the frequency
bandwidth at the center frequency thereof. The broad band magnetic loss
material in this case, however, should have a range of a saturation
magnetization from 60 to 35 (%) of that of a metallic magnetic substance
comprising a component M alone, and have more than 500 pQ+*cm in direct
current resistivity.

Either the narrow band magnetic loss material or the broad band
magnetic loss material applied as the high frequency current suppressors 45,
45' and 45” has the component X being at least one of C, B, Si, Al, Mg, Ti, Zn,
Hf, Sr, Nb, Ta or rare earth elements and the component M existing in the form
of granularity distributed in a matrix of the compound of the component X and
the component Y, an average particle diameter of a particle, which exists in the
form of granularity, is in a range from 1 to 40 {(nm}, and an anisotropy magnetic

field is 47400A/m or less. In the case of concretely limiting the M-X-Y system

of the narrow band magnetic loss material or the broad band magnetic loss



obtain a sanple 14 of a granular magnetic thin filmdescribed above. This
sanmpl e 14 was exam ned in dimension and nmagnetic characteristics . The
sanple had 1.6 Irmin filmthickness and 59.3%in 15 July 2004 41 percent
ratio {Ms (MX-Y) / Ms (M} x 100% The maxi num val ue h"max b Julye2ovagneti c
|l oss termw was 720, the frequency f (W nmaX) at the maxi numvalue |I'"maX =
720 was 1.1 GHz, and the rel ative bandwi % bw was 180% Next, a process
for manufacturing a granular magnetic | oss naterial as sanples by a vapor

d iti dwll b I i bed. | duci h | e,

depost L on T o LR SBSS Sh £EREY S5l BRI LIS, GBI el

type i's used. as shauil o SBioclhl o BATRIG L AJHE amaRRRIaL S of
por deposition nethod adopting type conprises a vaculm cont ai ner

(chamber) EQtégr?\%%n& Lfl')tc cex BE}’BW‘%n@%ﬂ??ﬁ%%eé?asaé?mdeléct\féﬁi'd% md

are connecte a substrate aced to a crucible char ged
with an al | oy pafeiiveMmbeilal, t@%Eb@ga EBmiccHme e HetivEdévitletiRclad A 1&dic 63
di sposed between the substrate 65 and the target 69. (Sanple 15) "Here,
oxygen was stlpiiti greicd repressetedibyf & esmidordiucsrdargendaalé eyt gircoint ai ner
75 fromthe gas supplying apparatus 57, and the vacuum punp 59 nmai ntai ned
t he vacuum dégyiee (lidl)t denivmpnocesson{ldPiBr atentral pecassiogdindt. (8L, 80- ' Pa.
Then, under a condition that the Fe~oAl 30 alloy parent material charged in
the cruci bl éNEgenRIoCce s dHhagicdediciunit (FRALN)Y gea sugh insiped PEthenabovg | m was
formed on a glass plate, which wuld be the subsirate 65, by vapor
deposi tion ngqrﬂﬁé‘!‘g%{ﬁ@rﬂW@Efat?ﬂé”rpkb’lt Hﬁ&’cﬁﬁéﬂeﬁ‘?cﬁéf hi ﬁtf‘?ﬁ R ahé'gﬂhﬁ r eat ed
rs i.n vacuum netic field so as
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590, the frequency t he maxi num val ue” | ~~~max = 590 was 520
MHz, and thehigﬁ|fﬁ§dMc‘?@ﬂﬂﬂ@n@%bpbﬁ%s%ﬁgé@@ah effectlih slvbyestifa4?gtAl | of the
above-descri bed sanples 1 to 15 other than the conparison sanples 3 and 4
are ef fecti vieegisermynairezntaind io dsetirgpd high faqetrot n@aé caodepativavedby a
count ermeasur e agai nst a high frequency current. The respective sanples 1
to 15 were prebdseghBleErgpeceBongniet hod or a vapor deposition nethod in

o e
et o e 3R B0 S Lot e

by heat-tre til i i : ; 1R I but
by, heat 1 eahEAs I UARMNURIAC RO 4 BRLS AAkRar QR eRetdd B ©
far as the CQ@EQ&E?h@t’Fb Rissttaan | hériHen iRCImb BRpelhheabinfbitarafiepliied ni ng
an equivalent function with a filmof AS-deposition. As an exanple of the
sanpl es 1 toaidd which thableargyl effdctive\dongteromgdstixe pgaimetin luntigsired radiation,
characteristics shown in Figure 9, having 2.0 wnin filmthickness, and
form ng a sq$aisedior thebigmiredueryrcuwraid stpheessanpb disrosedgn the bending ve
bandw dt h bw  of 148%, the maxi mum val ue w'max of the magnetic | oss term

ti }I\B.S ﬁbou’(‘“r@s’i;]}b\ﬂlif%l‘}@ﬂﬂe?@@wfﬁﬁteﬂﬁ@;@Wiﬂ?éfé,aﬂ a prrdeisrpaerson
. Tve. . | 060 | 1 .
Z‘E}E‘Sf Sngeaghﬁgﬁcfe e ﬁ%tﬁ'gﬁgwigélﬁfet% 2iPaif ot tuse BipRhan inetRgde <
1 whi. i . , n of.
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val ue |i' max gfehh, O\@/g@&ﬁ:sqld’%%ﬁ 45@31%%551[9 X ﬂﬁ%nﬁmg@%s%@%d 0 Miz.

As a result of the It 1s note e magnetitT loss termli' of
t he Now, a technical background of research and development of the

magnetic loss material used in the invention will be described.
The inventors has ever proposed a compaosite magnetic substance

whose magnetic loss is large in a high frequency band before the application of




sanple 1 has a distribution in a sub-m crowave band, its maxi mum val ue
w'maX i s around 1800 at about 700 MHz, which is about 600 tines as |arge as
t he maxi num val ue w'nmax in the conpari son sanple having a distribution of
the magnetic loss termE~" in the sane bandw dth, the ratioqgfjigodgel ative
bandwi dth bw to the center frequency is |lower than that of the ‘conparison
sanpl e, and 15 July 2004 43 the bandw &¥h is narrow. Mreover, the effect
in high frequency current suppression of the sanple 1 and the conpari son

b hoans. of T I ERTBS ot e LR AT oL el el AT kBl od FAGGHART L0
81 shown i nvﬂi&wsecétgsled'@ én%néﬂtmicf i r%BFés%’htieéBg%r%ﬁic%ﬂdﬁfst{o‘?.‘:t

nmeasuri ng apparatus co-axlal Trne 32 for connecting a mcro-strip
line 31 andgaiiehwoick, Bpaispesin ﬂﬁ%ﬁ@)od?ﬁﬁoﬁéqmlghéti@wm&ﬁde alodehe dot h
ends of the mcro-strip line 3I, which has a line I'ength of 75 nmm and

char act eri sgbardepetiangrioditeafrad@tidSg, in its longitudinal direction, and a
magneti ¢ substance sanple 33 is disposed just over a sanple disposing
portion 31 a of t htaskknonorfsdmiprédemé sBy that thiredbovet d estsiedtopegatidanct er
(perneability character) can be nmeasured between two ports. Wien a nagnetic
| oss mat eri attenyaiing fus vadesijetmebiation, ahictansss 8 shagngdistipss asthenmagneHc a
structure of the above high frequency current suggressi on effect nmeasuring

appar at us 36UDEENCRalS AHUSYehRY A1VIRG BR eSuiMalen fegatansh CERRQaL e the
i st t, f h f hi f i ,
Lhe o oner TR b ot AE gl cihaphd, WEETHSIEY SR P oo
ti W8 e | ; i b
P P roanucBsRER LG RN Fhe S5 FRARTIRAGR TSI odtfiflfork HepENEss, 0

conpar i son %m%esi;ﬁéem%srinhgngﬁ%%itgrrﬁgleg;mnat ﬁggHeaé%aag@nc@f;ﬁﬁg the

magnetic loss termti’ 1s sét at about thickness b o

magnet i ¢ subsirtanagrly, 3h @izeadt theGesmtdntet ditnsenm cogbalewiyphsesed thah the
val ue of the product w'& would be the sane order. Referring to Figures 13A

and 13B, theldstanrsacssiivis Gherahamaptoport&in iodhemadreztedops erin déanddise from
100 MHz or npre and increases after pointi ng at the m ni numval ue of -10 dB
near 2 GHz, thiskness aktheraagneispebstapce whgndoe &Fea of e BRONAEC e8RplaPreon

sanpl e decrease nongtonically froma few hundreds MHiz and pai nts. at about
-10 dB at 3‘@&@-%166?@91@' i'{P {ngeiemagnelicy sy o4 1?4@%%’6’&599&‘{9‘4% not ed

the. magnet 1 GoFRe8 TETAeT S 1iE AhGRuRd A ARRREE Sl of Rl OR HRBRPLS on
effect dependgspihdehe %@%&ﬁg{ﬂgg,m@f}ﬁg%@ému% By QaERegeleg1oHBSANCe

such as the sanple 1 and t arison sanp an i nductance

resi stance B'Rtﬂemét?%rb@w@uﬁg iIrb6ide? $o EANENREhb @R safyaAtstele undbsindd eddiston
constant per a unit length (D), electrostatic capacity AC interposed

bet ween t he hoeanand thd en=ghetiodosgswionaned iora mamatecarsd sothmseardi@ner part
(reciprocal of the resistance 4R), when it is considered that a nagnetic
subst ance s@ih mold akasemitenducierintdgraiesdmpamuitsigyiosaspithal bedeguiigdd to
have 1 in dinmension and to be a distributed constant line of the )
per neabi | i t yNA0R@F Sileslanee shodlgivvantadan gxtreRwhhlarge maginedc 1ass te@yar e
arranged as an equiyval ent circuit hEvi nggtan i nduct ance L, resistance R

el ectrostati® Egi‘?‘% © SR ErdiRaa i IgJQesdRaisFgtal  of the resistance
Sl o di menst on 1R ARERHE o W BB Sl Ry Eb e He8 &2
granular magnetic substance, which is formed by minute magnetic metallic
parlicles evenly distributed in an un-magnetic substance such as a ceramic, in a
process of a study for forming a film of the soft magnetic substance by means of
a sputtering method or a vapor deposition methed.  As a result of a study for
microstructure of the magnetic metallic particles and the un-magnetic substance

enclosing the particle, they found that great magnetic loss characteristics could



When a magnetic substance is disposed on the mcro-strip line 83 |ike the
exam nation of high frequency current suppression effect here, a change of
the transm ssion Sz, characteristics depends on a conponent of the
resistance R mainly added in series to the inductance L in a5 fgyi2ued ent
circuit. Thus, the frequency dependence can be exam ned by seeking the
resistance R Referring to Figures 15A an#815B, it is noted that in

resi stance R (52) characteristics to the frequency f cal culated on the

basis of a v he. resi st j i ] i Lin
an equi val en{Slé ?ﬁ#@ﬁ?@%ﬁ&@“ frﬁ%ﬂ%rgﬂﬁeﬁ%%%ﬂﬂérﬁ]ﬁifﬁérﬁcﬁ%&ﬁé@ﬁ?ﬂ{ t@‘gkﬁ%&%%
characteri st} i 1gur i i l.2ir:l. and

t he conpari sg%?%lgﬁg}g@ql%cﬁéggga@%%%ﬁI%B?%Qges%u -t?n't"@?'g\?\gv egg'r%d in

ei ther case, ;g points at a fewtens 52 at 3 Giz. The frequency dependence
has a different inclination fromthe frequency distribution of the magnetic
loss termtr", whi RafdifBgtoFiqeakr nregisid strudtord ot ¥ ge@dladtnagriztici n ei t her
case. This can be considered to be a result of response to that the ratio
of the sanpl sulthtarosirothet - X Nesyaeel isrsfiovn siopda Jésrerbage enecheey nany
addition to the above-nmentioned product w'cS. According to the above

resul ts, theskigigs for i grapadnegnetusilesianee hadingayeempesition ©f earh XY i n

t he sub-m crowave band has the high frequency current suppression effect
equi val ent t 3YSIBE %}ﬁfam,émcg@ﬁﬁnem(%qiﬁme%/@t h@f‘?@lflgﬁbg‘f’aq{EgNéﬂé%t),

,-f“‘JLSQJ foaﬁé’gémﬁggstpbg%fea? bl el ans o B Ve oaRe Kodb el 1geh ol et ”°
act ive devi caespnadi SR qREhe.AETReRTE e bheBReh ™ AR HEN R, e
in an el ectroni g, fRmEANG, mgv&r?ghé?in?@alférﬁ%ﬁ%‘é nEiE 5GP8taRtP RES AL LY Pe

according to t'he 1nvention, equency current suppresser for

attenuating gafirtiorf FRAHEAENHSHIBRL owshilsdy, PAS 366 drévi @HOMagneliedet er mi ned
nunber of term nals thenselves, is disposed on a part or all of the

term nal s prevbsladcein tireVeXeC sysining teogjrensdihe saturetion sgygnatipation or al | of
the predeterm ned nunber of termnals thenselves are forned into a simlar
hi gh frequenggpends entths wppines satio offthaesompandiitdh 5 r edbeaciredatie evthe
suppresser can conpl etelﬁ§attenuat es a high frequency current even when the

el ectroni c coAPERERDL MsST saquigibeymadghigheignaieg” iona‘é‘i%‘é%a PESHIGHCR f ew
t MHz t f | t hat | i interf i ted
from ocour 11 RECLIIZFLAN bagt B AumOEcehir B Horrls et SheRafiaidn Bebi gn° ©
frequency Cufﬁ;%ﬁ'ﬂ@gﬁrﬁ%@ﬁ%ﬁ?'gﬂ?st%ﬂ?@ﬁﬁf@ﬁﬁﬂéf\es &Eﬁ?ﬁ%?gﬁ@?ﬂdit%d'vmrﬁﬁfaer ence

count er neasu ctively planneaq, en a requency current

suppresser i gaRfP8sha k0! chRARRa QRIUrEHH RldgheBlafon 80§éndrag BOY% deMIore.
which is a semiconductor active device having a further inclination of

hi gh- speed opetraiticdthavbulk aeklihmbgagtie BaystaacatosipeistgoihieconopEaard i 5in

future, and which is represented by a sem conductor integrated circuit

device (1C) alore, in agchergl 2E0uch6that tha grachutaronagretpes wrskarcd intthgridved’

circuit device (LSI), which cannot avoid a high integration and a high

density in mBUHENhE, UsEthits AdpRetelisene(RU)Ighdreieney iNgHeeRlsMegt Ghit

(CPY), an in?%e rocessor arithnetic logic unit (IPALU) or such.
ranstormer,

As a result of examining in wide range the rate of the component M 51
in the granular magnetic substance in the M-X-Y system, the inventors found
that the large magnetic loss was shown in a high frequency range in any case
when the concentration of the magnetic metallic was in a certain range.

Generally, the highest range, in which a ratio of the component M 51
indicates a saturation magnetization of 80% or more of that of the bulk metallic

magnetic substance comprising the component M 51 alone, is the range, which




In a bonding wire of a high frequency current suppression type for an

el ectroni c conponent according to the invention, the bonding wire itself is
arranged to have a structure of a high freqguency current suppression type,
whi ch has a high frequency current suppressor, which is di spgsggy2008
surface of a conductor, for attenuating a high frequency current passing

t hrough the conductor itself in a bandwi dt*h froma fewtens MHz to a few
GHz, a bare chip conprising inner connection ternmnals provided to a main

body for prageesiing e Afled ﬁ%@rﬂp%h& dithe GRhuidr hagReRSsRbSahe PR/ e

bonding wwre to an e ronic 'c nént having a structure that a bondi ng

wire of a higly §aaneRay M@héﬁéat&kﬁm{rﬁﬁébﬂ&iémm HANAGSLSr 18ash Anner
connection termnal wth each outside connection term nal separately

provi ded i n graauminmadostic hatertal @xohgtin tygs sarsggisalsedions, higihéregughcy
frequency current suppressor can conpletely attenuates a high frequency
current whenmidne ragietio depien sycit as tkeaefgaswintigned higigheguercydods cldes,
connection termnal is transmtted to the bonding wire in using an

el ectroni c conpaitengranular maghetic splend\hass kroaNawiedRiHeal at & eliet ens MHz
to a few GHz, so that the high frequency current. can be pr event$g from

bei ng t r ansP@TRRRIBY CherGiargicsckhd@l Pha sedrRHARIMAHN§IRaIYAr e ' BRI p. As a

oo bad Tt SRR IR, iarrghl SheB e BB i TP SN BRLEM AT A fpilch no and
ITS | ! ! u
integrated clpoull, dgvl e&i3li) &y beniehahedim heksby se?cﬁnemc& FSAUancy

current suppression counter nedsure (e ectronmagnetic 1nterrterence

count er measuy ey, Lande §d g&ffﬁé@aimym étrm_%%%ﬁ"ﬂ%&ue%H@i‘wBQW&é‘t@rWt@ ief a

hi gh frequency current suppression'type is especially applied for

connecti on faecdrbanss bSBe Vccopaste be thagddy-togest 10ks irutte highifemuentiych s
a sem conductor active device 15 July 2004 47 having a further

i nclination wngel ghisaeibe aimeeadésmibat raaterighisfnegudable fasanompaeativelyi c
conponent in future, and which is represented by a sem conductor integrated
circuit devibeckmagnetic 4lrs eisied @vdR oBE-tQUNGRIMIRRAUES nt egrated circuit
device (LSI), which cannot avoid a high integration a a highd ity in
nmounting, a m cropp@ctB@éﬁPeYWUg,'”é @g'ﬂter |ef§rt36é§%‘?ﬂ t%@rﬁotm We[ﬁgﬁ i mage
processor arithnetic logic unit (I PA LAsuch \ VS
D e et bt e ArnEToBThaotiFaTeh af aofk §F ess Atpt o0ty THR% dned oL
conprisir_g i ~ : i { SHER i gnal ,
wherein. a p%liett!)t(J)lF(?'é&t%ﬂg:fﬂég@ﬁﬁ%;ué%?ﬁé%g!?ﬁgﬁ\gg&%gﬁ%%{?ppé erm ﬁhalgg f&?'ﬁé'

provi ded wi t thear Uit [ COHRREYatR/Y BiRde SUBPTHRETRNetAly AIC &M bRthdkehb@h
frequency current passing through the term nals thenselves in a bandw dth

from sever al itz nise Mdayicurev aysal wéid, benlitte @ven iwheargihef thedfnesy ot tirer ent
suppressor is s el enent

magnetic substance 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 loss term p” 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
component M 51 indicates a saturation magnetization of 60% or less and 35%
or more of that of the bulk metallic magnetic substance composing the
component M 51 alone, the resistivity is further larger such that generally
500uQecm or more, so that the eddy-current loss would be extremely small,

and that a little magnetic interaction between components M 51 causes larger

thermal agitation of a spin and thereby fluctuation of a frequency at which




Z. The el ectronic conmponent of a high frequency current suppression type
according to claim1l, wherein the high frequency current suppressor is
formed to be a filmon a part or all of a surface of each of said at a ~
one of termnals by a sputtering nethod. The electronic comp@ngjiy 26642 hi gh
frequency current suppression type accor%&ng to s,],-~m, wherein the high
frequency current suppressor is forned to"ba a filmon a part or all of a
15 July 2004 49 surface of each of ene of terminals by a vapor deposition

met hod. 4. ﬂbﬁl@l'r‘é@éﬁ%&?oé&ﬁ@onﬂ@ta Risudt megrlﬁapﬁéﬁbl%@teﬁﬂﬁﬂ”Wﬂuiééﬁét’nﬁés'0“
type according to claim2 or 3, wherein the fifmis formed on a part or all

of a met al | imegpavant imatwiticahngd.at Thus adwanseiabMicompositiosednie is

manuf acture process of making said at |east one of term nals by a vapor
deposi tion e#ettoe: fof bepptesstanosfi igk dregoracy cofreat |h|EghrcfacbtaﬂI@d1cyln@JfarrEJﬁ
suppression type according to claim7 or ~ wherein tha filmis formed on a
part or alliroWhigh theuafiack tref comphnentsidi @l is fudhessealier thapihadisa made by

cutting out a netallic parent material plate used . in a manufact g
process of REIGHE comRPsition raé@%ﬁ@%‘let’?é"r’tﬁﬁ‘ﬁ'l%‘ b%&weén&@mmem% nent of

SUICINAS R TAC B T R en s R TV

The reference for designing a material in disposing a magnetic loss
material adjacent to an electronic circuit so as to suppress a high frequency
current is given by a product n"+8 of the magnetic loss term p” and a thickness &
of the magnetic loss material. Generally, W”*8 = 1000 (um) is required for
effectively suppressing high frequency current at a few hundreds MHz of
frequency. Therefore, the magnetic loss material of p’ = 1000 is required to
have a thickness of 1 um or more. So, a material having a low resistivity in
which eddy-current loss occurs easily is not preferable to be used. The above-
described suitable composition range having an resistivity of 100 pQ+cm or
more (the range that the ratio of the component M 51 indicates a saturation
magnetization of 80% or less of that of the bulk metallic magnetic substance
comprising the component M 51 alone and that the super paramagnetism would
not occur, and the range that the ratio of the component M 51 indicates a
saturation magnetization of 35% or more of that of the bulk metallic magnetic
substance comprising the component M 51 alone) is suitable.

A process for manufacturing a granular magnetic loss material, which is
a material of respective high frequency current suppressors 45, 45" and 45”
described above, as several samples under different conditions by a sputtering
method will be concretely described hereinafter.  In producing each sample,
however, a sample producing apparatus of a sputtering method adopting type is

used, as shown in Figure 8A.



each of said at |east one of term nals has conductivity in a using
frequency bandwi dth | ass than several tens bJHz, and conprises a high
frequency current suppressor for attenuating a high frequency current
passing through the term nals thenselves in a bandw dth fromssRYabghs t €ns
Mriz to GHz, din the high frequency currept an nuD acCOr is a nmag- magnetic
| oss mat eri aI in an MX-Y systemis nade a conpound of conposition
elements M Y. and X. wherein M denotes at | ease one of Fe Go and rr~ . Y

denotes at | east Opqefa}nﬁ%% ﬁl‘gﬂ;rQB@*ﬂ%lés‘é?rﬂ%?odﬂcu‘@ﬁﬁp%?u@&f§|s%llﬁahﬁ%t0 0

other than that of included 'n Man Y and wherein n the conposition ;

el ement ~ digpeisddoptihtypeBBtanpased avacuum éraiher kchanstherg 690 tamish of
t he conpound on el enent X and the conposition .1 nen Y. 15 July 2004 50
The el ect r om gas cupptyang apparatis §h afnrdwuamnynwmmﬁﬂ aselppnesciedrand iype
according to claimwherein the high frequency current suppressor is fornmed
by a sputtervhighrreshbsirats 65Thdactedty acbemrig@t SBWMnmfh%C@anmmeriéhay
current suppression. types according to claimwherein g,_h f requency
current supp?@él%%rﬁa dispesefbEehyea W@pwb&?é’ﬁ%@ﬁtﬁf@ﬁhﬁé@ﬂ%’ﬂ 69T11f'9éﬁégﬁtr5§’m c

conmponent of h fr ency._c rr nt s ssicn t ccord to 2n
el orCal ar rie TrOvGR ot BT TR 67 e PR Bbe e GomeRENGn siaeats Rkl e

nroh 1 caueniyearap SUhabOs st SRRermbAe Mo C émyé‘iﬁsﬁaé’ﬁz%?ﬁ%e?i ‘o

9, wherein thg, pégﬁf:lw%%eﬁxe&[w&% e R ﬁﬁ;g%%@f\ggao%d“of MRHIBIRSL | C

subst ance hign ncy current any ones o~ tron o e Isir_
range fron1SQh@ﬁgpgﬁbgt@ybstance coy alone. The electronic conponent of a
suppression types according to 1 to 10, wherein a saturation magnetic | oss
material to 60 (~)(S¥mpleat) of a nmetallic uprising the conposition elenment M
22. The el ectronic conponent of a high frequency current suppression type
according to ~3f idere vhtgasewas sbpphedmtd tregvacnoym contamer Gufipmethecgas s

made of a magnetic | oss material such that the maxi numvalue ~.'",~ of an
i magi nary pa$PPYiNgaRaraiusd7a wﬂéaaef@@yurrrhmgap&ﬁ memiained they vVRGWHR i n
conpl ex perneability characteristics z: hat a relatives bandwi dth bw is

not greater @weeznzb@wﬁwmecqn@nﬁéﬁaﬂ@\P@ BAHEM BH* B Fes dBEHER & Qﬂﬁ
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bandw dt h ath&BRt £ &RLASIn WiGHAE B M #i8ess, which would be chips 67, were
disposed on an Fe-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71.  Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin film was heat-treated at a
lemperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 1 of a granular magnetic thin film described above.

This sample 1 was analyzed by a fluorescent X-ray spectroscopy and
confirmed as a film of a composition Fe;,Al;;0¢;. The sample had 2.0 um in
film thickness, 530 uQ+cm in direct current resistance, 1422 A/m in anisotropy
field H,, 1.68 T (tesla) in a saturation magnetization Mg, 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 1" is 50%



15 July 2004 51 . The el ectronic conponent of a high frequency current
suppression type according to claim o- 12) wherein the magnetic | oss
material has a direct current resistivity in a range from 100 to 700
(ui2cmy. 14. The el ectronic conponent of a high frequency cysngRt2004
suppression type according to any ore o clains 1 to 10, wherein’a
saturati on nagnetization of the magnetic3Ross material is in a range from
60 to 35 (~) of that of a netallic nagnetic subst ance conprising t he
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which the value of ~.!" is 50% he maxi mum ~ nor e g the
frequency bahdikl)doht m%t(hengdet@nofm@qammﬁlsbhﬁrem‘aﬂei)&uaé'he 2ek ¢ ECt ronic

conponent of a hl?h frequency current suppression. type according to claim
le or 75, whereinln griranest ths magnest ileds ¢hayaatedsliecof thersaemple 1,
resistivityc a&ﬁﬂéﬂﬁ%sé%?héggﬁgg;bmﬁﬁh%¥h¥ﬂggggwgﬁwasexannnedbylnsenmg
the sample 1 into a detecting coil, which had been processed into a strip, and
measuring impedance with the bias magnetic field impressed. Then,
characteristics of the magnetic loss term W’ (complex permeability
characteristics ) for a frequency f were obtained on the basis of the result.

Referring to Figure 9, it is noted that the characteristics  of the
magnetic loss term p” (complex permeability characteristics } for the frequency f
(MHz) of the sample 1 has a comparatively rapid distribution and an extremely
high peak, and that the resonance frequency is also as high as about 700 MHz.

(Sample 2)

Here, a sample 2 of a granular magnetic thin film was produced in the
same condition and manner as that of producing the above-mentioned sample 1
except that the number of the Al,O4 chips is changed to 150.

This sample 2 was analyzed by a fluorescent X-ray spectroscopy and
confirmed as a film of a composition Fe,,Al,,04,.  The sample had 1.2 pm in
film thickness, 2400 uQ+cm in direct current resistance, 9480 A/m in anisotropy
ﬁmdHw096TﬁnasmmammrmanQMMnM&18?%"wdﬁNewawmm
bwr, and 44.5% in percent ratio {Mg (M-X-Y} / Mg (M)} x 100%.

Referring to Figure 10, it is noted that the characteristics  of the
magnetic loss term " (complex permeability characteristics ) for the frequency f

(MHz) of the sample 2 has a gradual distribution, which extends to a broad

band, due o thermal agitation and has a high peak similar to that in the sample



I 7. The el ectronic conponent of a high frequency current suppression type
according to any one of clains 1~0 16, wherein said nagnetic |oss materi al
has the Conposition elenment X) which is at |east one of C, B, 51, A, M,
Ti, Zn. H, Sr, No, Ta and rare earth elenents. 1$s high frqg%“pyowrrent
any one of clalms magnetic to magnetic |oss material granular particle in a
hi gh frequency current one of clainms The 3@ ectroni c conponent of a
suppression type according to | to 17) wherein said as material or said

br oad e froml 0,40 (r_m . The
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frequency cuzrent (Sapiiesyi on type according to any one of claims 1 to 19,
wherein said MX-F systemis an Fe-Si-0O system zz. 2he electronic
conponent of a hi gherby acaenmy X; whicnvosithbe ess fig coipariaen eagiplg, 4faa any one
of claimse ~ 0 ? , wherein said electronic conponent is a sem conductor
active devi @al@lpﬂéf smagngtiarbini fgm wpe pdodiceki ighhe saquecanditiemdndnsannier amne of
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This sample 3 was analyzed by a fluorescent X-ray spectroscopy and
confirmed as a film of a composition FeggAlsOg. The sample had 1.2 um in film
thickness, 74 uQe+cm in direct current resistance, 1738 A/m in anisotropy field
H,, 1.88 T in a saturation magnetization Mg, and 85.7% in percent ratio {Mg (M-
X-Y} /Mg (M)} x 100%.

Heferring to Figure 11, it is noted that the characteristics of the
magnetic loss term 1’ (complex permeability characteristics ) for the frequency f
(MHz) of the sample 3 (the first comparison sample) show a large value at the
peak in response to a large saturation magnetization, while eddy-current loss
occurs due to a lower resistance as a frequency increases, and thereby the
permeability (magnetic loss characteristics ) in a lower frequency range appears
to deteriorate, so that the characteristics at a high frequency would be worse
compared with the samples 1 and 2.

(Sample 4)

Here, a sample 4, which would be the second comparison sample, of a
granular magnetic thin film was produced in the same condition and manner as
that of producing the above-mentioned sampie 1 except that the number of the
Al>O5 chips is changed to 200.

This sample 4 was analyzed by a fluorescent X-ray spectroscopy and

confirmed as a film of a composition Fe,4Al;,0,,. The sample had 1.3 um in



53 or an el ectronic conmponent, conprising a conductor for connecting

el ectroni c conponents and predeterm ned pl aces, wherein a high frequency
current suppressor for attenuating a high frequency current, passing
through the conductor itself in a bandw dth from several teRs jlly?Zooand
sev.rt G-z) is formed on at least a part o a surface of the conductor, whar
il ~id hish frequency Gtlrra-nt sl & ~7@Bss0 is ' magnetic |oss ma+Prial
a" a-, rt-x_v s~rrPn which is made of a conmpound of conposition elenents M
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such that at."l{easiplex somneiitpehpeadtedstioat) foha fleejuenepdm tife saeplondihet or
woul d be exposed. 25. The bonding wire according to claim~, wherein the

hi gh frequesegoudooemarsopsarsglel, b itfwasrsbown thall thotsapeple Halpad and al so i n
a manner such that a connecting portion at the both ends of said conductor
woul d be expgademelpbigiTsigones dyeup aehigh caledimy @ydellayan whilgmeaanaiict he
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deposi ti on net hod.
granular magnetic thin film in samples 1 and 2 has extremely high magnetic
loss characteristics in a narrow band only in a high frequency range, and is
extremely effective as a high frequency current suppressor.

(Sample 5)

Here, Ar + N, gas was supplied into the vacuum container 61 from the
gas supplying apparatus 57, and the vacuum pump 58 maintained the vacuum
degree in the vacuum container 61 to be around 1.33 x 10“%Pa. Insuch Ar +
N, gas atmosphere, total 120 pieces of Al chips with the dimensions of 5mm in
height x 5mm in width x 2mm in thickness, which would be chips 67, were
disposed on an Fe-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71.  Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a responsive
sputtering method, and then, the formed magnetic thin film was heat-treated at
a temperature of 300°C for two hours in vacuum under magnetic field so as to

obtain a sample 5 of a granular magnetic thin film, which is different from the

above-described granular magnetic thin film in composition.




23- The bonding wire according to claim27 ores , wherein said high
frequency currant suppressor is forned on a surface of the conductor in
advance in a manufacturing process of making said conductor. 30. The
bonding wire according to any one of clainms 22, wherein sai ds)agoosi c
conponent has a bare chip to be built in, which conprises at |eaSt ~ of

i nner connection termnal provided in a @@ n body for processing a signal,
and is provided for respectively connecting the at |east one of inner

connection termnals with at | east one o out ' .Lerm nal
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magneti c | oss nat efSamhpledh t hat t he maxi num val ue a"~ of an inaginary part
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atmosphere, total 130 pieces of Al,O chips with the dimensions of 5mm in
height x 5mm in width x 2mm in thickness, which would be chips 67, were
disposed on an Fe-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71. Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin fiim was heat-treated at a
temperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 6 of a granular magnetic thin fiim.
This sample 6 was examined in dimension and magnetic
characteristics . The sample had 1.1 um in film thickness and 64.7% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value W may Of the
magnetic loss term u” was 850, the frequency f (4",,.,) @t the maximum value
1y = 850 was 800 MHz, and the relative bandwidth bwr was 157%.
(Sample 7)
Here, Ar + N, gas with 10% of N, divided voltage was supplied into the
vacuum container 61 from the gas supplying apparatus 57, and the vacuum

pump 59 maintained the vacuum degree in the vacuum container 61 to be

around 1.33 x 10*Pa. In such Ar + N, gas atmosphere, total 170 pieces of Al



35. The bonding wire according to claim33 or 34, wherein said narrow band
magnetic | oss material has a direct current resistivity in a range from 100
to 700 (pS2cnm). 36. The bonding wire according to any one of clains 23 to
32, wherein a saturation magnetization of said magnetic |osgsigfyesded is in
a range from60 to 35 (% of that of a netallic nmagnetic substance
conprising the conposition elenment Mal oBé. 37. The bonding wire according
to claim36, wherein said high frequency current suppression is made of a
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or 37, wherein said magnetic loss material has a direct current resistivity
mare than 506ndiy6a, & Magrafic thirefilonds fgméd 6n acgiassbrge twhighaidnid Het pe38,
wherein said nagnetic |l oss material has the conposition elenent X, which is
at | east onsubsdtrale 6, 1§ia reiponblye shutterding ribtho8r anditherdhahoimed e earth

el enents. 40. The bonding wire according to any one of clainms 23 to 39,
wher ei n magh@dreticdbin fitet was dleahtieated aleetengperptureidd 1I3008Cdnoetvwer hotirsain

gl anul ar particle in a range from1l to 40 (nm. 41. The bonding wire
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mat eri al hag_.an, ani sotropy magnetic field of 47400 Al mor less. 42. The
bondi ng wi r 'QE'HBrdi ng to any one of claims 23 to 41, wherein said MX-Y
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el ectroni c conponent i's sem conduct or ‘active device operating at a high
speed in uspagert ratidial (Mtxq,qe/rmg(%m@lm@%d A HFOmiaSirie llud pseMof gpeuct or

integrated circuit devide, a sem ¢onductor |arge-scale integrat®d circuit
devi ce, andmadredicdoss terti " Weyi366, the frequency f (1", at the maximum vaiue
I nax = 350 was 1 GHz, and the relative bandwidth bwr was 191%.

(Sample 8)

Here, Ar gas was supplied into the vacuum container 61 from the gas
supplying apparatus 57, and the vacuum pump 59 maintained the vacuum
degree in the vacuum container 61 to be around 1.33 x 10*Pa. In such Ar gas
atmosphere, total 140 pieces of Al,O chips with the dimensions of 5mm in
height x 5mm in width x 2mm in thickness, which would be chips 67, were
disposed on an Ni-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71.  Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin film was heat-treated at a
temperature of 300°C for two hours in vacuum under magnetic field so as to

obtain a sample 8 of a granular magnetic thin film.
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supplying apparatus 57 and the vacuum pump 59 maintained the vacuum

degree in the vacuum container 61 to be around 1.33 x 10*Pa. In such Ar gas



10 10!'S' i 1109 ()-v!S i!10%JU& ()-vS i!109%& ()-v  :}~<rS4lnél"

1000JU& ()-T6l" 10% & ()-T!'n6| 10%J U & ()- 6] 10% & () -

1Tn6j ! 10%J U & ()-'6j!110% & ()-':?b@!|6p0! 10%& ()- 6p0! 10%& () -

t 10%& () - S#10%& ()- 10/ 10/ 10/ +! 10% & ()-J]"_ mrg\ =! 6#- 10%%&uey 20040 10

106P"! 109& ()-!61110%U& ()- 61!10%& ()- !6p0! 109N () -

noet}[<g\=6! 10% & ()-S!', M 10%& () - 38
atmosphere, total 150 pieces of TiO; chips with the dimensions of Smm in
height x 5Smm in width x 2mm in thickness, which would be chips 67, were
disposed on an Fe-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71. Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin film was heat-treated at a
temperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 10 of a granular magnetic thin film described above.

This sample 10 was examined in dimension and magnetic
characteristics . The sample had 1.4 pm in film thickness and 43.6% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value p"y,,, of the
magnetic loss term ' was 920, the frequency f (i) at the maximum value
Winax = 920 was 1.5 GHz, and the relative bandwidth bwr was 188%.

(Sample 11)

Here, Ar + O, gas with 15% of O, divided voltage was supplied into the
vacuum container 61 from the gas supplying apparatus 57, and the vacuum
pump 59 maintained the vacuum degree in the vacuum container 61 to be
around 1.33 x 10Pa. In such Ar + O, gas atmosphere, total 130 pieces of Si
chips with the dimensions of 5mm in height x 5mm in width x 2mm in thickness,
which would be chips 67, were disposed on an Fe-made round plate having a
diameter ¢ of 100mm, which would be the target 69, and a high frequency
power was supplied from the high frequency power source 71.  Under this
condition, a magnetic thin film was formed on a glass plate, which would be the
substrate 65, by a responsive sputtering method, and then, the formed
magnetic thin film was heat-treated at a temperature of 300°C for two hours in
vacuum under magnetic field so as to obtain a sample 11 of a granular

magnetic thin film.
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This sample 11 was examined in dimension and magnetic
characteristics . The sample had 1.5 pm in film thickness and 55.2% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value p",,, of the
magnetic joss term p” was 920, the frequency f (W', at the maximum value
ek = 920 was 1.2 GHz, and the relative bandwidth bwr was 182%.

(Sample 12)

Here, Ar gas was supplied into the vacuum container 61 from the gas
supplying apparatus 57, and the vacuum pump 59 maintained the vacuum
degree in the vacuum container 61 to be around 1.33 x 10*Pa. In such Ar gas
atmosphere, total 100 pieces of HfO, chips with the dimensions of 5mm in
height x 5mm in width x 2mm in thickness, which would be chips 67, were
disposed on an Fe-made round plate having a diameter ¢ of 100mm, which
would be the target 69, and a high frequency power was supplied from the high
frequency power source 71. Under this condition, a magnetic thin film was
formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin film was heat-treated at a
temperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 12 of a granular magnetic thin film described above.

This sample 12 was examined in dimension and magnetic
characteristics . The sample had 1.8 um in film thickness and 77.4% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value u",, of the
magnetic loss term p” was 1800, the frequency f (1”,,,) at the maximum value
1oy = 1800 was 450 MHz, and the relative bandwidth bwr was 171%.

(Sample 13)

Here, Ar gas was supplied into the vacuum container 61 from the gas

supplying apparatus 57, and the vacuum pump 59 maintained the vacuum

degree in the vacuum container 61 to be around 1.33 x 10Pa. In such Ar gas

atmosphere, total 130 pieces of BN chips with the dimensions of 5mm in height
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an Fe-made round plate having a diameter ¢ of 100mm, which would be the
target 69, and a high frequency power was supplied from the high frequency
power source 71. Under this condition, a magnetic thin film was formed on a
glass plate, which would be the substrate 65, by a sputtering method, and then,
the formed magnetic thin film was heat-treated at a temperature of 300°C for
two hours in vacuum under magnetic field so as to obtain a sample 13 of a
granular magnetic thin film described above.

This sample 13 was examined in dimension and magnetic
characteristics . The sample had 1.9 um in film thickness and 59.3% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value u’,, of the
magnetic loss term u” was 950, the frequency f (W',,) at the maximum value
wa = 950 was 680 MHz, and the relative bandwidth bwr was 185%.

(Sample 14)

Here, Ar gas was supplied into the vacuum container 61 from the gas
supplying apparatus 57, and the vacuum pump 59 maintained the vacuum
degree in the vacuum container 61 to be around 1.33 x 10%Pa. In such Ar gas
atmosphere, total 130 pieces of Al,O, chips with the dimensions of 5Smmiin
height x 5mm in width x 2mm in thickness, which would be chips 67, were
disposed on an Fe.,Cos,-made round plate having a diameter ¢ of 100mm,
which would be the target 89, and a high frequency power was supplied from
the high frequency power source 71.  Under this condition, a magnetic thin film
was formed on a glass plate, which would be the substrate 65, by a sputtering
method, and then, the formed magnetic thin film was heat-treated at a
temperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 14 of a granular magnetic thin film described above.

This sample 14 was examined in dimension and magnetic

characteristics . The sample had 1.6 um in film thickness and 59.3% in
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producing each sample, however, a sample producing apparatus of a vapor
deposition method adopting type is used, as shown in Figure 8B. This sample
producing apparatus of a vapor deposition method adopting type comprises a
vacuum container (chamber) 75, to which a gas supplying apparatus 57 and a
vacuum pump 59 are connected and in which a substrate 65 is faced 1o a
crucible 28 charged with an alloy parent material having the components X-Y
with a shutter 63 disposed between the substrate 65 and the target 69.

(Sample 15)

Here, oxygen was supplied at a rate of flow of 3.0sccm into the vacuum
container 75 from the gas supplying apparatus 57, and the vacuum pump 59
maintained the vacuum degree in the vacuum container 75 to be around 1.33 x
10™Pa. Then, under a condition that the Fe,gAly, alloy parent material
charged in the crucible 77 melts to be exposed to the oxygen, a magnetic thin
film was formed on a glass plate, which would be the substrate 65, by a vapor
deposition method, and then, the formed magnetic thin film was heat-treated at
a temperature of 300°C for two hours in vacuum under magnetic field so as to
obtain a sample 15 of a granular magnetic thin film described above.

This sample 15 was examined in dimension and magnetic
characteristics . The sample had 1.1 um in film thickness and 41.8% in
percent ratio {Mg (M-X-Y) / Mg (M)} x 100%. The maximum value p’.,, of the

magnetic loss term p” was 590, the frequency f (W4} at the maximum value

1 max = 590 was 520 MHz, and the relative bandwidth bwr was 180%.
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All of the above-described samples 1 to 15 other than the comparison
samples 3 and 4 are effective as a material to be used in an electronic
component as a countermeasure against a high frequency current.  The
respective sampies 1 to 15 were produced by a sputtering method or a vapor
deposition method in the above example, but another forming method such as
an ion beam deposition and a gas deposition can be adopted. The forming
method is not limited as far as the magnetic loss material can be evenly
produced. Further, it was described that the respective samples 1 to 15 were
obtained by heat-treatment in vacuum under magnetic field after forming a film,
but a treatment after forming a film is not limited to what is described, as far as
the composition or the film-forming method is capable of obtaining an equivalent
function with a film of AS-deposition.

As an example of the samples 1 to 15, in the sample 1 having complex
permeability characteristics shown in Figure 9, having 2.0 um in film thickness,
and forming a square with 20 mm of each side (the sample having the relative
bandwidth bwr of 148%), the maximum value W, of the magnetic loss term .’
was about 1800 at about 700 MHz.  On the other hand, in the comparison
sample (having the relative bandwidth bwr of 196%) of a composite magnetic
substance sheet, which has the same area and the same shape as the above
sample 1 and which is made of a flat form of sendust powder and a polymer
prepared for a comparison sample relating to another prior art, the maximum
value p”,,,, of the magnetic loss term n” was about 3.0 at about 700 MHz.

As a result of the above, it is noted that the magnetic loss term " of the
sample 1 has a distribution in a sub-microwave band, its maximum value p’ .,
is around 1800 at about 700 MHz, which is about 600 times as large as the
maximum value p',, in the comparison sample having a distribution of the
magnetic loss term " in the same bandwidth, the ratio of the relative bandwidth

bwr to the center frequency is lower than that of the comparison sample, and
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the bandwidth is narrow.

Moreover, the effect in high frequency current suppression of the
sample 1 and the comparison sample (composite magnetic substance sheet)
were examined for verification by means of a high frequency current
suppression effect measuring apparatus 81 shown in Figure 12. Inthe high
frequency current suppression effect measuring apparatus 81, a co-axial line 32
for connecting a micro-strip line 31 and a network analyzer (HP8753D) not
shown is disposed at the both ends of the micro-strip line 31, which has a line
length of 75 mm and characteristic impedance Zc of 50 Q, in its longitudinal
direction, and a magnetic substance sample 33 is disposed just over a sample
disposing portion 31a of the micro-strip line 31, so that a transmitting character
(permeability character) can be measured between two ports.

When a magnetic loss material is disposed adjacent to a transmission
path, as shown in a structure of the above high frequency current suppression
effect measuring apparatus 30, so that the transmission path can get an
equivalent resistance component for the purpose of high frequency current
suppression, the high frequency current suppression effect appears to be
generally in proportion to a product p’+d of the magnetic loss term u'and a
thickness & of the magnetic substance. Therefore, upon comparing the sample
1 with the comparison sample (composite magnetic sheet) in suppression effect,
the magnetic loss lerm " is set at about 3 and the thickness § of the magnetic
substance is set at 1.0 mm in the comparison sample so that the value of the
product 1«8 would be the same order.

Referring to Figures 13A and 13B, the fransmission S,, characteristics
of the sample 1 decrease from 100 MHz or more and increases after pointing at
the minimum value of —10 dB near 2 GHz, while the transmission Sy,
characteristics of the comparison sample decrease monotonically from a few

hundreds MHz and points at about -10 dB at 3 GHz.  According to these
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results, it is noted that either transmission S,, characteristics depend on a
distribution of the magnetic loss term p" of a magnetic substance, and that the
suppression effect depends on the above-mentioned product p"+é.

A magnetic substance such as the sample 1 and the comparison
sample has an inductance AL and resistance AR in the form of series
connection as an equivalent circuit constant per a unit length (Al), electrostatic
capacity AC interposed between the above and the grounding conductor, and
conductance AG (reciprocal of the resistance AR), when it is considered that a
magnetic substance such as the sample 1 and the comparison sample is
arranged to have 1 in dimension and to be a distributed constant line of the
permeability u and dielectric constant e, as shown in Figure 14. They are
arranged as an equivalent circuit having an inductance L, resistance R,
electrostatic capacity C, and conductance G (reciprocal of the resistance R) as
an equivalent circuit constant in the case of converting into the sample
dimension | on the transmission S, characteristics .

When a magnetic substance is disposed on the micro-strip line 83 like
the examination of high frequency current suppression effect here, a change of
the transmission S,, characteristics depends on a component of the
resistance R mainly added in series to the inductance L in an equivalent circuit.
Thus, the frequency dependence can be examined by seeking the resistance R.

Referring to Figures 15A and 15B, it is noted that in resistance R (£2)
characteristics to the frequency f calculated on the basis of a value of the
resistance R added in series to the inductance L in an equivalent circuit shown
in Figure 14 in the transmission S,, characteristics shown in Figure 13, the
resistance R of the sample 1 and the comparison sample increases
monotonically in a sub-microwave band in either case, and points at a few tens

Q at3 GHz. The frequency dependence has a different inclination from the

frequency distribution of the magnetic loss term 1", which has the peak near 1
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GHz, in either case. This can be considered to be a result of response to that
the ratio of the sample dimension to the wavelength increases monotonically in
addition to the above-mentioned product p"<b.

According to the above results, the sample having a distribution of the
magnetic loss term p” in the sub-microwave band has the high frequency
current suppression effect equivalent to the comparison sample (composile
magnetic substance sheet), which is about 500 times as thick as the above
sampie. Therefore, it can be judged to be effective to applyitasa
countermeasure against a high frequency current in an electronic component
such as the semiconductor active device operating at a high clock close to 1
GHz.

As described above, in an electronic component of the high frequency
current suppression type according to the invention, a high frequency current
suppressor for attenuating a high frequency current, which passes through a
predetermined number of terminals themselves, is disposed on a part or all of
the lerminals provided on the electronic component, otherwise, a part or all of
the predetermined number of terminals themselves are formed into a similar
high frequency current suppressor.  Thus, the high frequency current
suppressor can completely attenuates a high frequency current even when the
electronic component is used at a high frequency in a bandwidth from a few
tens MHz 1o a few GHz, so that an electromagnetic interference is prevented
from occurring and its bad influence can be deleted. Therefore, a high
frequency current suppression countermeasure (electromagnetic interference
countermeasure) can be effectively planned, when a high frequency current
suppressor is especially disposed on terminals of a logic circuit device, which is
a semiconductor active device having a further inclination of high-speed
operation with a high frequency as an electronic component in future, and which

is represented by a semiconductor integrated circuit device (IC) or a

10/
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semiconductor large-scale integrated circuit device (LSI), which cannot avoid a

high integration and a high density in mounting, a microprocessor (MPU), a

central processing unit (CPU), an image processor arithmetic logic unit (IPALU)

or such.

In a bonding wire of a high frequency current suppression type for an
electronic component according to the invention, the bonding wire itself is
arranged 1o have a structure of a high frequency current suppression type,
which has a high frequency current suppressor, which is disposed on a surface
of a conductor, for attenuating a high frequency current passing through the
conductor itself in a bandwidth from a few tens MHz to a few GHz, a bare chip
comprising inner connection terminals provided to a main body for processing a
signal is built in, and it is possible to apply the bonding wire to an electronic
component having a structure that a bonding wire of a high frequency current
suppression type connects each inner connection terminal with each outside
connection terminal separately provided in the main body for transmitting a
signal. Thus, the high frequency current suppressor can completely attenuates
a high frequency current when the high frequency current passing through each
outside connection terminal is transmitted to the bonding wire in using an
electronic component at a high frequency in a bandwidth from a few tens MHz
to a few GHz, so that the high frequency current can be prevented from being
transmitted to each inner connection terminal of the bare chip. As a result, an
electromagnetic interference can be prevented from occurring and its bad
influence (such as an error operation of the semiconductor integrated circuit
device 31) can be deleted. Therefore, a high frequency current suppression
countermeasure (electromagnetic interference countermeasure) can be
effectively planned, when such bonding wire of a high frequency current

suppression type is especially applied for connection for the purpose of

constructing a logic circuit device, which is a semiconductor active device
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having a further inclination of high-speed operation at a high frequency as an

electronic component in future, and which is represented by a semiconductor
integrated circuit device (IC) or a semiconductor large-scale integrated circuit
device (LSI), which cannot avoid a high integration and a high density in
mounting, a microprocessor (MPU), a central processing unit (CPU), an image

processor arithmetic logic unit (IPALU) or such.
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1. An electronic component of a high
frequency current suppression type, comprising
at_least ore of terminals provided
for processing a signal, wherein a part or all of
cach of said at least one of
terminals are provided with a high freguency current
suppressor for attenuating a high frequency current passing
through the terminals themselves in a bandwidth from
several tens MHz to several GHz, wherein the

- The electronic component of 2 high
frequency current suppression type according to claim 1,
wherein the high frequency current suppressor is formed to
be a £film on a part or all of a surfaca of

each of said _at least one of
terminals by a sputtering method.

2. The elsctronic component cf a high
fraquency current suppression type according to

clepim 1, wherein the high frequency current
suppressor is formed to ba a £film on a part or all of a
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surface of each of said at least
ohe of terminals by a vapor deposition method.
4. Th2 electronic component of a high
frequency current suppression type according to
claim 2 or 3, wherein
the film is formed on
a part or all of a metallic parent material plate in
advance, which is used in a manufacture process of making
sald _at least one of terminals by a vapor
deposition method.
3. The electronic component of & high
frequency current suppression type according to c¢laim
2.ax 3, whereln
the film is formed on a part or all of a2
surface of sach of sald gt Jeast
one of terminals made by cutting out a metallic parent
material plate used in a manufacturing process of making
said at least one of terminals.
6. An electronic component of a high
frequency current suppression type, comprising
at least one of terminals provided
for processing a signal, wherein a part or all of

each of said at least ona of
terminals has conductivity in 2 using frequency bandwidth
lass than several tens MHz, and comprises a high

fraquency current suppressor for attenuating a high
frequency current passing through the terminals themselves
in = bandwidth from sevaral tens MHz to
several GHz, wherein the high frequency current SUDDIesSSOr
. atic 1 i {21 M-X-Y fo hich i

1o of 1 of c leme LY 1 %

wherein M depotes at lease one of Fe, Co and Mi. ¥ denotes

at least one of P, N and O, and ¥ denctes at least one of

= + e - =y
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fraguesncy current suppression type according to claim e,

wherein the high fregquency current suppressor is formed by
a sputtering mathed.

8. The electreonic component of a kigh
frequency current suppression type according to claim &,
wharein the high frecuency current suppresseor is formed by
a vapor deposition mathod.

5., The electronic component of a high
frecuency current suppressicn type according to any ocone of
claims 1 to B8, wherein the high fregquency current
suppressor 1s in & range from 0.3 to 20 (um) in thickness.

19. The electrenic component of a high
freguency cﬁrrentrsuppression type according to any one of
claims 1 to 9, wherein the high frequency currant
suppressor is & thin film magnetic substance.

11. The electronic componeant cof a

high fregueancy current suppression type according ta

any one of ¢glaims 1 to 10, wherein a saturation
magnetizaticen of the magnetlc loss material

is in a range from 80 to 60 (%) of that of a metallic
magnetic substance comprising the composition element M
a2lone.
12, The electronic compcnent of a
high f£reguency current suppression type according to
claim 11, wherein the high freguency

currant suppressor

is made of a magnetic loss
material such that the maximum value p”,.,., of an imaginary
part u" exists in a fregquency range of 100 MHz to 10GHz in
complex permeability characteristics and that a relative
bandwidth bwx is not greater than 200% whare the relative
bandwldth twr is obtained by extracting a freguency

bandwidth between two frequencies at which the value of "

is 5C% of the meximum/ " . and normalizing the fraguency
bandwidth at the center freguency thereof.
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13. The electronic component of a high
fraquency current suppression type accozding to claim
1l o 12, wherein the magnatiac loss
material bhas a direct current resistivity in & range from
100 to 700 (uQ+cm].

14, The electronic component of a
high freguency current suppression type according to

any. one of claimg 1 to 10, wherein a saturation
magnetization of the magnetic loss

material is in a rangs from 60 to 35 (%) of that of a
metallic magnatic substance comprising the compesition
elemant M alone.
15, The electronic ccmpenznt of a
Lhigh frequency current suppression type according to claim
14, wherein the high freguency current suppressor
is mads of a
magnetic loss material such fhat the
maximum value w”_ of an imaginary part u” exists in a
frequency range of 100 MHz to 10GHz in complex permeability
charactaeristics and that 2 relative bandwidih bwr is not
smaller than 150% where the relative bandwidth bwr is
obtained by extracting a firequency bandwidth between two
fragquencies at which the walue of [" is 50% of the maximum

L™ 2nd normalizing the £raguency bandwidth at thes canter
freguency thereof.

ia. The electronic component of a
high fraguency current suppression type according to claim

14 or 15, wherein the magnatic
loss material has a dirsct current resistivity more than
500 {uflecm}.

10
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one of claims 1l _to 16, wherein said
magnetic loss material
has the compositicn element X,
which is at least ona of C, B, Si, Al, Mg, Ti, Zn. HE, Sr,
Nb, Ta and rare earth elements,

AB. The electronic component of a

high frequency current suppression type according to
any one of claims 1_to 17, wherein said

magnetic loss material or said broad bandwidth
magnetic loss material has an average diameter of a
granular particle in a range £rom 1 to 40 (nm).

19. The electronic component of z
high freéuency currant suppression type according to any
one of claims 1 to 18, wharein said

magnetic loss material has an anisotropy magnetic fileld of
47400 A/m or less.

20, The electronic component of &
high frequency current suppression type according to any
one of claims 1 to 19, whereln said M-X-¥ system
is an Fe-aAl-0 system.

21, The electronic component of a hlgh
frequency current suppression type according to any one of
claims 1 to 19, wherein said M-X-Y¥ system is an
Fe-5i-0 system.

22, The electronic component of a high
frequency current suppression type according to any ons of
claims 1_to 21, wherein said electronic component
is a semiconductor active device operating in high spsed at
high freguency, and also is one of a semiconductor
integrated circuit device, a semiconductor large-scale
integrated circuit device, and 4 logic circuit device.

23 A high frequency currenft
suppressing bonding wire



11098 ()-|! H110%& ()-|!H 1109%& ()-|!T !10%H& ()-|ttouuuwmmezXxJ<=!! 10
100 *j 1 109&' ()-7! *j!1109AL& ()-7![*j!10%& ()-7H 109%.8& ()- V!
1098 () - VMwwmad xxxyoP. =! T! 109@@& ()- T3 10%@& ()-!0 109%@a@ng ()- !

10%@a&' () - P1O%Q&' () - p#c, 109%@& () - 10yyozl |||} }wJe+= 15 Jul
10@B10%a& ()-!xH ! 10%@@& ()-!b-j!10%@e& ()-!H 10%@e& ()- T! Hi 100%@@() T! NH
1 10%@0% ()-T} }}}}}}-~gE= 10@1! H 10%=& ()-:![ 109%& ()-:!L

10%=& ()-:i P10%& ()-#10%& ()- 10@ 93

for an electronic component, comprising a
conductar for connecting elsactronic components and
predetermined places, wherein a high frequency current
suppressor for attenuating a high frequency current,
passing through the conductor itself in a bandwidth
from savearal tens MHEz and gaveral GHz, is
formed on at lesast a part of a surface of the conductor.

. . id hiah f ant - .
magnetic leoss materdial in an M-X-Y system. which is made of

b > 18 + =

24. The bonding wire

according to claim 23, wherein said
high frequency current suppressor i1s formed in a manner
such that at least 2 connecting portion at the both ends of
the conductox would be exposed.

25, The bonding wire

according to claim 24, wherein the high
frequency current suppressor is fermed in a lattice shape
and also in a manner such that a connecting pertion at the
both ends of said conductor wbuld.be exposed.

28. The bonding wire

according to claim 24, wherein the high
frequency current suppressor is formed in a spiral shape
and also in a manner such that a2 connecting porticn at the
both ends of saild conducter would be exposed

27 . The bonding wire

according to any ona of claims 23 o
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10sK' ) H [ <Hz | wherein saia high fregquency current suppressor is
formed on a surface of the conductor by a sputtering method.
28. The bonding wire

according to any one of clains 23 to
258, wherein said high frequency current suppressor is
formed on a surface of the conductor by a vapor deposition
mathod.

29. The bonding wirce

according to claim 27 0728 , wherein
sald high frequency current suppressor is formed on a
surface of the conductor in advance in a manufacturing
pProcess of making said canductor.

30, The bonding wire
according te any one of claims 23 to
2%, wherein said electronic component has a bare chip to be
built in, which comprises at_least

ong of inner connection terminal provided in a main body
for processing a signal, and is provided for respactively
connecting the at least opne of innex
connection terminals with at least
one of outer connection terminal separately provided in
said main body for transmitting a signal.

1. Tha bonding wire

according to claim 23, wherein said high
f{reguency current suppressor is in a range from 0.3 to 20
{um) in thickness.

22 The bonding wire

according to Ve e
31, wherein the high freguency current suppressor is a thin
film magnetic substance.
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34. The bonding wire according to 33, wherein is made of &
magnetic loss material such that the

~

maximum value up of an imaginary part pu” exists in a

\ Rrax

frequency range of 100 Mz to 10GHz in complex permeability
characteristics and that a relative bandwidth bwr 1s not
greater than 200% where the relative bandwidth bwr is
obtalined by extracting a frequency bandwidth betwsen two
fregquencles at which the value of U" is 50% of the maximum

L. .. and normalizing the frequency bandwidth at the center
fraguency theresof,

35.  The bonding wire according to claim 33 or 34, wherein said
narrow band magnetic loss material has a direct current resistivity in a range

from 100 to 700 (uQecm).

36. The bonding wire according to any one of claims 23 to 32,

wherein a saturation magnetization of said magnetic loss material is in a range
from 60 to 35 (%) of that of a metallic magnetic substance comprising the

cormposition element M alone.

37. The bonding wire according to claim 36, wherein said high

frequency current suppression is made of a magnetic loss material such that the
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maximum value w" .. of an imaginary part pu" exists in a
frequency range of 100 MHz to 10GHz in complex permeability
characteristics and that a relative bandwidth bwr is not
smaller than 150% where the relative bandwidth bwr is
obtained by extracting a fregquency bandwidth betwean two
frequencies at which the value of 4" is 50% of the maximum

H " ez @nd normalizing the frequency bandwidth at the center
frequency thersof.

38.  The bonding wire according to claim 36 or 37, wherein said magnetic

loss material has a direct current resistivity more than 500 (uQecm).

39. The bonding wire according to claim 23 to 38, wherein said magnetic
foss material has the composition element X, which is at least one of C, B, Si, Al, Mg,
Ti, Zn, Hf, Sr, Nb, Ta and rare earth elements.

40.  The bonding wire according to any one of claims 23 to 39, wherein
magnetic loss material has an average particle diameter of a glanular particle in a
range from 1 to 40 (nm).

41. The bonding wire according to any one of claims 23 to 40, wherein said

magnetic loss material has an anisotropy magnetic field of 47400 A/m or less.

42.  The bonding wire according to any one of claims 23 to 41, wherein said
M-X-Y system is an Fe-Al-O system.

43.  The bonding wire according to any one of claims 23 to 41, wherein said
M-X-Y system is an Fe-Si-O system.

44.  The bonding wire according to any one of claims 23 to 43, wherein said
electronic component is a semiconductor active device operating at a high speed in
using at a high frequency band, and also is one of a semiconductor integrated circuit
device, a semiconductor large-scale integrated circuit device, and a logic circuit

device.



