;e3der_ZZ[ D\ X4]"6_Tr_WeH30 March 2004 1 SUBSTRATE- MOUNTED COVMON MODE CHOKE
CO L AND METHOD OF MANUFACTURE THERECOF BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to a noise filter so as to
restrain el ectromagnetic noise, and particularly to a subs3oMarch2004t ed
common node choke coil and the nmethod of manufacture thereof. 2.
Description of the Related Art As electyic equipnent is reduced in size and
has i ncreased handling frequencies, the inportance of measures agai nst EM
(El ectromagnetic Interference) has been increasing. |npedance el enents
generally shield frequency noise as inpedance characteristics for the
measures agai nst EM. Wund type and | am nated type conmon node choke coils
are used as el ectromagnetic noise filters. The wound type is mniaturized

by thinning wires or the like, th I ner i by.
Additionally, pi tcﬁuaﬁﬂ%ﬁ%wpw%%%@@aﬁ@@@égﬁ{'@ﬁmﬁ@i esonance
frequenci es and i nduct , ' { re difficult. The
manuf act ure t hereof i ﬁgﬁ?‘AEﬁE@Aﬁ %@?&@@Hﬁéﬁ'ﬂé@?‘%fﬁe | am nat ed type,
patterns have been predeterm ned, thereby causing errors in inductance due

to the fluctuation in thickness or the like. Al so, the manufacture thereof
is difficult because of the | am nated structure. 30 March 2004

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a noise filter so as to restrain
electromagnetic noise, and particularly to a substrate-mounted common mode
choke coil and the method of manufacture thereof.

2. Description of the Related Art

As electric equipment is reduced in size and has increased handling
frequencies, the importance of measures against EM} (Electromagnetic.
Interference) has been increasing. Impedance elements generally shield
frequency noise as impedance characteristics for the measures against
EMI. |

Wound type and laminated type common mode choke coils are used as
electromagnetic noise fitters. | | '_

The wound type-is miniaturized by thinning wires or the like, thus
increasing defects thereby. Additionally, pitch variations or the like causes
errors in resonance frequencies and inductance, and the adjustments thereof
are difficut. The manufacture thereof is also hard.

Moreover, in case of the laminated type, patterns have been
predetermined, thereby causing errors in inductance due to the fluctuation in
thickness or the like. Also, the manufacture thereof is difficult because of the

laminated structure.




2 SUMVARY OF THE INVENTION It is an object of the present invention to
easily and econom cally provide, in common node choke coils having two
mutually electrically insulated spiral conductors at a base, the common
node choke coil that has high Qcharacteristics and |ittl e 3o Matchaagoan of
resonance frequencies and inductance. It is another object of the present
invention to easily and econom cally prgvide, in common node choke coils
having two nutually electrically insulated spiral conductors at a base, the
common node choke coil that has high i npedance at a common node and little
fluctuation of reSUKAERYQRETHNENVENTIINI nduct ance. It is still another
obj ect of the present invention to provide the nethod of manufacturing the
conmmon node chokét @n ebjgelsefithe presarbinveniier tr aasily and egernespealy of t he

(O tion, th [ i ded . d hok i) .whi h
Fi Tt and SEOYRE. EyAaToRTRGR: PURKS 6B e BpeDs Aty e oo

f h . I - : " di &l ectri
maer ol R it R, AR Corh el iR Lnd T BALER ROt B L oy er
el ements i HLARBHsCR HORfe A0B8LAKGN W iddohBfcSHEdaaried ahdhduEmceAccor di ng
to anot her aspect of the present invention, there is provided a nethod of

manuf act uri ng t hét iskmothermtiec o thecpmasont invereticthtolemsdp ahd.ecbhemiesliyod i s
characterized in that, after at |east one conductive layer is forned on the
surface of RrEWdpai®coMMEN sRedachdeeristhavingdwe mutuaty elgetdgally dasilatede

rocesses of ,laser, trinm ng, sandblast and ter jet, iLe the conductive
Payoer is baPirg! CQIAMFIRTS @ ar eyaon e deyokd SRl hss e Sorr

manu act ur 105 eEAReS A7 SRR B tbciiafon S RBAR AR 0 e

met hod is Gharipgti@eh&sed in that, after formng two spiral conductive |ayers
and an insulating |layer by screen printing, a 30 March 2004 3 binder is

renoved and baki mgsistill aastheedbjaat of theysedant tmventivh¢o provide ther iiethatoote,
according to yet another aspect of the present invention, there is provided
a net hod ofMmarufactasngathergommpronode ehake geils@eaariord @be¥don node choke

Corm nals at o SAEFRIE AL SRRt oL e PIgPRt MY, Fire i5 REYITH 21 ose
contact w tcpn'}rpc?n Rk ck?)rl(?.goﬂr Wﬁ& R¥s Rfst BhB%eRbAE sBir%l%inﬁthQtléﬁera
conduct i ve PRV CORStT Ui Ry The 8B I'al 20onaucts VB T ayer part Ys exposed.

BRI EF DESCRIdAé AN ifciritdinyMRaNENESrdrh @ach otiferdt bl d¥e. VITRW Hadle iy $Raddlof

expl ai ning a comon node choke coil according to a first exanple of the
present i neanagoetic ¢ djele2tricamateriabw Atdeastomel of thea fitshiandriige secemdispiralduct  of
t he common node choke coil of Fig. 1; Fig. 3Ais a front .view of a base of
a common meaBdugRdayesalements igifernadinCleseertactmitping Bifacsofihesent
i nvention;
base.

According to another aspect of the present invention, there is provided
a method of manufacturing the above-mentioned commaon mode choke coils.
The method is characterized in that, after at least one conductive tayer is
formed on the surface of the base, two spiral conductors are formed by at least
one processes of laser trimming, sandblast and water jet while the conductive
layer is being removed to form grooves.

Moreover, according to still another aspect of the present invention,
there is provided a method of manufacturing the common mode choke coils
mentioned above is obtained. The method is characterized in that, after

forming two spiral conductive layers and an insulating layer by screen printing, a



Fig. 3Bis a side view of the base of Fig. 3A; Fig. 4Ais a front view of a
base of a common node choke coil according to a third exanple of the
present invention; Fig. 4B is a side view of the base of Fig. 4A; Fig. 5is
a figure for use in explaining a double-layer spiral comzy Maxdh 200dke coi l
of a sixth exanple of the present invention; Fig. 6 is a figure for use in
explaining a cross section of the doubl es Layer spiral conductive part of
Fig. 5, Fig. 7 is a view for use in explaining an end product of the common
node choke coil of Fig. 5; Fig. 8 is a perspective view for use in

expl ai ni ng bihderisramoeved éaddiakiig ism'arri&;E@@Tn thusgorroing the eH. exanpl e of the

present invention; 30 March 2004 4 Fig. 9 is a fi Hre for use in
expl ai ni ng a cr oS EEHOE? aRCOECiRg e ¥t 'Eﬁ!(ﬂﬁﬂ?ét%'g B REESEHANYRIHSEn node

oroduct of DRE omareReelbing toatrigu Bl gy ind BoydrtiRblpdy 2 " o
PREFERRED ENAORPNENTAYE d BS1RIER65GY i The theBlsh Eichardeteiza FURBHI € Of

comon node choke coil "accordi ng first exanple of the present

i nvention vwhplit 4% 6xplLipichethdaacd sEmaltdamdmama‘ RYELpaAMOVpERCERSRRA R €Of . A
conductive material Is coated on the surface of a prismatic base 1U,
close contact with the base, are formed by etching with & resist until a

conductive layer constituting the spiral conductive layer part is exposed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view for use in explaining a common mode choke coil
according to a first example of the present invention;

Fig. 2 is a view for use in explaining an end product of the common
mode choke coil of Fig. 1;

Fig. 3A is a front view of a base of a common mode choke coil
according to a second exampie of the present invention;

Fig. 3B is a side view of the base of Fig. 3A,

Fig. 4A is a front view of a base of a common mode choke coil
according to a third example of the present invention;

Fig. 4B is a side view of the base of Fig. 4A;

Fig. 5 is a figure for use in explaining a double-layer spiral common
mode choke coil of a sixth example of the present invention;

Fig. 6 is a figure for use in explaining a cross section of the double-iayer
spiral conductive part of Fig. 5;

Fig. 7 is a view for use in explaining an end product of the common
mode choke coil of Fig. 5;

Fig. 8 is a perspective view for use in explaining the common mode

choke coil according to a ninth example of the present invention;




made of a dielectric or magnetic material. The conductive material for use
may be provided by plating, sputtering or depositing copper, alum num
silver, or the like. The conductive nmaterial for use may al so be provided
by, after coating a conductive paste nmade of a conducti ve-3pamaeh 20d a

bi nder, renoving the binder and then baking the paste. Regarding the shape
of the base 10, termnal parts 11 and 12, may be prisnmatic and a spiral
conductive part 17 may be a pol ygonal pi1|ar, cylinder or the lIike as
explained later in the second exanple and the third exanple relating to
Figs. 3A 3B, 4A Fighd i¢Bfigufe frSRelf ekplairid & thdsLCsaspfionaf atdpraedges may
have R herein. As illustrated by a thick black line in Fig. 1, spiral
grooves l4agordirtise @afiaf ke commdresedbaheokd 0oil nf Figo8sandes by | aser

trimm ng, sandblast or water jet, thus form ng two spiral conductive |ayer
el ements 15 and 1@9al1@é?%é!ﬂlé’f%/f%h'sﬁ’ﬂféeﬁl?mﬁ&a%ﬁn@Iﬁ’é"%é’fFHF.Cqm@%‘f t he
spiral conductiv% }(aﬁgr ﬂferrgnts Wil be referred to as a first spiral
conductive W”&?Src SR |J|P B-8nd is illustrated by a hatched portion in Fig.
1. Another of the spiral conductive |ayer elements wll 30 March 2004 5
be referred to as a second spiral conductive |ayer elenent 16 and is
illustrated by ndpESERIRFIDNQFE THE PREFERRED EMBODeMENTRl parts 11 and 12
on both ends are divided into four termnals 20, 21, 22, and 23 bhy

provi di ng groovesExefplBdferring to Fig. 2, an insulating resin 24 is coated
over an entire surface of the spiral conductive part 17 between the

term nal parts 1MWERdeferenostaddguband 7ig. o BEFUCHradl AFammeRmedsl out to

the f t inals 20, 21, 22 d 23 both ends 18 and. 19 at th
Lorm nal pdT kBl dEapriTy o Pa R RAMRIEST 1E HBERNURMET A IPe 1. Ao a
result, a HecEITBQEec‘IFBHIfﬁe Fﬁ”'”{%%'!"??gfﬁ'%bﬁ%‘%‘ﬁg?é°fhas mutual Iy insul ated

two spiral conductive [ayers st a € second spiral conductive

| ayer el enents 13 asbukbivelniaenalis tiate8usbaurintaby of BlRisimdtiel geuree of the
common node choke coil according to exanple 1 of the present invention wll

be expl ai negudada of adidiectrider mdgnetic cmatdalt | Teelcapductvaesmatariabtbriusephay i ng
copper at 15 mcrons on a 1.6 x 1.0 x 1.0 mm prism base 10 nade of a
magnet i ¢ naceRPXider Ry plgting, spulieringRr depesiliIhERRPasBEMIMIMSiIlYEGES haa, 14b
wer e forrreqll. in a spiral formby laser trinmng. First, the base 10 was
noved in a 58Tpendi cular direction to the laser, thus formng a groove 13

at the base ternipgl i g;’v}%r t id ' iqnal
direction of the basceo?ﬁggttl)\i%rauent liﬂ/)yr Jaég rﬁﬁsgﬁ[?ggfee @%q'\/c\!/gg @’e?ﬁgggﬁ{ﬁged, it
was al so r eicireiliches paseirnada bt 8 coadidtveqitvider aadd bigaki, @8modingithet spir al
conductive |l ayer el enent 15 was forned in the base 10 thereby. The rotation
was t hen stbmfeé@ndtthembabpgdbemsteerm nal part 12 so as to cut the

conductive layer  After the cut, the base 10 was rotated by 90 or 180, thus
form ng a second GFRFANI thiehang oldhe hase 10 tarevnal perisy! 1) anst!2 Mavke ng as

descr! bed, BhB e AR L BOBLIGE AT ot R SRAC MR ! L
iegdgi %8 2. tHOkke ASERBIAMEY 1821 irtthe seondBadpid\BRE RN exRinI8 felafigl POt h

to Figs. 3A, 3B, 4A, and 4B. '

In case of the prismatic shape, the edges may have R herein. As

illustrated by a thick black line in Fig. 1, spiral grooves 14a, 14b are formed on

these base 10 in two stages by laser trimming, sandblast or water jet, thus

forming two spiral conductive layer elements 15 and 16 alternatély on the

surface of the base 10. One of the spiral conductive layer elements will be

referred to as a first spiral conductive layer element 15 and is illusirated by a

hatched portion in Fig. 1. Another of the spiral conductive layer elements will



30 March 2004 6 and 19 at the termnals ware cut off fromthe |lines at both
ends. The comon node choke coil eras forced thereby that has the first and
t he second spiral conductive |layer elenments t5 and 16 insul ated from each
other alternately. An inpedance anal yzer neasured the i npestamaehd0ouhi s
common node choke coil at a common node. The i npedance was 300 S? at 50d
MHz. Exanple 2 Rferring to Figs. 3A and g3d, a conmon node choke coif of
exanpl e 2 has the soma structure as the common nade choke coil of exanple
1, except that the base has a different shape. Even if the spiral

conduct i ve ipardfefred tohs aheedoadspial conductivd \ayenelenpnt|1@rarabisshsiiated
example 2, the coil may be forned as in exanples 1 and 2. An inpedance

anal yzer nelsnerbatchedipppiéeniidegol. t he conmon node choke coil of exanple 2

at a common node._The i ppedance_ was, 290 S? at 500 MHz. Then, inner

resi stance of theTn%Wﬁlq?Bﬁﬂﬁaﬁé”%ésorﬁgagh?@gs ?ﬁ%ﬁgﬂﬁ%‘?“% X 10SZ~m
Exanple 3 n e ,gh I . s shown in Figs. 4A and 48
has t he saﬁgﬁgﬁg%c%mg? 8ﬁ§2§mr§umhg‘ﬁ%1§bi! of exanple 1, except
that the base hagzgefhr| ftsflﬂg.tz,%lﬁiheulaﬁﬁgmesiﬁ ouhe coRetidver aRdIEFS Ve part 17
of a base 30" is cylindrical as shown in exanple 3, the coil my be forned

as i n exanmwefate dithe spiesladoaduathal yaren 7 vebsesrethet theminappadsn d ¢ aofl t2he conmon
node choke coil of exangﬁe 3 at a common node. T he inpedance was 250 52 at
0

500 Miz. BQuhsegusniy,sokier platingda gaviadeutiaihe fous eraipais 2P, Pas82 819 mi ng

oo bR A il SR S ol T
concuc | ve VB R 17 AR a P ok e TTHR BV gk 0

2004 7 5. ¥ rﬁﬁf(%l[g%@éiems sphak@reilivefaybrs 67tAETR ahdwhe sebad ned. | n
exanples 5 and 6, the sane base as in exanplé 1 was used. However, when the

spiral condypiral ¥enduetive (dyen elersentss Searpbl § gheakataly.l | ar or a cylinder as in
Figs. 3A, 3B or 4A, 4B as alternative exanples, spiral grooves may be
formed by sandbl &tbsenuenttyethe manufgciuelof the semewnenede beke ealh be

obt ai ned. A co n node choke, coil of example 6,6 of the.present, invention
has the saeCeiqiNgiq@xarmrle hef %'Srﬂ{ﬁﬂa%w iRl BﬁieIXp%frPeecg'Qﬁﬂftgerl shown in

Figs. 1 an% mexcept that a different insulator or the like is applied.

Thus, the cSMn mode choke coil of this exanple will be explained by

referring to Fi g cdndiRtive iayeh waRif8feee B Tpﬂhtﬁbgfopf)érélnfb hicrehs ankass 10

made of a dielectric or nagnetic material, mutually insul ated spiral

el ect r odes »af.@ f 0)OMAth prism base 10anade bf aindygristie rhatedallitaving gondact One
material for use may be provided by plati n?, sputtering or de_i)osi ting
copper, al dhismigted Hased, gmoverd 48 eb wae Teraasiptg SRirairer Pulasesr use may

pouder - and BT ge: FrsteliAeRg hEo8 OGS HAPYeRaauer AGCCIE SatPe. ¢
laser, thus forming a groove 13 at the base terminal part 11 toward the comer of
and in a longitudinal direction of the base. Subsequently, as the base 10 was
being shifted, it was also rotated perpendicularly to the shifting direction. A
first spiral conductive layer element 15 was formed in the base 10 thereby.
The rotation was then stopped at the opposite terminal part 12 so as to cut the
conductive layer. After the cut, the base 10 was rotated by 90° or 180°, thus
forming a second spiral conductive layer element 16 by laser trimming as
described above. Over the entire surface of the spiral conductive part 17
between the terminal parts 11 and 12, the insulating resin 24 was coated as in

Fig. 2. Four terminals 20, 21, 22, and 23 were solder-plated, and both ends 18



For this spiral conductive part 17, as shown in Fig. 1, an insulating |ayer
made of a dielectric or nagnetic material is forned over doubl e spiral

el ectrodes 15 and 16 that are two alternately forned el ectrodes. This

spiral conductive part 17 may be forned by | aser trimm ng309adhi 2098, water
jet, or the like. In reference to Fig. 2, aresin 24 is formed by, on the
surface of the spiral conductive part 17 of the base, coating and then
drying a mxed resin, in which a soft nmagnetic naterial was added and then
m xed wth an insulating resin havingéa | ower viscosity by dissolving it
with a solvent or the like. A soft 30 March 2004 a magnetic material and
an organi ¢ bi nder are rp'xed, an% the,g?sg et hgreocf isr_.Loered into a sheet

by a docBof 'BRAWE tHEITRYWISHEER "B HEIRY FHbT %% o PP MBTASS, or the Iike.
IT no propl.gns @er@onfv%ﬁ%éant.g,%bgwfqagmwga%art@@géaamefsprfae_ sheet, a
coating 1nsul ati ng resin can be also used far the sheet. An insulating
resin i scoeates lap-thirszrshedtnd ad thsthedsheetaisothelaligrmateund t he surface of
the spiral conductive part 17, thus farmng the sin 24. By these nethods,
t he commn nodé EREMEICEGRYFY TERWEW TRYTP "F%Pgéise{:%"ﬁf‘?” fagfetic material -
in an insulatin

a 1.0, hseq ACL - the common node
choke col O“Of:o'é%aérrgfngggn?*é fheyﬁgﬁ%ﬁ?ﬁﬁﬁgﬂﬁcﬁpﬁ?ﬁ* explained in
detail. A condughpve | ayer Was formed by plating copper at 15 microns on a

1.6 x 1.0 x 1.0 nm prism base 10, made of Ni-Zn ferrite having fi = 10. On
this plated bBsETTE 038 202 Pof CANaR GRIA/E AT & $6FR2 i n a spiral
farm by J 301 1Lk UG S0 Lahhn e REeOOd RLiAbiscopduedi ve | ayer

el enent §' 225 WA T 37 med by Taser trinmmng. Epoxy resin was prepared by

di ssol vithgt thé cydat Heste SPddANEnapd SEwnifneasirgcepiuctide pyrt nxdfng t he epoxy
resin so as to contain the Ni-Zn ferrite powder, having ~' = 10, at 50%

rel ati véng Baeent0 I8 FAoECeR @ia) 2s 1 QIRTY am e Ry g@@’r’mﬁﬂe spi ral
conduct i ye ' e | D Ihe. enee akhhAs 4 ing resin 24 in
o, 2. 207 By BREY, AR el B PR R e e 50 55 and 25,
and bat headsnis mrd chOofoittdiexdreplatrmab cparte mede die of f fromlines at -~
both ends. An inpedance anal ¥zer measur ed the i npedance of this common node
choke cénpeeancawesRid R #¥0 Mhe i npedance was 580 S2 at 500 MHz. Then,

I A AR e

S?~m For rence, as above, sanme coil as in the
first exanpl g iﬁm%SrWEd W thout m xing a magnetic material into an
i nsul ating reStn. An inpedance anal yzer neasured the inpedance of this

common nade cholrermooirtodatchake orimaiexapdle.3 Fhehawrde fmacés wad 4800 S2 at 500

Miz. Thel, Jniet. LeRl Rl 8068 Qhddembasdl k! of ARl dseEgsur ed and vas

that the base has a different shape. Even if the spiral cenductive part 177 of
a base 30" is cylindrical as shown in examgie 3, the coil may be formed as in
example 1. An impadance analyzer measurad the impedance of the common

mode choke coil of example 3 at a cammon mods.  The impedance was 250 Q

2t 500 MHz.
Exagmpla 4

The spirat conductive part was formed by laser trimming in example 1,
-but was formed by sandtlast instead in examgple 4. ‘The same comman moda
cheoke coil as in example 1 was obtained.
Example S
The spiral canductive part was formed by laser trimming in the common

made cheoke coil of example 1, but was formed by water jet instaad in example




30 March 2004 9 Exanple-7 A multi-layer spiral conmon node choke coif of
exanple 7 of the present invention will be explained by referring to Figs.
5 and 6. At a base 10 made of a dielectric or magnetic material, nutually
insul ated spiral electrodes are fornmed in close contact Wsphvarleh 2068de 10. A
conductive material for use may be provided by plating, sputtering or
depositing copper, alumnum silver, or Jhe |like. The conductive materi al
for use may al so be provided by, after coating a conductive pasta made of a
conductive powder and a binder, renoving the binder and then baking the
paste. A spbrarTheeamecionmopandde Bhbiascall &8 inuetamme df wapbbminemhnduct i ve
portion 28" as shown in Fig. 6, in which a second conductive | ayer el enent
27 is attached ornnsxamples banduaitbe sadetbaseashinexampledtwazused.magnet i ¢
body 26 therebetween. This spjral conductiye portion be fornmed by

| aser trinmilRYeveamdsndae spiareqndystive gartoha baspds 3!99%3?9;9“5%%5056 Fig. 7,
i 35 is f d b f i i i
5e “ot "tne Blctsr BEM Py SR PR AN, uBE Alerh SRS i biddveR° Ll O

magneti c imal iated v i i 8¢ N havi ng
o Coner vi st BB SafpRgt bhRRTICCCNATY, e atip eRbbRESe Tt
magneti ¢ nagtgiingd. and an organi ¢ binder are m xed) and the pasta thereof is
formed into a sheet by a doctor blade method, screen printing nmethod, roll
met hod, or the |ifk@mpleéro problens are found in the strength of the sheet,
a coating insulating resin can al so be used for the sheet. An jnsulating
resin i s coated dhCPRMONsMOde chakg celhef exaraple; & olingmIessHUREIeD Raf f ace of

et hots,  HESGBILN TR a5 DabmonraSiEb i e Saele 1 Pl as net i
material iny ghgibngyl :trg&a{ﬁi?fb nt ins?%tE/PBPﬂﬁeafR?‘ls %Bp!ﬂlﬁ SPHIR, @gmon mode

choke coil as 1 n exa 6 was torned in exanple 7, except that the spiral

conducti ve guhirolasode oleeiY &oil GiiAls Slamité wiltbdexplaprdancretfemalgta digsreasur ed
t he i npedance of this common node choke coil at a conmon made. The

i npedance wasn®30 S2 at 50Q MHz. Then, inner resistance of the insulation
| ayer was neasured and was about 3 x 10" S2-m In the s lr%?met hod, a conmon

mode choke coil WAgeRmRNcatPiies ! an%Rnat abasyhRMmade 2 FIelRCiGPb an

comon mad"asne ARt B IHANAR Bidlates b ROk o MRk ",
Then, | nnerednesit ShihRe talselte IA18shdticos rﬂaﬁlé!ﬁél YRS TRRY HeSHrovltiediyp about 3

x 10' SYm Exanple 8 A comon node choke coil according'to exanple 8 has the

. sane structpdthgasplherimponoepaaniiey cipes, alominuoh, siivanpr the likexCere that the
material of an insul.atin? | ayer or the lira is different. Thus, the coif of

thi s exanploendutiive materisl fariise may alsodre preyided e, gftencoaing aaendumve t o
Ni-Zn ferrite powder at 5 w. %relative to the powder, and m X sol vent
of ethyl cAASEEBIARE ol ReaAlsYe PAMAFHNT adindsideiauig tEPndes i fhed
subsequent | a planetary mxer. This pasts was forned into a
sheet form%kh%gﬁ%%%rsggns by a doctor blade nethod. This sheet was cut into

an appropriate SiFgghigRgirdcontRetivk paPUNG, hE8hsWhIIRFid aNdrGhsHStMArt 1 T
after coating epoxy rosin aver the surface: An inpedance anal yzer neasured

t he i npedanayerohaddbba disliaaitic oo dmghietk enateridl issforaedayaep norblbespirtthe
i npedance was 580 S? at 500 MHz. In the sane nethod, a commobn node choke
coi| was neteectiidesddt and 16 that are two alternately formed electrodes.
This spiral conductive part 17 may be formed by laser trimming,
sandblast, water jet, or the like.
In reference to Fig. 2, a resin 24 is formed by, on the surface of the
spiral conductive part 17 of the base, coating and then drying a mixed resin, in
which a soft magnetic material was added and then mixed with an insulating

resin having a lower viscosity by dissolving it with a solvent or the like. A soft



m xing a magnetic material into an insulating resin. An inpedance anal yzer
measured the inpedance of this common node choke coil at a conmon node. T
he i npedance was 300 S? at 500 MHz. Then, inner resistance of the

insul ation | ayer was neasured and was about 3 x 10roi 2- m 30 Maebh@00dhe base
was cylindrical at bath ends and at the canter in exanple 6 to exanple 8
descri bed above, the polygonal pillar bass shown in Figs. 3 and the
cylindrical base shown in Figs. 4 nay be used. In case of the 30 March
2004 11 spiral conductive part of a ba&e bei ng either a polygonal pillar or
a cylinder, the sanme effects may be clearly obtained. Mreover, even with a
different _soft: E ' EB%‘? O ] ixB [ 18 saf fects may
be obt ai nrgg.gﬁ%ye%@rg%%%tﬂo |%’?§h§0§3{ﬂgé}g¥e§%ki rgs%ﬁ%gilbdﬂ%:%}l \}iéfllggglgr el enent
41 is coabpfc@ihta aHesTli LobetseprBEendhod, sirebegtintieg efethagnelii c materi al .
A conductor in use may be provided by soldering, sputtering or depositing
copper, ahemoguar theillkeer If or ptdbderhs kees folimel io dngl ovtrafadtoredrieengily obl so be
provi ded by, after coating a conductive paste nmade of a conductive powder
and a bi fd@esheele Rriangatimelsinti@sinaean Phelpasachiyr teshriite. A second
conductive |ayer elenent 43 is _coated N the sur Bce of . this first

3 i
conductive | ayéY i@FURERE riﬁ”%%??ﬂf@ﬂ oS R RER T I Py EFt YO i nsul ating
| 42 [ b dlike th
o ealitid b SEGERLARSHEL]chRol BN oS4 RTPRNs 1R e LR gRd T Ke the

first co 1 VE I el emén S bake, a spiral groove 44 is
formed agyithbss &k, e @oRindsrkmiole Mokt keIl igldringd t8at ddragihs larddfmi ng, or
sandbl ast “or water jet forns this groove 44. Subsequently, a portion of
el ect r odeseghztiamtktd6zli is st icheldtipresin.o the first conductive |ayer 41, thus
formng termnals 48 and 49 as illustrated by hatched portiaons. For the
shape of the bSsksamentietiednanyfartupapt Sespramandsodagnee ¢l &fatic, and a
spiral conductiyve part 47 ma e a polygonal pillar, cylinder, or the liKke.
In case %’Farf‘ﬁg %Pf-@’ﬁa‘?rﬁéegﬂa%%?‘Iot”h‘@'ﬂg’(?g%solﬂﬂ?gth%a&. As in Fig. 10, an
i nsul ati ng resj L:S,.C 0L ctive
| ayer bet ween.}ts‘ﬁgaégét%enlg?é@g??gﬁhaetﬁﬁ@%@hgﬁgé#ér%?gg @gcr&ggoﬁggﬂ gnd 54 are
sol der-p| qt@d.q. rp@is-ﬁ%ysai@,qnswm-zﬁdsrr@@ﬂ&ﬁngqﬂ:1cs. foow iRl t hat has
the first and the second spiral conductive |ayer elenents 41 and 43
i nsul at eglafgsdoipas=atd) it A8micReywiddi grgovdd4alimfremef! in kespvestordQy t he t er mi nal
parts 45 and 46 may be prismatic, and the spiral conductive part 47 may be
a pol ygdaaer mmmiag; Smiladethe spcaesnifak gonductye \ayer f/on8ais 12 WBf eover, as
anot her Jreth % t he ,above-noted paste of 2 conductive powder and a bi nder
is pri nthEf“ﬁg ¥ P ATBVTAEI ng onto the base so as to farm two spiral
conductive | ayslo 6l 8EBNLSs AleaRek A3 dRBENMHAE! WRRW S81L8%. | YV@lirmPdasT he
bi nder is renoved, and the paste I's baked,” thus form ng the comobn node
choke cqrepasdiseniend the epdwy maimdcasd tr eordéintthe Niadmiznritagabevdsinoke coi | of
the exanple 6 of the present invention will be explained. Copper was pl ated
at 15 maMngsuonl@ at Pk relafv A the eniirp sivstn bdSis Aommigs Rted alnet i ¢ body
having ,u" = 30 as shown in_Fig., S t.hi | at ed bass 4 furthernore,
al umi na RSPPRAXEYS Ne_Lgaﬁin'c? r 8ﬁ§ waaﬁoccr)gegdBétﬁe &B@n thetr 'B?la]f‘g%g StY15 mi crons
as sho in o eslsed hi 214 l-aser
Ctrimm \rllwgé.4 '@hﬁgbgzr'o?/%iéigb%gxgﬁeﬁ%ég spi ngl? téﬁlﬁnalgﬁﬁgf%%gdtzﬁé base 40
in the peiqusidisadbas shd egbf e teeminbepartd ser®oudf trbe Ir@seat 46thwhi | e
rotating the base 40. Subsequently, a portion of the el ectrodes 45 and 46
were et eneld. dAmimpedenee eralyEeoAdseH Ve irapedanse oftthisSorusren Apdene
termnals 48 and 49. Over the entire sarface of bhsﬁ cgagmﬁive | ayer
bet ween SNRKE Call A ASCTPRPR &4 arlde4BPeCARRET WESIPELIAG PEYMITS5 was coated as
in Fig. TR ikl Fesi®idietkie iRdulatRR layeBwaditheRdurv@aed 4@k dedut Blxatodd:-mThe
termnals 53 and 54 are iIIustrateé/ as hatched portions in Fig. 10.
Accordi ngly, the conmmon node choke coil 3 is forned that has two nutual ly
i nsul ati ng spbr feregRduttHev@mayemnsd al a0, 48: shmneigpedante fasadxazete

T e vas el grivsa e TrRokge PaTBR ARG Blin? AOIRBLARIS: The
analyzer measured the impedance of this common mode choke coil at 2 common mode.
The impedance was 300 Q at 500 MMz. Then, inner resistance of the insulation layer was

rmeasured and was about 3 x 107 m.




Then, inner resistance of the insulation |ayer was neasured and was about 3
x 10"i ?~m Exanple 10 Referring to Figs. 3a and 3b, a commobn node choke
coil of exanple 10 has the same structure as the common node choke coil of
the ninth exanple, except that the spiral conductive part 30fMarfeh 2089de is a
pol ygonal pillar. An inpedance anal yzer measured the inpedance of this
common node choke coil at a common node. The i npedance was 300 S? at 500
VHz . 30 March 2004 13 Accordingly, the sane results as in exanple 9 were
obtained in exanple 10. A common node ghoke coil of exanple 11 as shown in
Figs. 4a and 4b_has the same structure as the common node choke coil of
.exanple 9, exc 27 t he splral conductive part of the base 30 is

cylindrical. An edance an Z d the inpedanc t his common
node choke coi | gﬂrm acygmﬁar%cégrro?ﬁgo ?‘rﬁgﬂ’éﬁﬁ%’[ &oie 2720 418500 MHz.
pocor di nlkechiifu SR LAY BBk By RIS PPNET 8 2 té" ned in exanple 11.

In the comobn node choke col exa e groove 44 is fornmed

to make the spiatal bmﬂ@ﬁad@of@ﬁhlmr:éb’rw gheﬂléﬁﬁneﬁél'm“@l However, in
exanpl e 12, a common node choke coil was made by sandbl ast ¥he sane

results assu!aatedwml elcBtroeran foomeltiaichad dontax ampl teebaseBganmp e 13 In the
common node choke coil shown in exanple 9, the spiral conductive part was
formed byonas@ivetMRiafichip" UseweseFe pr @W@ﬁ@ﬂﬁlp@ﬂ@, Sauttmngmr demtssitripke coi |
was nade b he sane resulﬂ%s as in exagg:—! were al so obtai ned

in exarrpF% Re aN@'JﬁHmaIst\éerrn%rttﬁ@é’k@xa PECFEURVET ’@éforhﬂt?ﬁé'ﬁ@)éﬁ’sospl ral

9r OOVES be provided by, after coating a conductive pasts mada of a conductive powder

and a binder, ramoving the binder and then baking the paste.

A spiral conductive part 28 has a structurs of spiral conductive port?oﬁ
28' as shown in Fig. €, in which a second conductive layer element 27 is
attached on a first éondﬁctor 25 through a dielectric or magnetic bady 26
thersbetween.

This spiral conductive portion 28" may be formed by laser timming,
sancblast, water jet, or the like.

. Inreference to Fig. 7 aresin 35 is formed by, on the surface of the
spiral conductive portion 28’ of the base, coating and then drying a mixed resin,
in which a soft magnetic material was added and then mixed with an insulating
resin having a lower viscosity by dissolving it with a solvent or the like. A soft
magnetic material and an organic binder ars mixad, and the pasts thereof is
formed into a shest by a doctor blade metho;!, screen prinﬁng methed, roll
h’lethod, or the like. [f no problems are found in the strangth of the sheaet, a
coating insulating resin can also be used for the shest.

An insulating resin is coated on this sheet, and the sheet is wound
around the surface of the spirzal conductive part 28, thus forming the resin 35
By these msathods, the commen mode choke coil is formed that contains a soft

magnetic material in an insulating resin.




may be formed by sandbl ast or water jet when the spiral conductive part of
the base is a polygonal pillar or a cylinder. Cearly, simlar results can
be obtai ned. A conductive paste was prepared by using a m xed sol vent of

et hyl cell osolve and butyl carbinol, copper powder and PVB0O Marchif(94case,
the ratio of copper powder to PVD was 95:5. This paste was printed on a 1.6
x 1.0 x 30 March 2004 14 1.0 mm prismatic base, nmade of a nagnetic body
having u'" = 30, as shown in Fig. 1 by using a stainless nmesh screen, thus
printing a first spiral conductor at "5 microns, and was then dri ed.
Successi vely, by using a separ atlx prepared alum na paste, an alum na | ayer
was printed JRStREEsERTEER TICer Hwke icpk 3s it eaerEPl6r 6 AFRS ReRSE Hesxamded, t hus

printi n@gyedpd trdt WenQir® BAENCe FANBLELCE BbublelAgerdupiuRa paste has the sama
conposition as . the coggie]ré{)aste. Af gheer th seand conductor was dried, a

bi nder was r EAOVREAR Sp PRV e IREPNCAST LHORAT TR BPge chdke call 8brmon

mode chek@ninddr mb8e. fReRfhebinc@0mds FOD HNe sooMHAL | THEN e rBRiaaRE o8 Bluder
plating the termnal parts. An inpedance gnalyzer measured the inpedance of

p
this coffRiRAEE USRS 3 WRSERohX ANEHE. T he i npedance was 300 S? at

5 M\z. Them, tHengshe resthéd, aneermaiont RBdé REBIALHIP WvdsafRle WakolEABiHLE and
was about 3 x 10~S?~m Evan when th@Agerll rcfl conquctlve art of the bass is
N PEF43EF

S?- [ ] .
a pol ygBRAMelsi a7 §io gn [shipingesits PATT VST SEATPIE et imerainisPe 14,
the sangf thedshirsorydd EndkeeR il donPhirainBes]. THS inderbAtREs 3bOveat 500 Nie
exanpl es of the present invention, a base nmade of a magnetic por dielectric
body hash&wéngLtEsEIAGe B B8 inspElPt \ven s mrastred AN aasEREURY 8 2 Mand t he
conductive |gygipld Bereof is trimed by laser or the |ike. Thus, the common
node choke coil may be easily and economically provided that has high
D- char act er i stacosn@anuoté shakefchilietasatitdis sofmplesorestoe skmequenci es and
i nduct ance, I\/brg‘g‘verr_f according to the exanples ?g_gﬁe present invention,
bi ndi ng> T4y as &€ BT TWIRG H HaGReY| CNEEdr FATER 62 H% nsul ating resin, so
that the:GAETM AL MRdREhRIe: & ahd 11438Y diBgr=eas Thys, awlcgcarpd cal |y provided
t hat has hi gh i npedance at -a common node in a- hi gh frequency range.
Fur t hergxgrele Wi Eercdpiaged 6Y (HeTeX Ehpees of the present invention, a base

made of a meogg%agda%g%aﬂc%%#eme Orage_rrg%wbaasraq =Tteal Ly el ectrical ly

insulated lamn I ral conduc e conductive l'ayers are formed by
trimm nghdvd hixet astesntar ethileslieodedre@nd Scthglar-giral mzeErgded thetdat t he comon node

30 March 2004 15 chok oi | be easily and _econom cally provided that
has hi gH'E) ¥t (?F%‘"fei‘-‘g}f E%esadaggypipﬁnle%qf 'T”éﬁ“c ugp’iscﬂ?s‘*ﬁ‘fwﬁsesonance frequenci es
and i NguetANE8-a shaat farm at 10 micrans by a docior blade mathad.  This sheet
was cut into an approgriate size, and was wound around the spiral conductive
part 17 aftar coating epoxy resin over the sur.‘ace;’
An impedance analyzar measurad the impadance of this common made
choke cail at a comman mode. The impedance was 530 Q at 500 MHz.
In the same methed, a comman mode choka cail was made without
mixing & magnetic material into an insulating resin.  An impedance analyzer
measurad the impedance of this cammen moda chcks coil at 2 common mode.

The impedance was 30C Q at 500 MHz
Then, inner resistance of the insulation layer was measurad and was about 3 x 1070 m.
Although the base was cylindrical at bath ends and at the center in

exarmple € to example 8 descrited above, the polygonal pillar base shown in

Figs. 3 and the cylindrical base shown in Figs. 4 may be used. In case of the




30 March 2004 16 WHAT IS CLAIMED 1S: 1. (Amended) A common node choke coi
conprising first and second spiral conductive |ayer elenents electrically
i nsul ated fromeach other at a base of a magnetic material or a dielectric
material, said common node choke coil being manufactured 3y MaRh@Deds
conprising the steps of formng | east one conductive |layer on the surface
of the base and form ng two spiral condygtors by at |east one process of
| aser trinmmng. water jet and sandbl ast while grooves are formed by renoing
said conductive layer.' wherein at |east one of the fist and the second
spiral condipirai gendurtise parefenbase Beifigeitber a polyganaiillatiare eylisder.48@ of the
base said at | east one of first second spiral conductie | ortions is
reales

provi ded bysapheefiegts spai be clasgy abiziepdsi PFF{?Vteﬁé"‘VleHéWlh? ic fl has

t | t d th t t
conauct or & RaGNGtnaieRA of e eliafcesn BF seafer Aife bBiegled T onen 0

nodeh. -, ~cPo; 1ng: ﬁ“ gcf ; rst andsecond sy!iral andcti vPDyer elenentstP t
W inemh d from r at a baP nadmacne~ic mat~,L or a RRP~ P .tri c,

mate iat .- sai dH1EMMg 1 @aﬁlﬂ)g & Qish chn@iidtive-layereigineht 4V is Eoated
5~.~2_..s"'~2f.SZ. O .~ ~f ~ ~' ""t"15 of rO~"fltilLZgat lea St

OnAQDdG ~Viorra pR¥meti©babe mﬂmdwlmbgnetlc mai;enaj; A-condudtog in-;
ralcored!! nrs .jat |east one r~gye~nf lacP~tPr ' nn 'T.i-G'P . adby
r PTOV] PCf @seimaypadroddeddy splderng, smeiesing of deposition GORPET, @EHRINUM. 1 PaP

S bor ! pibanis sl Treioanucks T ey Ssbite bRl apey Koegpa 7T
“ore o g OBl Bl BT WG a2 B MBS P
bi nder . anq;,rﬁ@}lg,\{@l tﬂgp, hakFyhe paaed.nc, il at;ncL7avPr hac intPrna' tPs;c aace
o 10 -~m o” nore.
A second conductive layer element 43 is coated on the surface_ of this

first conductive layer element 41 through an insulating layer 42. The insulating

layer 42 and the second conductive layer element 43 may be formed like the

first conductive layer element 41, in this base, a spiral groove 44 is formed as

ilustrated by a black thick line in Fig. 8. Laser trimming, or sandblast or water

jet forms this groove 44. Subsequently, a portion of electrodes 45 and 46 is

etched down to the first conductive layer 41, thus forming terminals 48 and 49

as illustrated by hatched portions. For the shape of the base 40, the terminal

parts 45 and 46 may be prismatic, and a spiral conductive part 47 may be a

poi'ygonal pillar, cylinder, or the like. in case of the prismatic shape, the edges

may have R. As in Fig. 10, an insulafing resin 24 is coated over the entire

surface of the conductive layer between the terminal parts, and four electrodes

51, 52, 53 and 54 are solder-plated. Accordingly, the common mode choke

coil is formed that has the first and the second spiral conductive layer elements

41 and 43 insulated from each other, Regarding the shape of the base 40, the

terminal parts 45 and 46 may be prismatic, and the spiral conductive part 47

may be a polygonal piliar, cylinder, or the like.




be insulating | ayer between two conductors has internal reisistance of 0 ~m
or nore. 30 March 2004 17 3 (Anmended) The common node choke coil

according to claim1 or 2. wherein said base has a spiral conductive |ayer
part conprises the first and the second spiral conducti ve Joayercheioddent s
alternately wound in a longitudinal direction of said spiral conductive

| ayer part and having roughly an identical electric |length, both of the
first and the second spiral conductive |ayer elenents being forned in
contact with a surface of the base.14. (Amendad) A common node choke coi
conprinsing first and second conductive tayer el enents electrically
insulated other at a base nade o material or a dielectric

materi al wher PPV #% ?%’tt“arnf"et“ﬁe %5 ﬁtﬂe EBﬁadjc,atst‘\/"é  GE-CBi%nent s are
formed b w:é?'tcﬁtj'a“anéw bAB, QrdleR0plihd BOoANM pBAYE, LONINLY, an | dentical

el ectri cpcf eng one of st and second spira conduct| ve | ayer

el enent stwdeigng! @drdachedayer aétﬂédttemtsamdrdal srcithdirctiariaglajerzel enent t hrough
as insulating layer. 5_ A common npde choke oil conprising first and second
conduct i e biagems eresnest s ERas e IiareC then 4Ty the 6RTEHMeeder at a base
made of&% g t material or a dielectric materisl wherein the first and
the secdd T ﬂ uctive |layer elenents are fornmed by coating a conductive

paste consi st 5NgsRf e SANHChME=POVEEN thaRemtdi AEES chdkalaaft-er renoving the
bi nder and then baking the paste and have roughly identically electric

| engt h, esamptd 6 thise fprassnt anente@cohde sppeaiedconduct i ve | ayer el ements bei ng
attached to anot her spiral conductive |ayer el emaonts through an insul aitng

| ayer. 6. d‘ﬁ—sﬂﬁzgéﬁﬁ%ﬁ"%ﬂ%%ﬁ&%y&f HEEOF G20 any one of
cl ai s lOtr% 3 of T—.@‘Qlc%dlfﬁgﬁx gneggfastslp.gw}‘.‘ i £ Qndoihhﬁiszfa%?@d spiral

conduct i’ er e nts is co by a: i nsulfating layeéer its surface,
t he i nsubad #mlgcrl'taaﬁ‘mcrm@ltrrgméwas‘&da ec at 13 miubrad 2ycapesr wasditdrai ni ng a soft
magneti c povvder 30 March 2004 18 Amandg The comon node choke coil
accor di B§AdRTIEFRESEE TPATAE FiE- Fo 8 9RYErs YRRl TMEAGR HkPS6f the first

yer e T PRERE. CPRSNELLY Sl ol URIS p SOMBRRL Y, A [ sulating
i nsul at 4@ 4EBitNe p8rpefhdioeadgectidhe mrrmanomoﬂmaecblaekssmnb accordi ng

rotating the base 40. Subsequently, a portion of the electrodes 45 and 46 were

etched down ta the first CGnducti\/_e layzr 41, thus forming the terminals 48 and

<9. Over the entire surface of the conductive layer betwaen the terminal parts

45 and 48, the insulating rssin 55 was coated as in Fig. 10.  Four terminals 51,

52, 53 and 54 were sclder-plated. The terminals 53 and 54 are illustrated as

hatched portions in Fig. 10. | Accardingly, the cormmaon mode choke coil 3 is

formed that has two mutually insulating spiral conductive layers 41 and 43.

An impedance analyzer measured the itnpedance of this common mode
choka coil at a ccmmeon mode.  The impedance was 300 € at 500 MHz.

Then, inner resistance of the insulation layer was measured and was about 3 X 10°0rm.

Example 10

Referring to Figs. 32 and 3, & cemmon mede choke coil of example 10
has the same structure as the common moda choke coil of the ninth example,
except that the spiral conductive part of the base is 2 polygonal pillar.  An
impedance analyzer measured the impedance of this common made choke coil

at a commen mode. The impedance was 300 Q at 500 MHz.




to claim4 or 5 wherein the insulating layer is fornmed between the first
and the second spiral conductive elenents by winding as insulating resin
sheet, said resin sheet containing an organi c binder and a soft magnetic
powder. 9. The common node choke coil according to clai m l30dvarzh 200dr ei n
each of the first and the second spiral conductive |ayer el enents has an
input termnal and a.: output term nal both of ends thereof,
respectively. 10. (Anended) The comon nbde choke coil according to claim1
or 2) wherein the base has a rotation-symetrical pillar shape. 11.
(Amended) The comcwordingdly, tHeddeene oadulte @ean éxagples Were wbiaingdigr ei n t he base
has a prismatic shape. 12. (Anmended) The comon node choke coil according
to claiml @f@mple gherein the base has prismatic ternminal parts at both

ends, and a spir cor]du tive layer part between both ends, said spiral
conductive | ayer Mi ng a shape of a rotation-symetrical pol ygonal

pillar or cylind The. 1 e choke coill accordinhg to
claiml,or 2 mﬁ&%m@ﬁﬁ?@g?@&ggq §f s P'Sr t%sr?kw}?qm g g’f;sb ?ﬁ“gﬁ‘ s of

t he base. Lo MO Ld; ' aim 13,
sai d el ect:rf)a eté%s?gﬁé;iﬁ\wcég%e?% form@gﬁﬁn%%}%ﬁ%&{&%@wﬂggt%‘iﬁﬁ 19 15.
(Anended) That therspial mdmcﬁh@EartQﬂitﬁe basOBdiigylingri€alai m 4 or 5, wherein the
insulating layer is provided between the first and the second spiral
conducti ve | ayer Al ispadasce analyael mgaauredribelimpedangeast thisconminenimodef an

i nsul ati ng powder and a binder, thereafter renoving the binder, and then.
baki ng t he Gake &oil BhgREUBN MAde: o rigHMpsdanes wRe 2961 L ahd08MilAg to claim 1

or 2) wherein sai . e of the first an he second ira
conductive | ayer ~spalcindd the Sbeleshiltat I St S WECHFATYERL 2 (ool st
11. (Amendeghmpdref hod of manufacturing a cormon node choke coil conprising
first and second spiral conductive |ayer elenents electrically insulated
from each other gEkampiasg nmade of a magnetic material or a dielectric
material, at |east one of the first and the second spiral conductive | ager
el ements bei ng f br theccdanmoomade chwkencal showrsioeexainitié @, thesgroovad4riet hod
conprising,the steps of: faormng at |east one conductive | ayer on the

surface of [ArAEdLRIBake P SRIFHCAGCUIVe HGHHQN 4 EIHHUIGEST Einyping:  IHOWEVesne

process of .| [ Lriqn n t nd.. | ast il [.O f or med
by renovi n'gn @aﬁ’ap '%J%?&%@%{ﬁé?ggﬁ%‘% “(J" ﬁ&%%%&aﬁy%q@é%éf Om% 3?@0 uring
a conmmon npdenshake %Hpif@%rbsﬂlwo%thfn‘éh iRRdadproNgl spiral conductive

| ayer el enents electrically insulated fromeach other at a base nade of a
-magnetic materi aExampe th el ectric material, at |east one of the first and

t he second spiral conductive | ayer elenents being fornmed in contact with a
surface of the bisbe ognenen madechakeswilahewnta exaapiri9siberspiratonduct i ve

| ayer el enents and an insulatin Iaéer_ are forned b?/_rem)vi [ég a bi nder and

then baki ngORAUGHVe PEITWAHIAMIELPY IRSICHIEURINgr i RPWsYEr: In ¥R PhoA 19A 12.
(Amended) A _nethod of f ring. s,.co C Jhal. - npri sing
first and %%’5@}?&‘ ®8ﬁ?gﬁgg%ﬁgﬁghs\fagqea?gﬂég%gﬁgﬁﬂ?ee:{%}é%ﬁ&gjghafqﬁnsuI at ed
from each g{{}8pc? wird 8RS JFARe@’n 8xampRefd.c material or a dielectric
material) at |east one of the first and the second spiral conductive | ayer
el erments bei ng Aganedternativersxaniplebt Bxamplerfaewrebvérhspiba geoovdser ei n at

| east one of the first and the second spiral conductive |ayer el enments has
i nput and wayhet forrpedibysandatasb ot watst jettvéhamiderspirabeonsuciive prAPiwi th a

resist until a conductive |ayer constituti t he .spiral conductive |layer is
exposed. the base is a polygonal pﬁiar oracyltlnéer. agearly, similar results can%e y

obtained.

Example 14

A conductive paste was prepared by using a mixed solvent of ethyl
cellosolve and butyl carbinol, copper powder and PVB. In this case, the ratio

of copper powder to PVD was 95:5. This paste was printedon a 1.6 x 1.0 x
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] cra Z[ [ BYTiVE Peqtp]g) alumina laysr was printed on 12 surface of the first
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| calcall ca] cal]c”a U c"a _ ) ‘
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' frequencies and inductance.
Maraover, according to the examples of the present invention, binding
increases by mixing a2 magnetic material to an insulating resin, so that the
common mode choke coil may be easily and eccrnomically providad that has
high impedance at a cammaon mede in a high fraguency range.
Furthermere, according to the examples_ of the prasent invention, a
"~ basa made of a magnetic or dielectric material has two mutually electrically
insutated iaminated spiral conductors. The conductive layers are formed by

trimming with laser or the like or screen printing, so that the commcen mede
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WHAT IS CLAIMED IS:

1. (Amended) A common mode choke coil comprising
first and second spiral conductive layer elsments
electrically insulated from each other at a base

madse of a magnetic material or a

dielectric material,
ip "1 ra
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wharain at least one of the fiﬁst and the seceond
spiral conductive layer elements is formed in contact with

a surface ¢of the base_
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twa spiral copductors by at least one precess of laser
trimming, water fat and sandplast while crooves arme formad
> x ondh =) var

g gurface of the basae,

gaid af laast onae o‘ first aqd_igggnﬂ_spigal_

3 itra AT ameants a 7 nductiye
a istj £ o ive V n A
Aaragftax= ramorv - tha sta
e jnpanlati o i agi a 10°




R& ()-9%40% R& ()-Lp# 10% R& ()-i! 10% R& ()- i&10% R& ()-88:::::: A DA
109/ () -] f$10% 0& ()-3") 10% o0& ()- 10 R 1(())R 10 R 7"106(%2 R&! ()liSio%bA
R& ()-A::: Y<C===zX6bAI u00! 109& ()-z!u00! 10%" & ()-z! 00! 10% y' y& ()- 2! 00! 10%

0'0& ()-2z!J 10%q& ()-j 10%{& ()-j=@ 30 March 2004
AAAAAI AAUVAT &' 10%& () - F10%&: () - P"F109%& ()- 10'N'N 10'N N 10'N'N }\ &
ig?;b&w( ;\I&I ()1 6}% (1;)% 0& () - ABCD) EF GaX6uV4! | 10%& () - '

17 109& ()-F & 109%& ()-F! " 10%& ()-F! " 109% () - 3k

I<IJluj_@!1"cl0% ()- 10) (1%)) 0 L)~ F aeeml

17

3. (Amended) The commen mode choke coil according
to claim 1 ¢r 2. whersin saicd base has a spiral condoctive
layer part cemprises the f£first and the second spiral
conductive layer elements alternztely wound in a
longitudinal directien of said spiral conductive layer part
and having roughly an idantical electric length, both of
the £irst and the second spirzl conductive layer elements
being formed in contact with a2 surface of the base,

4. (2mandad) L common mode chcoke coil
' comprisineg first =nd second

copductive laver alamenis elactrically ipsulated from each
2 magnatic material or a dielectric

othar a2+ a base madas of

marerial

wherein the first and the second conductive layer
elaments are formed by - T '

P plaring. spnttexing, ox
dengsiting and have roughly an identical electric length,
one of the first and seccnd spiral conductive layecs

elements being attached to another spiral conductive layer
elemant through an insulating layer.

5. 2 _common mode cheoke ceoll comprising
firer apnd second conductiva lszver elements electrigallw
insylatad from earh other at s base made of 2 magnatic
material or a dislectric materdal
whavaeir tha first and the secoprd conductive lavex elemenys
mrs fored bz coating A conductive paste consisting of a
conductive powdar and a hindaz, thezeafter Temowing the
bindar. and then baking the paste. and bave moughly an
idantical electric length. one of the fixst and sagond
spiral copductive layer elements belng attachad to another
spizal_canductive lavey elemap® through =2n dnsulating laves,

&. (2mended) The common moda choke coil
according to any one of claims 1 to 5, wherein at least one of the
" f£irgt and the second splral conductive layer elements 1is
covered by an insulating layer at 1Its surface, thsa
insulating laver being formed of an insulating resin
containing a soft magnetic powler. :
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Lormed of only an insulating resin.

' 8. (Amended) The common mocde choke coil acceording
to claim 4 or 5, wherein the insulating layer is formed
betwaen the first aad the second spiral conéductive elements
by winding aa insulating rasin sheet, said resin sheet
contalnlng an organic binder and a soft magnetilc powdar.

—9. The common mode choke coil according to claim
1o 2,
wherein each of the first and tkhs second spiral
conductive layer el,mepts has an iqnut tezminal and an
output terminazl at both of ends thereof, respectivelvy.

10. (Amended) The common mods choke coil_according to
claim 1 or 2, wherein the base has a rotaticon-symmetrical
pillar -shape. '

11. (2mended) The common mode choke coil accerding
to claim 2, wherein the base has & prismatic skape.

12. (Amended) The common mode choke coil accozding
to elaim 1 gr 2, wherein the base has prismatic terminal
parts at both ends, aand a spiral conductive layer part
hatwaan both ends, said spiral conductive layexr part hawving
2 shape of a rotaticn-symmetrical polygozal pillar or
cylindaxr. '

13. (Amended) The commeon moda choks coll according
+5 claim 1, or 2 wherein electrodes are formed fcr
terminals 2t both ends of the base.

14. (Original) The common mode choke coll according
*o claim 13, said electrodes are divided to form four
terminals.
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conductive layer elements being formed in contact with a
surface of the base, the method comprising the steps of:

forming at least one conductiva layer on the surface
of the base; and

forming two spiral cconductors by at least one process

of laser trimming, watex jet and sandblast whils grooves
are formed by removing said condugtive layer.

8. (Amend=ad) A method of manufacturing &
common mode choke coil comprising first and second spiral
conductive layer elements electrically insulated from each
other at a Pase nmade cof a magnetic materizl or a dielectric
material, at least cne of the first and the second spiral
conductive layer elements being formed in contact with a
surface of the base, wherein the first and the sacond
spiral conductive layer elements and an insulating layer
are formed by removing a bindar and then baking after being

rinted in screen printing.
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