1]

' WO 97220327 PCT/IP96/03462
DESCRI PT_I ON CO LED COMPONENT AND I TS PRODUCTI ON METHOD Techni cal Field The
present invention relates to a coiled 5 conponent for use in various
el ectroni c appliances and communi cation_appliances. Background Art Coil ed
conponents are frequently used as coil smélgfgmﬁ%arﬂ’for nmers for various

el ectroni c appliances and 10 C i [ [ qﬁa@gahfor
nore conpact and thinner ce&wﬁéﬂmeﬁ%%ésﬁﬁﬁ%%i ng

recently. Furthernore, in response to hi gher frequency and
digitization of circuits, the coil{Ey A nfay a vital role nore and
nore so as to r e‘ﬂ-j[ﬁ%ﬁﬁ‘f'ﬁqﬁ%ggwr

< QOL S 5 iti onal |y, a pl anar
spiral coi | edﬁggﬁgﬁﬁg%tﬁfﬁlémi ch_a_coREPHMED, pl apar spiral shape as

di sclosed in, for exanpl e, phR- Agddali® Ofhindetdbnd! raflatels | ¥8 N3 edespibqd
conponent in which a ferrite gnetic layer and a coil conductive |ayer

are |am naged ogofiPnéfit £AOLRRI 2h! evarisly 3 ebtydndeedapplihfites and
exanpl e, Japanese Patent Publication No. 57-39521 (1982) is known as a

coiled communication appliances.

Background Art
Coiled components are frequently used as coils
and transformers for various electronic appliances and
10  communication appliances and demand for more compact and
thinner <coiled components is increasing  recently.
Furthermore, in response to higher frequency and
digitization of circuits, the coiled components play a
vital role more and more so as to reduce noises.
15 conventionally, a laminated coiled component in
which a -ferrite magnetic layer and a coil conductive layer
are laminated on one another alternately is known as a
coiled component satisfying such reguirements as disclosed
in, for example, Japanese Patent Publication No. 57-39521
20 (1982). As shown in Figs. 35 and 36, a ferrite layer 51 is
formed on about a half of a ferrite green sheet 50 by
printing. A substantially .L-shaped conductive pattern 52
is formed by printing on a portion of the ferrite green
sheet 50 free from the ferrite layer 51 and a portion of
25 the ferrite layer 51. Then, a ferrite layer 53 having a
size equal to about a half of that of the green sheet 50 is
printed on the conductive pattern 52 and a U-shaped
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conponent saWoOH2PRF such requirenents. In this spatial spiRCIIPOEMIGAL ed
coi l ed conponent, a ferrite layer 51 is forned on about a half of a ferrite
green sheet 50 by 25 printing as shown in Figs. 35 and 36.

A :
substantially L- C I vecpattern 52 is faorged b ripti n
portion of theEfne‘raplgggqrger eﬁ%s;%%%tsgos‘fsr e’%%’g%érﬁtﬁg @eri{%grlg%ayq%y%'ﬁasalnd
a portion of t ferci y # . Hi‘i'} a 4f ' I Vi qgl '
equal to about ggﬁhgl Pog'%lto%?fo?i‘t%ef gree’trtl3 é}ﬁ‘gee? %%ls?lgsl n e(r}?eon %&Jé)
conducti ve pat kgl gp32 candudtihel patdethl s2. VRARAU203 2 ating thi

PCT/ JP96/ 03462 conduc_tiveupatter%BM I's printed on the faerlr]ﬁe I:%tsi/egr%(_:f%snd
a portion of tgevkean tecimee) 58ne0 auBstditicONRECt Bdshapbhe Euithuedd e

pattern 52. After repeating this process
5 pattern 52 is printed and then, the ferrite green sheet 50
is laminated on this uppermost conductive pattern 52.
Subsequently, this laminated structure is finally subjected
to collective firing and electrodes 55 are, respectively,
provided on opposite end faces of the laminated structure.
10 | . In order to achieve high inductance in the
known laminéted coiled component of the above described
construction, the number of the conductive patterns 54
should be increased. As a result, since an extremely large
number of the ferrite layers 53 and the conductive patternms
15 54 should be laminated on one another by printing, the
number of production processes increases, thereby resulting
in poor productivity. Furthermore, since the conductive
patterns 54 are formed through the ferrite layers 51 and 53
so as to confront each other, stray capacity between the
20 conductive patterns 54 becomes large,' so that self resonant
frequency and withstand voltage of the Xknown laminated
coiled component decrease undesirably.
Furthermore, in the Xnown laminated coiled
component, each of the conductive patterns 52 and 54 is
25 formed on the portion of each of the ferrite layers 51 and
53. Thus, if thickness of the conductive patterns 52 and

54 is increased so as to reduce electric resistance of the

coiled component, each lamination differs greatly in
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several times, the substantially L-shaped conductive 5 pattern 52 is
printed and then, the ferrite green sheet 50 is lam nated on this uppernost

conductive pattern 52. Subsequently, this lamnated structure is final
subj ected to coMEENgSs | peteen dZ e POTHGHe rsr'l@gi éh?‘ eSRBAREFEVE pattern
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patterns 54 sho ncreased. a resu Ssirhce an extrenely larg
nunber of the f ' e € 40 | yve t

be | am nated on‘g(’)ﬂr’]fJélt cg:r#olta%g{'é bgﬁgilgg}:léﬁgt%t %ﬂr%'er&g% g?ggﬁ%téfgn%%%s
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conductive patterns rmed through the ferrite layers 51 and 53 so

as to confront eafh i Rmpcilenty caiRAGdYY MRia\aRaBIRe qtfdl jtygonductive

patterns 54 becones large, so that self resonant frequency and w thstand

vol t age of the lgiggldaiifd e Inv@ntddronponent decrease undesirably.
Furthernore, in the known | am nated coil ed conponent, each of the

conductive patterns 52 and Adcdrdingly, the present invention has for its

object to provide, with a view to eliminating the above
10 mentioned disadvantages of prior art, a coiled component
which is high in productivity and has excellent electrical
characteristics such as reduced stray capacity.
In order to accomplish this object, a coiled
component according to the present invention comprises: an
15 insulating member; a conductive member which is provided in
the insulating member and has a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive member such
that at least the turns of the conductive member are
20 disposed in different planes, respectively; and a magnetic
layer which is provided on at least one of upper and lower
faces of the insulating nember.
In accordance with £he present invention, the
coiled component having high productivity and excellent
25 electrical characteristics is obtained.
This object and features of the present
invention will become clear from the following description

taken in conjunction with the preferred embodiments thereof
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Therefore, even am na ure i s subjec I'ng,

l'am nated strugilile® Pescripticht¥ b&a@%n gacked and thus, the known
| am nat ed coil ed conmponent abes not have Stable quality. Disclosure of

I nvention Accordingly, thepjyesent jgvepti gackiasnkd’ RitwObiSEt 40 BHIYEHEE.
with a viewto elimnating tthe above 10 menti oned di sadvant ages of prior

art, a coig ed iiponemit Whesdraindi 86 iah piwskicbhbbdimént bFs Exeepraibnt
el ectrical characteristics such as reduced stray capacity.
invention.

Fig. 2 1is a sectional view of an outer
insulating member of the coiled component of Fig. 1 during
its production.

‘10 | . Fig. 3 is a sectional view in which a
conductive member is provided on the outer insulating
member of Fig. 2.

Fig. 4 is a sectiocnal view in which the outer

insulating member of Fig. 3 is laminated on a lower
15 magnetic layer.

Fig. 5 is a sectional view in which an inner

insulating member is formed in the outer insulating member

of Fig. 4.

Fig. 6 is a sectional view in which. an upper

20 magnetic layer is laminated on the outer insulating member
of Fig. 5.

Fig. 7 1is a sectional view of the coiled
component of Fig. 1 after completion of its production.
Figs. 8 to 14 are views similar to Fig. 7,
25 particularly showing its first to seventh modifications,

respectively.
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In order to gg%gﬁ%??gh this object, a coiled conponent according to the
present invention conprises: an 15 I nsul ating nmenber; a conductive
menber which is provided in the insulating menber and has a plurality of
turns gradual |y different,Pig.dilddneier 2 f eoheBathCotRRFSHIGHA MR Vigy of 2
towards the other end of the conductive, nenmber such that at |east .the t%gns
of the conduct icwlksdhepngprent 3CQ9¥$kE%dtﬁ1%H?PEPEﬂtema%%%ﬂent of the
respectively; and a magpetic | ayer which is provided on at | east one of
upper .and Icwwwpﬁ%ﬁﬁﬁﬁo%nYﬁEtLﬁéulating menber. In accordance with the
present invention, the coiled conqponepnt having. hi gh_productiyt n
excel | ent 25 el ectrical Ft¥aracPeritfic® is ?ﬁajﬁgﬂ}g?ﬁis ‘b%j@%&' afd’

f f h [ fon | s A he fol | ow
doccr i pti ch t @REHEORT BheONGRLIg: Kb s RRETBPAETEREARRT. ' (Rer ool 3

VO 97/ 20327 Fig. 17 is a sectiona TV G¥6%he coiled
components of Figs. 15 and 16.
Fig. 18 is a view similar to Fig. 15,
particularly showing its second modification.
10 Fig. 19 1is a sectional view of an outer

insﬁlating member of the coiled component of Fig. 15 during
its production.

Fig. 20 is a sectional view in which a
conductive member is provided on the outer insulating

15 member of Fig. 19.

Fig. 21 is a sectional view in which the outer
insulating member of Fig. 20 is laminated on a lower
magnetic layer.

Fig. 22 is a sectional view in which an inner

20 insulating member is formed in the outer insulating member
of Fig. 21.

Fig. 23 is a sectional view in which. an upper
magnetic layer is laminated on the outer insulating menber
of Fig. 22.

25 Fig. 24 is a view in which a pair of end face
electrodes are formed on opposite end faces of the outer

insulating member of Fig. 23, respectively.



with referenW®%@%32fe acconpanyi ng draw ngs throughout whi ch AGIKEPIGB46X ar e
designated by |like reference nunerals. Brief Description of Draw ngs Fig.
1 is a sectional view of a coiled 5 conponent according.to a

first enbodi ment of the pres ve |o S sectignal w
of an outer insulating n€ %#1 ﬂe COI I eggg%ﬁég%enylo? S% dl?ﬁl e%

Its production £ a | ch
a conductive mer g’onlesntpr%?/?%xé%)‘ni the %ut%?r?ns aﬁlrl’%%%en%er%w? #es\ggk
Fig. 4 is a seqiji@dlioiew in which the outer insulating nember of F| g. 3
I's lam nated on a | ower .15 magnetic layer. Fig. 5 is a sectional viewin

which an inner insulating spgber ges £or mad ifet Renetid nsateLbAll MR
ic layer

of Fig. 4. Fig. 6 is a sectional viewin which an upper 20 magnet
is |am natged osHAE MYt Bpelra8ibALL NGHEPEELNOfa Fpfodfiction method of the

coiled component of Fig. 25. '
Fig. 34 is a view similar to Fig. 25,
particularly showing its modification.
Fig. 35 is a schematic perspective view of a
10 | prior art coiled component.
Fig. 36 is an exploded perspective view of the
prior art coiled component of Fig. 35.
Best Mode for Carrying out the Invention
Hereinafter, preferred embodiments of the
15 present invention are described with reference to the
attached drawings.
Initially, Fig. 1 shows a coiled component Ki
-  according to a first embodiment of the present invention.
The coiled component K1 includes an insulating member 3
20 whlch is constituted by an outer insulating member 1 and an
inner 1nsu1at1ng member 2. A hollow 4 having a shape of a
cone frustum or a pyrémid frustum is formed at a central
portion of the outer insulating member 1 and obligue
surface of the hollow 4 is formed into a spirally steplike
25 shape. A conductive member 5 is provided on the spiral
step of the hollow 4 so as to have a triangular sectional
shape. Therefore, by forming the conductive member 5 on

the spiral step of the hollow 4, the conductive member 5
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Fig. 7 is a sectional view of the coiled conponent of Fig. 1 after
conpletion of its production. Figs. 8 to 14 are views simlar to Fig. 7, 25
particularly showing its first to seventh nodifications, respectively. 4
WO 97/ 20327 defines a hollow having a shape ofCPH JPOBLOFSBISIY. OF5 3 s
a schematic perspectjve view of a cailed conpgnent according to a_second,
embodi ment of (AYFRIEL FFUSHPRNt 1B Which theglnper insylating memher (2, is
Fig. 15, 5 P rtiqcit‘l arly showing its first nodification. Fig. 17 is a
sectional vi ewfg?n‘l coi |l ed components of Figs. 15 and 16. Fig. 18 is a
view simlar to Fig. rijcul a show.ng,i.t.s second nodification.
10 Fig. 19]&?%&3511%@&#%%& °°9|dg%tlgf"' é‘\?%cﬁﬁ ergi n at i%h

menmber of the ¢oill&fh SO Qhefisdonhl 8PPl shape or a polygonal

three-dimensional spiral shape decreasing in diameter

g

downwardly from an upper end towards a lower end of the

conductive member 5 and can be provided by filling silver

paint or the like on the spiral step of the hollow 4 of the

10 outer insulating member 1. A lead-out electrode 6 is

. forn'xed at one end of a lower face of the outer insulating

member 1 so as to be connected to a lower end of the

conductive member 5, while a lead-out electrode 7 is formed

at the other end of an upper face of the outer insulating

15 member 1 so as to be connected to an upper end of the
conductive member 5.

An upper magnetic layer 9 and a lower magnetic
layer 8 are provided on upper and lower faces of the thus
obtained structure, respectively. Then, end face

20 electrodes 10 and 11 are provided on opposite end faces of
this laminate of the insulating member 3 and the upper and
lower magnetic layers 9 and 8 so as to be electrically

'connected to the lead—-out electrodes .6 and 7, respectively
such that the chip type coiled component K1 is obtained.

25 In the above described  arrangement of the
coiled component X1, the outer insulating member 1 and the
inner insulating member 2 may be made of non—magnétic

material or magnetic material. Any electrical insulating



its producti 09130327 20 is a sectional view in which a conducR¢T/&Pedser is
provi ded on the outer insulating 15 menber of Fig. 19. Fig. 21 is a
sectional view in which the outer insulating nenber of Fig. 20 is | am nated
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out er insu!ati Is a view In
whi ch a pair Ofmﬂ&i@fes@éﬁ_cééog%ﬁs@r,_egﬁﬁgﬁed:éi'&nﬁwsdﬂfw S&hh f6eSnay bbe

outer “insul ati ng nmenber of Fig. respectively. 5 WO 97/ 20327

PCT/ JP96/ 03462 epployed as the non-magnetic material. Well-known NiZn
5 series or NiZnCu series ferrite material having large

permeability may be employed as the magnetic material.
In case the outer insulating member 1 is made
of non-magnetic material and the inner insulating member 2
is made of magnetic material, a drum type core is formed by
10  the inner insulating member 2 and the end face electrodes
10 and 11, so that self resonant frequency of the coiled
component K1 is raised and thus, frequency bané usable in
the coiled component K1 widens. ©On the other hand, in case
the outer insulating member 1 is made of magnetic material
15 and the inner insulating member 2 is made of non-magnetic
material, the coiled component K1 has a completely closed
magnetic circuit, so that its inductance is increased and
its leakage flux can be reduced greatly. Furthermore, in
case the outer insulating member 1 and the inner insulating
20 member 2 are made of magnetic material, a completely closed
magnetic circuit is formed, so that its inductance is

increased and its leakage flux is lessened.

Meénwhile, in case the outer and inner
insulating members 1 and 2 are made of magnetic materials
25 having different magnetic flux densities, respectively, DC
ovérlap characteristics can be improved. For example, if
magnetic flux density of the magnetic materials disposed at

small diameter portions of turns of the conductive member 5

8
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Fig. 25 is a sectional view of a coiled conponent according to a third
enbodi nent of the present invention. Figs. 26 to 33 are schematic secti onal
views 5 showi ng operational steps in a production nmethod of the coiled
conponent of Fiis 2ncFegsedj34 DG sovarlapewcharacteristicsFiepn % raised
particularly showng its nodification. Fig. 35 is a schematic perspective
view of a 10 witheukr ttheoinee céaposbangingg tigee-dimensisinafedlayout of
perspective view of the prior art coiled conponent of Fig. 35. Best Mde
for Carryi ng Qutheheondurgtiiveh wepkenafter In gddiddoxy akerrnatively of if

the 15 present inventigQn are described with reference tq the attached,
drawi ngs. | nitiBREPELECy L1 ARNSIEY: eHhEoﬁBGﬁEnPQ§ﬁi%5ﬁﬂQﬂWﬁPW%Fal is

o o e ey oS Le P Tn T GO PELCOIPEAS el 8 e
menber 1 and anyloner LASHLE!! e "BURE 1 SnlRhLOLfBRYL "L S HAPC Yk sBa
likewise.

Moreover, in case the outer and inner
insulating members 1 and 2 are made of magnetic materials

10 having different permeabilities, respectively, the coiled
comﬁonent K1l of the same construction of the conductive
member 5 has different inductances. In this case, it does
not matter whether or not permeability of the outer
insulating member 1 is larger than that of the inner

15 insulating member 2.

By properly selecting magnetic properties of
the outer and inner insulating members 1 and 2 as described
above, inductance of the coiled component K1 can be changed
arbitrarily and it becomes possible to easily control

20 leakage flux or DC overlap characteristics.

Meanwhile, the conductive member 5 and the
lead-out electrodes 6 and 7 may be made of any electrically
good conductor. However, since resistivity is wvital in the
coiled component and the coiled component is required to

25 have low electric resistance, conductors such as copper,

silver and alloy of silver and palladium can be effectively

employed.



cone frustun"®%2%%ranid frustumis formed at a central por tROHWSH O34
outer insulating nenber 1 and oblique surface of the hollow 4 is forned

into a spirally steplike 25 shape. A conductive nmenber 5 is provided on

the spiral step of the hO'éﬁmS&ﬂéﬂﬂaﬂ&Yetﬁet bbRRgULAE i%wgﬁ%@'

Therefore, by formng the co tive menber 5 on the spiral step

hol  ow 4, the Qo iy can@®efay Be mad® 8f/ RQ3A/series or Nizncu series
PCT/ JP96/ 03462 defines a holl ow having a shape of a cone frustumor a

pyram d frustuninsulathireh tetriiteer matertiali ngndemdszn 2 ser e MSbnductive
Meanwhi | e, the conductive nenber 5 has a 5 circul ar three-dinensional
spjral shape dfermitpol ygbenialhrecinli wase otte appesl adpPodes’ eyt id
di anet er downwardly from an upper end towards a | ower end of the conductive
nmenber 5 éhd cdrymrprownitd are madeneSithercqmuiuntive tfeerdiites mitddial,
spiral step of the hollow 4 of the
the end face electrodes 10 and 11 are not provided and
plating or the like is performed on the upper and lower
magnetic layers 9 and 8 so as to act as the end face
electrodes 10 and 11. Alternatively in this case,
10 insqlating layers are formed at portions corresponding to
the lead-out electrodes 6 and 7 and portions corresponding
to the end face electrodes 10 and 11 so as to insulate
them, thereby resulting in electrostatic shielding effect.
Meanwhile, the end face electrodes 10 and 11
15 may be made of any electrically conductive material but
generally are each formed by not a single layer but a
plurality of layers desirably. In case the end face
- electrodes 10 and 11 are of surface mounting type, mounting
strength of the end face electrodes 10 and 11 or wetting of
20 solder and solder penetration on the end face electrodes 10
and 11 at the time of their mounting on a printed-wiring
board should be taken into consideration. More
specifically, the same conductive material as that of the
lead—out electrodes 6 and 7 is employed for the lowermost
25 layer, nickel resistant to solder is employed for an
intermediate layer and solder or tin having excellent

wetting against solder is employed for the outermost layer.

However, this arrangement is merely one example and thus,

10
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10 out er |nsu at1 ng nmenber 1. A lead-out electrode 6 is forned at one
end of a lower face of the outer insulating nenber 1 so as to be connected
to a |l ower end of the conductive nmenber 5, while a | ead-out electrode-7 is
formed at the dishemobnchesessamikier rraNATEA tFR bSt SUPHRYEd: | ngTi!srefore:
menber 1 so as to be connected to an end of the, conduct 5.
An upper magnetmatexial ¢ %N&FQiI%ﬁﬁﬁligéﬁet?keqﬁﬁﬁ?a% a?%“éP e (= Ybn for
upper and | ower faces of tge t hus alneg?L 3& cture Jespectivel

Then, end fREERe, Pg ?Foé?é‘g o?/]réd"e?’o‘f? o?f’f‘g&é:ﬁ&ve

faces of this |amnate of 1L_he |:qul ating nmenber and t he upper and | ower
magneti c Iayerf‘??s:'af?‘fﬂ‘1 B B0 be el ectricall y connected to the | ead-out

el ectrodes.6 and 7, respecﬁ&(gixa?ggp that, Qﬁoghgﬁstcggpﬁdggg_hgd S0P RRsHks

Kl is obt a?ned 25 thé BB6ve rangenent = of

the coiled corrpcg&%gnéqt tRe oWeer dyisul ahhod ”ﬁ@%@iﬁ:e@i“d éPPathx:ﬁ%nt is

I nsul ating nmenb may be made of non-nmagnetic material or magnet
material. Any l&otih&dl wibtfUhdfeente to Figs. 2 to 7. 1Initially, as
shown in Fig. 2, a rather thick green sheet 12 made of non-
magnetic material or magnetic material and acting as the
10 outer insulating member 1 is prepared and the hollow 4
having the shape of the cone frustum or the pyramid frustum
is formed on the green sheet 12 spirally and stepwise.
Then, as shown in Fig. 3, silver paint is provided on the
spiral step of the hollow 4 of the green sheet 12 by
15 application, printing, etc. so as to define an oblique
surface of the cone frustum or the pyramid frustum.
However, at this time, an edge of each turn of the spiral
step of the hollow 4 should be exposed such that the silver
paint portions provided on neighboring turns of the spiral

20 step are not electrically conducted to each other.
Subsequently, as shown in Fig. 4, the lead-out
electrode 6 is formed by printing or the like on an upper
face of a green sheet so as to obtain the lower magnetic
layer 8. The green sheet 12 of Fig. 3 is laminated on the
25 lower magnetic layer 8 such that one end of the silver
paint acting as the conductive member 5 is brought into

contact with one end of the lead-out electrode 6.

11
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I ncl udi ng organic insulating material such as gl ass epoxy, polyimde, etc.
and inorganic insulating material such as glass, glass ceram cs and

' b I d t h - ti terial,. Il - K N Zn_5
Cerios o N ZnGu st es THGRAAGEEL T B PROWRy Ty TRt ged pe M y SFay
b I d .| ' : h | ' 1
s made of non"RAGRABRECLE, SHE e tnd £ Gnd ' EnBHE MinbARHL tho "geRBeE A

of megnetic migriahadd YRty MoLRIW 4 Sof OEHEgbenOsheet N2 ] NNohen

\ . as
i nsul ating ne r 2 and the end face electrodes 10 and 11, so that seff

resonant frequgpe¥nOint ﬁgQOid,eQ:h@iﬁ%g_i&mnaﬁiaeitid 3ayesd andnt AUIowkiegHeBCY
band usable in the coil ed conmponent wi dens. On the other hand, in case

the outer g nsubgt whidreMieée lehg-oBfeelectrgae! it iMmtiprintedSis aafihbted
i nner insulating menber 2 is made of non-magnetic material, the coiled

conponent K1 hasa amonphmirhye cbesedgragesuch Cthati thesothadt énd of the
i nductance is increased and its | eakage flux can be reduced greatly.

Furthernore, isilver paint acting as the conductive member $ is brought
into contact with one end of the lead-out electrode 7.

The thus obtained laminate is put in a firing

10 _ furnace so as to be subjected to firing at a temperature of

not less than 850 °C. Then, as shown in Fig. 7, the end

face electrodes 10 and 11 are formed on the opposite end

faces of the laminate so as to be electrically connected to

the lead-out electrodes 6 and 7, respectively and thus, the

15 coiled component K1 is obtained.

This production method is merely one basic
example. However, in this production method, its process
is quite simple and the number of its operatienal steps is
small, thereby resulting in gquite excellent productivity.

20 Fig. 8 shows a coiled component Klia which is a
first modification of the coiled component XKl1. In the
coiled component Kla, only the lower magnetic layer 8 is
provided on the lower face of the insulating member 3 by
eliminating the upper magnetic layer 9 and the end face

25 electrode 11 acts also as the lead-out electrode 7 formed
on the upper face of the insulating member 3. The coiled

component Kla offers a minor problem with respect to

leakage flux but has a simpler and thinner arrangement

12
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case the outer i1nsulating nenber 1 and the inner insulating 20 menber 2
are nmade of magnetic material, a conpletely closed magnetic circuit is
formed, so that its inductance is increased and its | eakage flux is

| essened. Meanwndvantageousltyse MehRswhideer coagarynier the AEXangenenbers
1 and 2 are made of magnetic materials 25 having different nagnetic fI ux
densities, respBigiv8l,y oy dvke | WpPeRapaghetis: layear® pBaY s kRrmed Fgp
exanple, if magnetic flux densi t¥ of the magnetic materials di sposed ag,
smal | di ameter Boet MOPeroifaqs nal othen dnPHANY eEReEr 35 bY %@#FE ipg
PCT/ JP96/ 03462 is increased, DC,overlap characteristics can be raised

Wit hout the nect®o}o¥eE BRFReEHE ct2¥ehefsi onal | ayout of the conductive

Lhout T on A e T | e conduct i\
out or i nsuPat i ng member 1 Fads O TRANE(A ok omedteRf Rr sl e o
nsul ating menber 1, hag, DAY da39458% e Dend” Ud Aed NabAELAERE! 5. CaPCtne

rai sed |ikew se:
coiled component Kib, the hollow 4 of the outer insulating

member 1 is formed into a shape of a complete cone frustum
or a complete pyramid frustum. The conductive member 5
10 having a predetermined width is wound on an oblique surface
of 'the hollow 4 a plurality of turns. Then, the inner
insulating member 2, the lead-out electrodes 6 and 7, the
upper and lower magnetic layers 9 and 8 and the end face
electrodes 10 and 11 are formed and thus, the coiled
15 component Klb is obtained. In this arrangement of the
coiled component Kib, the conductive member 5 can be formed
quite easily, thereby resulting in improvement of its
productivity. Meanwhile, without being formed on the
oblique surface of the hollow 4 of the outer insulating
20 member 1, the conductive member 5 may also be formed on an
outer periphery of the inner insulating member 2, which has
the shape of the cone frustum. or the pyramid frustum such
that the inner insulating member 2 having the conductive.
member 5 is assembled into the hollow 4 of the outer

25 insulating member 1.
Meanwhile, Figs. 10, 11 and 12 show coiled
components Kic, Kld and Kle which are third, fourth and

fifth modifications of the coiled component Ki,

i3



Moreover, WOSEA®I the outer and inner insulating neffoélrd6g344ng 2
are nmade of magnetic materials 10 havi ng different perneabilities,
respectively, the coiled conponent K1 of the same construction of the
conductive nenper_5 has different,_inductances. In this se, J1.doe t
matt er whet her*BPPHB 1‘63£¥eabi 1 (§her c?ﬁge‘gufgf"pf’ﬁ?ﬂltgtiﬁﬁd:'ne%&ara a?ie'
| arger than t of | 15 Lasul ati By

sel ecting nagné Fc [flrég‘gﬂedr oS of m{eﬁ%’h%ut e'r? a%élrﬁrr%&laﬁgﬂl at%lgar?rie%%ersanf
and 2 as descrg ah | Rt %ﬁggc L 25PN Kl cag,b
changed arbitra???? aﬁgf?f %%Eones%%bggf e ﬁgfeggf y control %ﬁg Eolg%vgbe
flux or DC ovefhffeChEAUHAS! hrea MW € td NEoG Ol tvVie Mgl sta i
the | ead-out electrodes 6 and 7 nay be made of any electrically good
conduct or 5 HOZWENEK, tHdlEe1aegeStéleadtris Gurdentn &he i | 8gp3eeRONESt iRl
the coil ed conponent is required to 25 have | ow el ectric resistance,
conduct ors sucBodledoppiponéhtEecriandrall apaokiel |l ver and pal | adi um can be
effectively enployed. 9

In order to form the conductive member 5 into a
square sectional shape as shown in Fig. 10, a first spiral
step is provided on the oblique surface of the hollow 4 of

10  the outer insulating member 1 such that a first conductive
member portion having a triangular sectional shape is
formed on the first spiral step, while a second spiral step
is also provided on the outer periphery of the inner
insulating member 2 such that a.second conductive member

15 portion having a triangular sectional shape is formed on
the second spiral step. Thus, the first and second
conductive member portions each having the triangular
sectional shape are assembled into the conductive member 5
having the squafe sectional shape.

20 In order to form the conductive member 5 into a
circular sectional shape as shown in Fig. 11, a first
semicircular spiral groove is provided on the obligue
surface of the hollow 4 in place of the first spiral step
such that a first conductive member portion having a

25 semicircular sectional shape is filled into the first
semicircular spiral groove, while a second semicircular
spiral groove is provided on the outer periphery of the

inner insulating member 2 in place of the second spiral

14
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Meanwhi | e,
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PCT/ JP96/ 03462 On the

the upper and | ower nagnetic |layers 9 and 8 nay be made of Ni Zn
series or Nl ZnCu series insulating ferrite material and MiZn series |
conducti ve ferrstepmatstichal thati n & asseeqndupgepdusiivewcrepkEfet P@ving 2
| ayers 9 and 8 are nmade of the conductive ferrite

s ri.al he end face
el ectrodes 10 afemicixcalast BeehigRalahdpe: il g&ﬁﬁg | $REO; séb%rﬁﬁ‘ﬁ?é’dl
on the upper and | Qwer nagnetic,|layers 9 and 8 _so as (0 act._as the.end face
ol ectrodes 10 SERACILTFUIAT FRiFaL gFa9ye-i n THasy %%%e%tlfﬁ% ands fe9
| ayers are fornmed gt paqrtions correspondi ng to the, | ead-ouyf, el ectr.odes
and 7 and porti &% oﬁﬂ‘“ﬁﬁrt (?&ﬁgl%'?% BR& eP%X?ggd:aéh ﬁo%fhg“f%célg‘ags

he

electrically co
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In order to form the conductive member 5 into a
semicircular sectional shape as shown in Fig. 12, a
semicircular spiral groove is formed on one of contact
surfaces of the outer and inner insulating members 1 and 2
ané then, silver paint 6r the like is filled into the
semicircular spiral groove.

Fig. 13 shows a coiled component Kif which is a
sixth modification of the coiled component XI1. In the
coiled component K1f, the conductive member 5 is wound four
turns and each turn of the conductive member 5 is disposed
in an identical plane. Upwardly and downwardly extending
portions are formed at a terminal end and an initial end of
each turn of the conductive member 5 so as to be connected
to adjoining upper and lower turns of the conductive member
5, respectively. In order to obtain this arrangement, a
step is formed on the oblique surface of the hollow 4
ﬂaving the shape of the cone frustum or the pyramid frqstum
and the conductive member 5 is formed on the step such that
the terminal end and the initial end of each turn of the
conductive member 5 are connected tq the adjoining upper
and lower turns of the conductive member 5, respectively.

Oon the contrary, a step may also be formed on the outer

15



el ectrodes MO&HE32L are of surface nounting type, nounting SCFERGVEMF the
end face electrodes 10 and 11 or wetting of 20 sol der and sol der

penetration on the end face el ectrodes 10 and 11 at the tine of their

mounting on a pri-pLRdry Ir\%?g:@ai ers::i?\'é, iat%gatn@mr A Quch that

. . R e
consi derati on. specifica the ne conductive materral as

that of the | eagnubtev8CheRBEs § PRUrsrhéd R BYE€Us£&5. t he | ower most 25
| ayer, nickel resistant to solder is enployed for an internediate

| ayer and solder or tin hzigngiexepowanta \wiilliedy cigidifents RXE wh Bcieps oy ed
for the outernost |ayer. However, this arrangenent is nerely one exanple

and thus, 10 seVWWhBH/ #ddification of the coiled component X1. In the
PCT/ JP96/ 03462 is not necessarily required to be enpl oyed. Ther ef or e,
mat eri al Bavi ngokked| componleatt Klzpl aopddrt ioff tthe f dnselatphg, weildrsrey
be replaced by electrically conductive resinous material. 5
Her ei nafter, aeaebhhdncdndingdhenganduetivednember 5 of the arrangement
of Fig. 9 are laminated on each other such that small-
diameter portions of the conductive mnembers 5 of the
insulating members 3 abut on each other. Subseguently, the
10  upper and lower magnetic layers 9 and 8 are provided on
upper and lower faces of this laminate and then, the end
face electrodes 10 and 11 are provided. TIn the conductive
member 5 of the coiled component Klg of this arrangement, a
pair of turns having an identical diameter exist. However,
15 since the turns having the identical diameter are rather
distant from each other, stray capacity produced
therebetween is substantially negligible.
In the first embodiment and its various
modifications of the present invention referred to above,
20 if the conductive member 5 is formed such that a gap is not
visible between neighboring ones of the turns of the
conductive member 5 when the conductive member 5 is
observed from its large-diameter portion, magnetic flux
whirling through only each turn of the conductive member 5
25 is lessened and ratio of area of space occupied by the

conductive member 5 to limited area for providing the

conductive member 5 can be increased. Therefore, DC

16
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conponent K1 of the above described arrangenent is described with reference
to Figs. 2to 7. Initially, as shown in Fig. 2, a rather thick green sheet
12 made of non- nmagnetic material or magnetic material and acting as the 10
outer insul ati eesisfance ¢anpbepzedgcedd t s ol Yesakt haindyctancehgfe the
the cone frustumor the pyramd frustumis forned on the green sheet 12
spiral ly and stepihed component eapwhe| inergased.si|ver paint is provided
on the spiral step of the hollow 4 of the green sheet. 12 by 15 )
application, printing, ePECO¥Binglye ddtihReafoddisd RPmRERORE arcEREing

corle | ust UM ofe A NSl AL T S LN S L Sl codoe o gge"
are mot ol Bt AT TYs hEVEDERoR, BRen pidittanit darhen ¥ 24, SopsTRuoRR Y
oo o LR U oI dob OEIER B T RO ALA Id KEnd "oy
O e boe APy il BB ook ol sqnd WEEEIRG! e oY Bied
brought into periphery of the inner insulating member 2 and the

magnetic layers 9 and 8 are provided on at least one of the

10 upper and lower faces of the laminate. Therefore, in
conérast with prior art laminated structures, productivity
and yield are raised in the present invention.

Meanwhile, in the present invention, since the
neighboring ones of the turns of the conductive member 5 do

15 not confront each other facially, production of stray
capacity is minimized and self resonant frequency is
lowered. Accordingly, if the coiled component of the
present invention is used as a filter or the like, large
attenuation is pérformed in a broad band.

20 Furthermore, in the present invention, since
the upper and lower magnetic layers 9 and 8 are provided on
the outermost layer of the coiled component, leakage flux
can be reduced and inductance can be increased regardless
of whether the coiled c¢omponent has a closed magnetic

25 circuit or an open magnetic circuit.

Meanwhile, in the above description of the

first embodiment and its modifications of the present

invention, the coiled component is of facial mounting type
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contact withYM&/AH of the | ead-out electrode 6. 11 WO 97POT3psp/ 03462
PCT/ JP96/ 03462 Thereafter, as shown in Fig. 5, nagnetic or non-nagnetic
paste acting as the inner insulating rrenber 2is filled in the hollow 4 of

the green sheeti&@h%ﬁnmasgﬁh Ve dibt foadd 9 0 TPANEL! B bGYSha ol

a lower face 5 ch™th & et ot I'S printe ani nat e

on the | ari nat epol Epfosd8lithd Mlcdd Cof!t Bk @10 igtilddy. PohBbever

acting as t he con ve menber rougnt into contac ne en

t he | ead- out eI@&ér %17@;:1 Them Fgﬁgngbtﬂépeq,é agLPeher Smdifridh @ fulcthl nﬂh

furnace so as to be subjected To firing at a tenperature of not ess

850 [err]C. Thegemibga$ h?%s' ayd Oprdvidiéa ond e elﬁé@ﬁtm@Smmbé&ld allor

are formed on the opposite end faces of the lam nate so as t0 be
el ectrical5y cotmectupbdr tha | Eowkn Umagrtiicodtayéran® 7antiespesii Veappadd

thus, the 15 coi |l ed conmponent X1 is obtained.

electrodes are fitted around opposite ends of the coiled

component in place of the end face electrodes 10 and 11.
Fig. 15 shows a coiled component K2 accordiﬂg
to a second embodiment of the present invention. a
10 , conductive member 22 having a plurality of turns is
provided on a peripheral surface of a hollow of an outer
insulating member 21. The hollow has a shape of a cone
frustum or a pyramid frustum and is formed at a central
portion of the outer insulating member 21. The conductive
15 member 22 is formed such that diameter of each of the turns
of the conductive member 22 gradually increases from one
end towards the other end of the conductive member 22.
Furthermore, the respective turns of the conductive member
22 are disposed in different plames. Namely, a turn of the
20 conductive member 22 at its one end is formed by a circle
having a small diameter and circular diameters of the
remaining turns of the conductive member 22 increase
gradually towards the other end of the conductive member
22. An upwardly or downwardly extending portion is formed
25 at a terminal end or an initial end of each turn of the
conductive member 22 so as to be connected to an adjoining

upper or lower turn of the conductive member 22.

Therefore, each turn of the conductive member 22 is

18
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Thi's production nmethod is nmerely one basic exanple. However, in this
production nethod, its process is quite sinple and the nunber of its

operational steps is small, thereby, resulting in ite.excellent.
product i vity, Gbsposed in ‘an idsnPiRlnBland. cHPLIE JOMHRRILRIAT.ANERS; o

a first nodificatiqon of the cqil ed cogpone K1, N th 1.l ed t
Kla, I 0{1! y t hen%%méi’;‘?ga@%{qué’qléﬁ?er ?rprgéi o oﬁi’ﬁ?eoﬁeeoév:\g:)'n?agg'%%ggg ﬁg

I nsul ating ne r y i natin h ic |

face 2f5 e:c &f?%ﬁ% flf’%acl?ivﬁl g&%gtﬁ%#e&oﬂg%a- ol éeTI gct%ﬁ% W%ﬁeghe
upper face o e i ati er The: coj.Le mfg f

m nor probl em%\;?h agépeé%ggg%aﬁérﬁ lr}ifbg%x’ah%s a sinp erﬁaéﬁgg%h%%eras
arrangemept 1 %%%%91412% id tin%ll,lglane but a plurality of turns of

7
PCT/ JP96/ 0346 ageously. a , contrary to the arrangenent of
Fig. 8 only tpe. URRSIIRGRA ifenier 28 Hay bse f pravdaan tiie aRPedehtieal

the insulating menber 3 by elimnating
plane in the same manner as a well-known planar spiral
coil.

An inner insulating member 27 having a size

10 substantially equal to that of the hollow of the outer
‘ insleating member 21, which has the shape of the cone
frustum -or the pyramid frustum is provided at the central
portion of the outer insulating member 21 such that the
conductive member 22 is surrounded by the outer insulating

15 member 21 and the inner insulating member 27.

Lead-out electrodes 23 and 24 are,
respectively, provided at opposite ends of the conductive
member 22 so as to be .connected to end face electrodes 25
and 26 which are provided on opposite end faces of the

20 outer insulating member 21. As shown in Fig. 15, each turn
of the conductive member 22 represents a conductor disposed
in an identical plane. Namely, in the example shown in
f‘ig. 15, the respective turns of the conductive member 22
are disposed in four planes, respectively.

25 ' Fig. 16 shows a coiled component K2a which is a
first modification of the coiled component K2. In the

coiled component K2, the conductive member 22 is formed

‘into a three-dimensional spiral shape such that not only

19



"

the | ower neyRSTREB2 ayer 8. 5 ) hows a cSFFEE¥BMonent
Kilb which is a second nodification yfnstagérg _chEc%gjs#onent K1. In the
coi l ed conmponent Klb, the holl ow 4f{of t[¢ Lnsul ating nmenber 1 is

formed into @ 3aRgeal Sof O CoBONEnTAUSIGHN Bhed SHHBUALEEY iitiittbr 22

frustum The "conducti ve ne aving a predetermned wdth is

wound on an obliingueasesl pedfaliie Ak odhéd anadl tbahkly he Wilter edfieBs
t he inner |nsullat| ng nmenber 2, the | ead-out electrodes 6 and 7, the upper

and | over magnehieC |cdiffuctdivand Rembél t hg2 engutacqlal eciddderond apf lénare
formed and thus, the coiled 15 conponent Klb is obtained. In this

arrangenent of copguetiived meppepent2Klbs tdmspudiEdliclinyediEfefent Cplabes.

formed quite easily, thereby resulting in inprovenent of its productivity.
Meanwhi | e,5 Wi bitherr kenstruttiong ofntheheodhkidquemponéateKph abe kdimlidarsd
of the outer insulating 20 menber 1, the conductive nenber 5 may al so be
formed on an odethose pfetheototiied componedll K2i nf Rigbel52, WameAyhasn

t he shape of the cone frustumor the pyramd frustum such that the inner

i nsul ati ng nentde zaidsdc Faonponantd kia veakiar of | thescenductivet member

holl ow 4 of the outer | . ) .
22 obtained by an operational step for forming the

conductive member 22, in which, for example, the conductive

10  member 22 having a plurality of turns different, in
diameter, gradually from one end towards the other end of
the conductive member 22 such that at least the respective
turns of the conductive member 22 are disposed in different
planes.

15 Fig. 17 shows the coiled components K2 and K2a.
In Fig. 17, the conductive member 22 is formed on the
peripheral surface of the hollow of the outer insulating
member, which has the shape- of the cone frustum or the
pyramid frustum or the outer periphery of the inner

20 insulating member 27, which has the shape of the cone
frustum or the pyramid £frustum. Each of the outer
insulating member 21, the inner insulating member 27 and
upper and lower magnetic layers 28 and 29 is made of a
single material which may be non-magnetic or magnetic. 2Any

25 electrical insulating material including organic insulating
material such as glass epoxy, polyimide, etc. and organic
insulating material such as glass, glass ceranics and
ceramics may be employed as the non-magnetic material.

20
This Sheet Has Been Replaced
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25 i nsul ating nmenber 1. Meanwhile, Figs. 10, 11 and 12 show coil ed
conponents Klc, Kld and Kle which are third, fourth and fifth
nodi fi cations of t he coil ed conponent K1, 13 WD 97/ 20327
PCT/ JP96/ 03462 Mesmehtiilegl well-kndwn dleedsm%nent yigZncu igariesl ferrite
the conductive nenber 5 has square, circular and semcircular
sectional shapematezdpgdcthamsing sbaxget pemébnawar FaM | beaprpdoyede af nthe

to low electric resistance 5 _ such that large electric current can be
applied to the S@gneFicomadediad Kic, Kid and Kle. In order to formthe

conduct i ve reTber 8 It 2 e S ER S“s;‘ssg@@tzagmﬁﬁ% %1% e
e, outer 15Ul 3o TEREL. g SHCRabik %7 431 pABR0UGH | YSolRIE ROLLLER,
while a second %.%d'ﬁ@ta?a %’ can be increased. On the other hand, in case
the outer insulating member 21 or the inner insulating
member 27 is made of non-magnetic material, large '
inductance cannot be obtained but self resonant frequency

10 rises, so that usable fregquency band widens.

. Furthermore, each of the outer insulating
member 21, the inner insulating member 27 and the upper and
lower magnétic layers 28 and 29 may also not be required to
be made of a single electrical insulating material. For

15 example, the inner insulating member 27 may be made of not
less than two kinds of electrical insulating materials. By
combining various electrical insulating materials,
especially, electrical insulating materials having
different magnetic properties, electrical characteristics

20 of the coiled component K2 can be changed arbitrarily. For
example, inductance and DC overlap characteristics can be
adjusted, a countermeasure agginst leakage flux can be
taken and usable frequency band can be controlled.

Meanwhile, the conductive member 22 and the

25 lead~out electrodes 23 and 24 may be made of any
electrically good conductor. However, since resistivity is
vital in the coiled component and the coiled component is

required to have low electric resistance, conductors such

21



is al so prowda@m2ea7t he outer periphery of the inner insul at PEFIREHEIE62 2
such that a second conductive nenber 15 portion having a triangul ar
sectional shape is formed on the second spiral step. Thus, the

first and second conductiy er. tion A tLd r
sect i onal shapaéf's at %%EEnﬁf'ZHg?g?Bdt ﬁg&‘c’ n icteslai\c/lgerrer%{é? Isaahl(filaav(%jhl‘g'ptg(gger@ be
square sectio 9@9? 0] In order to formthe conductive
menber 5 intoq%#%ércu %}gs%%?}%ﬁg?'shape as shown in Fig. 11, a first

sem circular spiral g 00lffe ehaPrfaddled1 88t1-88es 005! Gty 34 f age HaddSorf
hollow 4 in place of the Tirst spiral step such that a first conductive

menber portion,pavéfgcericallfebonliietise materianal HhaRfer, Sgénétsthy,
into the first semcircular spiral groove, while a second semcircular

spiral grgove i$ &oyedeeaple!fitabUéfth PO i the ndf fade électrodss!| 24 i en
menber 2 in place of the second spiral 14 WO 97/ 20327

PCT/ JP96/ 0346226 is formed by not a single layer but a plurality of

layers. 1In case the end face electrodes 25 and 26 are of

surface mounting type, mounting strength of the end face

electrodes 25 and 26 or wetting of solder and solder

10 .penepration on the end face electrodes 25 and 26 at the

time of their mounting on a printed-wiring board should be

taken into consideration. More specifically, the same

conductive material as that of lead-out electrodes 23 and

24 is employed for the lowermost layer, nickel resistant to

15 solder is employed for an intermediate layer and solder or

tin having excellent wetting against solder is employed for

the outermost layer. However, this arrangement is merely

one example and thus, is not necessarily required to be

employed. Therefore, material having excellent electricai

20 conductivity, for example, metal may be replaced by
electrically conductive resinous material.

Meanwhile, in case after a predetermined wiring
pattern has been formed on a substrate of ceramics such as
alumina or ferrite and the coiled component has been

25 inserted into a window formed on the ceramic substrate, the
wiring pattern and the end face electrodes 25 and 26 are
brought into contact with each other and are subjected to

firing by utilizing a thick film forming process so as to
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step such that a second conductive nenber having a semcircular sectional

shape is filled into the second semcircul ar spiral groove. Thus, the
first and second conductive _nmenber portions each having the senicircular 5
sectional shapebgr elesdxigaddy repnersedy foueRiche otb@Fer heafk, Fiefd shiance of
circular sectional shape, In order to formthg conductive nepber 5 iplto a
senicircul ar sedieoBnd FagR aleckroRes n2fi gndi 26 Py b Faifed sycp,that
groove is formed_on one of contact 10 surfaces, of _the outer and i nner

i nsul ati ng menbdPe 1€ %%de?‘ﬁgﬁ,méﬁsve#gpa?’m 3¢ (have; ap | armangspent

[ h | Ci I i al . e Bl Q.13 Sh 1 f
whi ch i 5 51 x1 FORSREE Ao P ERuckoEiah EORANEnEERESSS -1y [ho 15

il ed Kif, th | is X
Curn of he conduct i ve mentiads 12 SHERRch to el Edppdint 'iGh LS

Upwar dl y and dowamsel vt £0CA R OB Ali%e L8311 R lorrke #2112 £

an initial end of each turn o conduct | SO as to

connected 20  1Q,;aQUPi SUMBbrIRY KN hriPWSa (SENPi95. [ 16 aRATYEL T LACKERRER
5, respectively. 1In order to obtain this arrangenent, a

of the conductive member 22 has a circular shape. However,

in surface mounting type coiled components, the conductive

10 member may preferably have a shape of a pyramid frustum.
In this case, each turn of the conductive member has a
polygonal shape so as to extend substantially to external
shape of the coiled component. This can be achieved by
forming the conductive member 22 between the outer

15 insulating member 21 and the inner insulating nmember 27
having the shape of the pyramid frustum. In Fig. 18, the
conductive member 22 is formed into a polygonal three-
dimensional spiral shape. However, the coiled component

K2b can also be set to an arrangement in which each

20 pelygonal turn of the conductive member 22 is disposed in
an identical plane and a terminal end and an initial end of

" each turn of the conductive member 22 are connected to
.adjoining turns of the conductive memi:er 22, respectively.

In the second embodiment and its modifications

25 of the present invention referred to above, since the
conductive member 22 is continuously formed on the obligue
surface or a stepliké oblique surface of the imaginary cone

frustum or pyramid frustum in the insulating member, the

23



step is form¥PHR®BHe oblique surface of the holl ow 4 havi ng PHEIRIAPAE2 of
the cone frustumor the pyramd frustum and the conductive nenber 5 is
formed on the step such that 25 the termnal end and the initial end of

each turn of tie, LNFUGLEMEIREDELD L pe0anechedald 1o i 10100 JPPELe

and | ower turns O e Co 'VE e respecti very g€ contrary,

a step may al SR ddr "Rl OUESHh 1ve WRiBEL0344 t wi
PCT/ JP96/ 03462 peri phery of the inner insd?ating'nenber 2 sﬁgﬁtfﬁgt thvé1th

conduct i ve memt@inveridiIelafinabont ARthbY. IMesAWNE1E, QN aths 0ORBENEA!
Klg which is a seventh nodification of the coiled conponent KI. In the 5

coi | ed conponerdonpktherit paivtadinddie bynsshehi Nna "pré@astSofachetnslydi Bgntbe
conductive nmenber 5 of the arrangenent of Fig. 9 are |am nated on each

ot her suchst hatnesigiBor ihidumahmmspoiofi otheof cbhauetligect meabseTbaps &oof nbhe
I nsul ati ng nenbers 3 abut on each other. Subsequently, the
confront each other facially through the insulating member,
production of stray capacity is nminimized and thus, self
resonant frequency is lessened. Therefore, if the coiled
component is used as a filter or the 1like, large
10 | attenuation is performed in a broad band, so that the
coiled component has remarkably excellent quality and
performance.
Meanwhile, in above description of the second
embodiment and its modifications of the present invention,
15 the coiled component is of facial mounting type in which
the end face electrodes are provided on the opposite end
faces of the coiled component. However, the coiled
component may also have an arrangement in which terminal
pins are provided on the insulating member or a lead type
20 arrangement in which capped electrodes having terminals in
place of the end face electrodes are fitted around opposite
ends of the coiled component.
Hereinafter, a method of producing the coiled
component K2 is sequentially described with reference to
25 Figs. 19 to 24. TInitially, as shown in PFig. 19, a three-
dimensional spiral step 21b is formed on a peripheral
surface of a conical or pyramidal hollow 2la formed at a

central portion of the outer insulating member 21. Then,
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10 upper and | ower magnetic |layers 9 and 8 are provided on upper and
| oner faces of this lamnate and then, the end face el ectrodes 10 and 11

are provided. In the conductive nenber 5 of the coiled co onent Klg of
thi s arrangenefhe £onduckive jremben,23gianfemaed i on the Rr2ERi §P as to

E?!’féﬁi 1f5_ro|m| HaEaan P #‘;Lféyhg‘g:t?f s “grpdiel 7 aft Bkt 1R alereter,
mdi f1 cat i ons dEPREHBs ﬁ?ernf B e vl BRveEah BB ohel"'qi Tag ene

conductive memer, (ﬁ%‘%‘ﬁl‘;%lrjrns R ﬁhaéu IhaltS 2Pt 3 %\Aheng'?L%SBeCtlve

nelghborlng ones e conductTve nenbe

duct t t
T N T T

| essened and r a5 0f, area of space occupi ed by the conductive nmenber 5 to
limted area fAor providing thé conductive menber 5 can be increased.

Therefore, DC 16 The hollow 2la may have a simple conical shape
or a pyramidal shape and the conductive member 22 is formed
on the peripheral surface of the hollow 21la so as to have a
10 plurality of the turns gradually different, in diameter,
from each other from the one end towards the other end of
the conductive member 22 such that at least the respective
turns of the conductive member 22 are disposed in the
different planes. On the other hand, if the hollow 2l1a has
15 a steplike peripheral surface in place of the simple
oblique surface and the conductive member 22 is formed, for
example, at a corner of the step, the conductive member 22
should have a plurality of the turns gradually different,
in diameter, from each other from one end towards the other
20 end of the conductive member 22 such that at least the
respective turns of the conductive member 22 are disposed

in the different planes.
In a further concrete. example of the conductive
member 22, each turn of the conductive member 22 is
25 disposed in an identical plane from an initial to a
terminal end of each turn of the conductive member 22 such
that the initial end and the terminal end of each turn of

the conductive member 22 are connected to adjoining turns

25
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can be reduced. As a result, inductance of the coiled conponent can be
i ncreased. Accordingly, in the coiled conponent according to the first

enbodi ment and s tRRdidon@tictaNe fenbld® 22 di¥f QRN lcdMRE IV néfer 22 is
conductive nenber 5 is continuously fornmed on the oblique surface of the

hol | ow of the ogbgmednintat anthFeeb@indnSichdaE Spirdlicshapé a6rtehding PH&R'
peri phery of the inner insulating nenber 2 and the nagnetic |ayers 9 and 8

are provi ded onont leagbttonthef dtierllend upperthendcomdwetive emenberh@2 as
| am nat e. Therefore, in contrast with prior art |am nated structures,
productivity andegcelibedr abowesed in the present invention. Meanwhile, in
the present invention, since the neighboring ones of the turns of the
conducti veSmenber 5 do 15 Innmne coethodt ofedfidrnindiethef aoitert yinsulating
production of stray capacity is mnimzed and self resonant frequency is
| onered.  Accorerhgry 21 formed. yittdd thenhsideaw @la haying cihe | pecipherl s

used as a filter or the like, |arge attenuation is performed in a broad
band. surface of the above mentioned shape, slurry of insulating

material is poured onto a base having a boss engageable
with the hollow 2la. After the slurry has been dried to
10 . the‘ outer insulating member 21, the outer insulating member
21 is separated from the base and thus, the specific hollow
2la can be formed on the outer insulating member 21. In
another method, after slurry of insulating material has
been poured onto a flat base so as to obtain the flat
15 sheetlike outer insulating member 21, the specific hollow
21a is formed on the outer insulating member 21 by using a
die having a shape for forming the hollow 21la.
Furthermore, alternatively, the hollow outer insulating
member 21 having the specific hollow 2l1a can be 1likewise
20 formed by well-known powder molding method. In any one of
these methods, the hollow ocuter insulating member 21 having
the specific hollow 2la can be formed as shown in Pig. 19.
Furthermore, the peripheral surface of the hollow 2la may
be oblique or stepwise oblique as described above.
25 Subsequently, as shown in Fig. 20, the
cohductive member 22 is formed on the spiral step of the
hollow 2ia of the outer insulating member 21. The

conductive member 22 has a plurality of turns gradually
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20 Furthernore, in the present invention, since the upper
and | ower nmagnetic layers 9 and 8 are provided on the outernost |ayer of

th iled t, | k fl, b d d .and i nduct b

e oased r oonrdR e enEar U TdARRAE P° e BRI oh R 2055 RRencend
o o0 PR s

descri g!t irgﬁl of O{%‘g&f‘?gg? hgan%oq;g‘lelrén%‘%ﬁgki 'Et %‘ Mbm%l%:cgﬁ‘é&nsﬁ%ﬁbégg\ﬁ%r e%%%t at
: Pon e h . : . .

'gglvgg 3'23“ e folledfe ”Pgesaatﬁe%g%' ale @gﬁ%%&g}é@%%ﬁ 2, are
end face el ect r&ﬂsg_%é&da% 141 2EErRheVighathad) t hea 9P RS dys 1l fr?o%g% of hbe

coi | ed conponent. wever, the coiled conponent may be further i fi'ed

such that gernigghawttsvel feRbey¥i dodmy e énsHl aplipd1"¥MYe DBEaPnedt BF
upper and | ower nagnetic |ayers 9 and or capped electrodeS are fitted

around opposit e] relbn@f al heefOta Pdposionc ot i & RGTE Fanklisecndrf aCeshape
el ectrodes 10 and 11.
having a series of concentric circles.
Then, as shown in Fig. 21, the outer insulating
member 21 formed with the conductive member 22 is joined to

10 the lower magnetic layer 29 having the lead-out electrode
23 such that the lead-out electrode 23 is connected to one
end of the conductive member 22 in a small-diameter one of
the turns of the conductive member 22 on ‘a lower face of
the outer insulating member 21.

15 Thereafter, as shown in Fig. 22, the inner
insulating member 27 is filled into the hollow 21a defined
by the outer insulating memﬁer 21 and the lower magnetic
layer 29.

Then, as shown in Fig. 23, the upper magnetic

20 layer 29 having the lead-out electrode 24 is joined to an
upper face of the outer insulating member 21 in the same
manner as in Fig. 21 such that the lead-out electrode 24 is
éonnected to the other end of the condﬁctiVe member 22 in a
large~diameter one of the turns of the conductive member 22

25 on the upper face of the outer insulating member 21.

Furthermore, as shown in Fig. 24, the end face

electrodes 25 and 26 are, respectively, formed on opposite

end faces of the chip member of Fig. 23. By subjecting the
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Fig. 15 shoWP&3?* ed conponent K2 according to a second BREOBASHBHEZ of
the present invention. A 10 conductive nenber 22 having a
plurality of turns 1is provided on a peripheral surface of a hollow of an

outer insul at i%ﬁ&ﬁ%&}%&a &E‘%ﬁrﬂﬂé %hﬁggfxﬁba%&fcﬁe%ﬁééﬁ éﬁéf{gokza

pyramd frustumand 1s formed at a centra ifon of t nsul at 1 ng

menber 21. Thecgn@eCtbiLaied. MeNdever] S fiiRd hatla! ph apereordka

each of the turns of the conductive nenber 22 gradually increases from one
end towards theithdet £68mbhgt ke CoRduchtecelRebebdds. 26UahBeRBr eInt kBis
respective turns of the conductive nenber 22 are disposed in different

pl anes. Nanel ycase} urthef ldmirktte odniklctidesesemudr havet ithe oendendace
formed by a circle having a small dianeter and circul ar dianeters of the
remai ni ngst ur relegtrddesorfuendy @ heimesublectededoe fimbitenldnd t thaends thee
ot her end of the conductive nmenber 22. An upwardly or downwardly extending
portion is forerd £ace glegtrodesnab camgd o?6aRrienifiarmedemn cthealaninateof
t he conductive nmenber 22 so as to be connected to an adj oi ni ng upper or

| ower turn of ¥meoBen@¥ample mhptormatiqnepff the aukfacs nebécthedes 25

conductive nenber 22 is . . .
and 26 at this time, conductive layers are formed on the

laminate so as to have shape similar to that of the end

10 | face electrodes 25 and 26 shown in Pig. 24 and are

subjected to firing once. Subsequently, by using the

conductive layers as electrodes, the laminate is subjected

to nickel plating and soldering or tin plating. Finally,

each of the end face electrodes 25 and 26 has a three-layer

15 construction of the substrate conductive layer formed by

firing, nickel of electroplating and solder or tin of
electroplating.

In the above described example, the conductive

member 22 is formed on the peripheral surface of the hollow

20 21a of the outer insulating member 21. However, the

conductive member 22 may also be formed on an outer

peripheral surface of the inner insulating ‘member 27.

Furthermore, by combining the outer insulating member 21

formed r}zith a portion of the conductive member 22 and the

25 inner insulating member 27 formed with the remaining

portion of the conductive member 22, a unitai'y member of

the outer insulating member 21, the conductive member 22

and the inner insulating member 27 may alsc be formed.
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WO 97/ 20327 WO 7032 PCT/ JP96/ 03462 di sposed

in an identical plane, while the adjoining turns of the conductive nenber
22 are disposed in different planes and have different dianeters. In the
exanpl e of Fig. 15, about dieet wuter thosebatingi veembeper 212 i £ inner
present in an identical plane but a plurality of turns of the conductive
menber 22 may bénsudatdag imexker @htaedl the ¥ePeR #Rd dewernmirgtredes 28

wel | - known planar spiral coil. An inner _insulating nenber 27 having a size

10  substanti al@n@ edBalca® PRarIVPMede Yol YRIATFIPWR Ghesh | fRarkt imrlding
menber 21, which s the shape of the cone f,rustumor . th ram.d frustum
i s provided at N?B:?\?éirt rEFlﬁgﬁ'Pporf“%&?‘ge p@r"q%sﬂﬁﬁi’f’ﬁgp&% ?rzf“%]d%’d‘g
t hat the cqnducti nber 22 is surrounded bg tge outgr.insulatin ﬂ% .
member 21 ahd t € fi}’rﬁ’gr Phs TR ngCRehhRy methady. oyt Printing; od o3ts

and 24 are, JESRSGNY Unp1dYed’ '3 ArndRRP tre® Rttt Ve het Bl I Viha
the lead-out electrodes 23 and 24 but may be replaced by
patterning method using a 1laser, a method in which a
conductor formed preliminarily to a predetermined shape by
10 a die or the like is transferred, dripping method, potting
met':hod or flame spraying method.

In the production method of Figs. 19 to 24, the
upper and lower insulating layers, i.e., the upper and
lower magnetic layers 28 and 29 are formed so as to be,

15 respectively, brought into contact with upper and lower
faces of the hollow insulating member, i.e., the outer
insulating member 21 and the solid insulating member, i.e.,
the inner insulating member 27 but only one of the upper
and lower magnetic layers 28 and 29 may also be formed. In

20 this case, the lead-out electrode 23 or 24 is formed on the
outer insulating member 21. At this time, if the outer
insulating member 21, the inner insulating member 27 and
the upper magnetic layer 28 or the lower magnetic layer 29
is made of magnetic material, electrical characteristics of

25 the coiled component are lessened due to its incomplete
closed magnetic circuit but DC overlap characteristics of

the coiled component are improved.
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menber 22 sdVQ972@2be connected to end face el ectrodes 25 an#CZEPHHEE? are
provi ded on opposite end faces of the 20 outer insulating nenber 21. As
shown in Fig.. 15, each turn of the conductive nenber 22 represents a

conduct or di sposed in an .bgggp%?atg plgg}%?ne,{\?mi&yoﬂt%ihl&% ??‘”Eh‘é KB | N

Fig. 15, the respective turn e conductive nenber 22 are disposed In

four planes, ngspecdned! prodlction method hdd Jexd€1FERKSh@atlire&listance
conponent K2a which is a first nodification of the coiled conponent K2.

In the coiled GMaNeréfdre, t 68n CHACMAREVRoTRTRET ed8ily. [ OFeRd ejﬁ:@pe, a
(0]

t hr ee- di nensi onal spiral shape such that not only 19 di anet er each of
turns of the psgbtodrvinetenivdring? lageeades goemedl lonf monsabeteate of
towards the other end of the conductive nenber 22 but all |ocations

in the c®nduateremimsrbswcklas sallunpnaednidnfdriiteecandplithecsukistrat@ remad
constructions of the coiled conponent K2a are simlar to those of the
coi | ed conponethie keobledi gomponentnE2y cam be made integral or assembled
with each other by simultaneously connecting a circuit of
the substrate and the end face electrode 25 or 26 to each
other. 1In this case, since the end face electrode 25 or 26
10 of tpe coiled component K2 can be connected to the circuit
of the substrate by forming a window at a redetermined
location of the substrate, a thin module can be obtained.
In this case, well-known ordinary thick £ilm forming
process utilizing a ceramic substrate can be employed. The
15 end face electrodes 25 and 26 of the coiled component K2
are not necessarily required to be soldered but may also be
subjected to firing for electrical connection.
In the coiled component K2, two terminals of
the conductive member 22 are electrically connected to the
20 ‘end face electrode 25 and 26 formed on the opposite end
faces of the chip member. Namely, the lead-out electrodes
23 and 24 for electrically connecting the conductive menmber
22 to the end face electrodes 25 and 26 are provided at a
lowermost portion and an uppermost portion of the
25 conductive member 22 so as to be connected to the terminal
eleétrodes 25 and 286.

In paste for forming each layer of the coiled

component K2, solvent such as butyl Carbitol, terpinecl and
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the coiled conponent K2a, pattern of the conductive menber 22 obtained by
an operational step for form ng the conductive nenber 22, in which, for

exanpl e, the cond hve o QFFge ay < a3 e | |} f
different, in® ?éﬁn%{"ér,b}tgflg ual Ty ?rso%%(l)1 e \gn g‘tu(}\%/asrec?istt{cﬁey‘f)%%g %‘?\E oéf]f'

the conductive é?@%ﬁg;ii gk!&@h&*ﬂ?t $b1 S85Y16HE SLERECIANE (a1 Shelvtnyl

conductive men® | sposed i | fferent planes. 15

Fig. 17 shows gfhgesekl e¢icenpgoasnisikzyartditas varflidhs bkidde anddTidye
menber 22 is formed on the péripheral surface of the hollow of the outer

i nsul ating menpeastibicerhasidie shspe buitythe sameylr uphthmaatiehe pyilawtyll
frustumor the outer periphery of the inner 20 I nsul ating nenber 27,
whi ch has s t hepptRagate tdid cyiycdrint om disperisantpywaynibe fddedurho each
Each of +the outer insulating nmenber 21, the inner insulating menber 27
and upper and pewdernagBachc lagesr 928 henedaid eds craponenta K3 nigg ef orenad iy
whi ch may be non-nmagnetic or magnetic. Any 25 el ectrical insulating
mat eri al i ncl udshpgongimeadeds aridicly dum shigh Shasasuistanegsgre mixed
polyi mi de, etc. and inorganic insulating material such as dgl ass, gl ass
ceramics and with each other. These layers are laminated on one another
to the above mentioned predetermined structure and are
10 subjected to firing, so that the coiled component K2 is
obtained. In case a green sheet is produced, it is
desirable to replace the above mentioned solvent by various
solvents having excellent evaporation property, for
example, butyl acetate, methyl ethyl ketone, toluene and
15 alcohol.
Firing temperature ranges from about 800 to
1300 °C and changes especially in accordance with material
of the conductive member 22. For example, in case the
conductive member 22 is made of silver, firing temperature
20 should be set at 900 °C approximately. Meanwhile, in case
the conductive member 22 is made of alloy of silver and
palladium, firing temperature should be set at 950 °C. 1In
‘order to set firing temperature higher, the conductive
member 22 should be made of nickel or palladium.
25 Hereinafter, several concrete examples of the

coiled component K2 are described.

[Cohcrete example 1]
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cerani cs nmayw@e7/203¢T oyed as the non-nmgnetic material. 20  PGRIBY03#307
PCT/ JP96/ 03462 Meanwhi | e, well-known Ni Zn series or N ZnCu series ferrite
material having large perneability nay be enployed as the magnetic

material. In case the outgr ¢ ny4# ai,{lﬂ?-,.-g@nb,_eésgﬂ org t 8f BHWEFI benzyl
I nsul ating menber 27 is made of magnetic materi al, inductance can be

increased. OpHtMaxithe, bang df metieyl hetBiil eketbhel ande4reghef Tt
the inner insulating nenber 27 is nmade of non-magnetic naterial,
| arge i nduct aneetestteotariee mhiadnadithit 19€l fgr esbnidZnCouegeenigs 1 Ferritees,
so that usable frequency band wi dens. Furthernore, each of the outer
i nsul ati ng nendowdex] , andearankcneadsd| byi ngingnbepo27midd sie aspfsr obithin
| ower magnetic |layers 28 and 29 may al so not be required to be nade of a
singl e el%®ctrifedriteusdneny -t 8yl apsingothis sSIWERY) e 2 t ferriker green
i nsul ating nenber 27 may be made of not ) ) .
sheet having a thickness of 0.2 mm after its drying is
produced with a coater. Meanwhile, the green sheet is
formed on a PET film. These three ferrite green sheets are
laminated on one another. For laminating the ferrite green
10 sheets on one another, a steam platen press is employed by
setting temperature of a steam platen at 100 °C and
pressure at 500 kg/cm2. By using a die and a puncher, the
predetermined hollow 21a is formed on the laminated ferrite
green sheets as shown in Fig. 19 such that not only the
15 conductive member 22 having a plurality of turns gradually
different, in diameter, from each other from one end
towards the other end of the conductive member 22 is formed
on. the peripheral surface of the hollow 2la but at least
the respective turns of the conductive member 22 are
20 disposed in different planes. As a result, the hollow
insulating member, namely, the outer insulating member 21
having the conical hollow 2la formed at its central portion
is obtained.
Subsequently, as shown in Fig. 20, by using
25 commercially available silver paste and a printing machine,
the conductive member 22 having a plurality of turns

gradually different, in diameter, from each other from one

end towards the other end of the conductive member 22 is
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less than twSTRE6r el ectrical i nsul ating materials. By conbining

various  electrical insulating materials, especially, electrical
Char act er /st cEozmed 5 {Hes CBFF CEPEERBOFREREARS Cin W8 QHEHORH 3051 AFar S
Count o1 moasur ¢ SRIEFSt IONGIINY | CAERBRE bo2fak ond Theol ¥ r cdGaREy [k
can 0@ o 10! Ledo A ens 0P FROHERAEUIE SemiZ 358 LIS Haposen
The coi I ed comiSherFyeEHaRty; FRATES have NESUH 4%, | &7 cEraPsisy ¥ A

conduct ors_ such A 9 7 . . .
PCT/ P96/ 03462 °é’§‘]dé‘§6‘r}\$% Refhdt 22, Sy ONEer | TasulAting | PeRReT CA be

effectively engyribre L Bhdtach Tl ML Tate AphodEt¥ ¢oMIR YPrinting

face in the same manner as well-known through-hole printing
such that the silver paste remains at corners of the step
21b on the peripheral surface of the hollow 21la.

10 Then, as shown in Fig. 21, the lead-out
electrode 23 is formed on the previocusly produced ferrite
green sheet of 0.2 mm in thickness by using the same silver
paste and printing machine as described above. Namely, the
lead-out electrode 23 is formed on the lower magnetic layer

15 29. Furthermore, the lower magnetic layer 29 is bonded to
the outer insulating member 21 formed with the conductive
nmember 22.

Subsequently, as shown in Fig. 22, the above
mentioned ferrite slurry is filled into the hollow 2la of

20 the outer insulating member 21 so as to obtain the
substantially flat ferrite green sheets. Namely, by this
filling of the ferrite slurry, the inner insulating member

'27 is formed. |
Thereafter, as shown in Fig. 23, the lead-out

25 electrode 24 is likewise formed on the previously produced
ferrite green sheet of 0.2 mm in thickness. Namely, the
lead-out electrode 24 is formed on the upper magnetic layer |

28. The upper magnetic layer 28, the outer insulating
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any el ectri Q¥PP32@¥hductive material. However, generally, 5 PCT/JR96{03462
desirable that each of the end face electrodes 25 and 26 is fornmed by not a
single layer but a plurality of layers. In case the end face el ectrodes 25

and 26 are of ;auikace OEMLLEY Y U RN GhdnBlrt B hd afner

£
el ectrodes 25 ang’ 26 or wetting o?ﬁso er and sol der 10 penetration on

the end face ghgoia®dey Jhembst 287 ataridiethé MRoRbrt MAGNETRE 18FePN 2B are
printed-wiring board should be taken into consideration. Mor e

speci fically, lanifat®@® swndnat andthierasl showhhain ofigecadoubyehedigodes
23 and 24 is enployed for the | owernost |ayer, nickel resistant to 15

sol der is enplapddatdngarpredsr rednataidizhion anals sshden aint Fiighaa4)g the
excel l ent wetting agai nst solder is enployed for the outernost |ayer.
However, & hi seadr afgereentelectnodds) 2 candpl 26 andrehuforimednotby using
necessarily required to be enpl oyed. Therefore, material having excellent

el ectrical 20commercdadidyviayailable sddwse pasbtealandmihebelaméphiecdis by
electrically conductive resinqus material. Meanwhile, in case after a

pr edet er ni ned SHpdecFesatce FATiRg B # 000 FedoFn tHOs gSat e of cerami cs

such as alumna or ferrite agd t he coil ed corrponeEt, has been
No defects such as peeling, cracks, warpage,

etc. were found in the coiled component of the concrete
10 .examz')le 1 produced by the above mentioned production
method. Through measurements of its various electrical
characteristics by using an impedance analyzer, etc., it
was found that the coiled component of the concrete examéle
1 has excellent electrical characteristics. Therefore, in
15 the coiled component of the concrete example 1 having the
number of lamination less than those of known lamination
type coiled components, more  excellent electrical
characteristics than those of the known 1axiination type.
coiled components can be obtained.
20 {Concrete example 2}
In the same manner as the concrete example 1, 6
g of butyral resin, 4 g of butyl benzyl phthalate and butyl
acetate are mixed with 100 g of NiZnCu series ferrite
povwder and are kneaded by using kneaded by using a pot mill
25 so as to obtain ferrite slurry. By using this slurry in
the 'same manner as the concrete example 1, a ferrite green
sheet having a thickness of 0.6 mm after its drying is

produced with a coater on a sheetlike polyimide member
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25 inserted into a window forned on the ceram c substrate, the wiring
pattern and the end face el ectrodes 25 and 26 are brought into contact with
each other and are subjected to firing by, utilizing a thick,filn1fornin%
process so as tkaying ‘theg oshapmofor orming the predetermined hollow 21a
PCT/ JP96/ 03462 be el ectrically copnnected to each _qther,,heat resistance of
the end face eléﬁtﬁggéélz EnFIURE e PePReY 25cHRVRY Re %iﬁr? ity of

oot 1oee 2 200eA8 NRUEadiufy " AU 7 Aol SRR ol omer,
d di figati f [ I h il ed

Coscoont, oL RSO G £8LEY, GOURE Rl B ond TobRuSELYE pepper 22

rerer 22 525, Suth! e HANEVEE, SeUeIAC RIS L (YBEnE Ok dne

pyrani d_frust Unohgubhi9eS 8iibe2aeh did) M apdiac O\ Usl HrEraREDBIaHES . 2 As

pol ygonal shape so as to extend substantiall'y to externa
a result, the outer insulating member 21 is obtained.

Subsequently, in the same manner as the

concrete example 1, the conductive member 22 is formed on

10 the peripheral surface of the hollow 2l1a of the outer

inshlating member 21. Furthermore, as shown in Figs. 19 to

24, the upper and lower magnetic layers 28 and 29, the

inner insulating member 27 and the end face electrodes 25

and 26 are formed in the same manner as the concrete

15 example 1 and the laminate is subjected to firing at 900 °C
for two hours.

No defects such as peeling, cracks and warpage

were found in the coiled component of the concrete example

2 produced by the above mentioned production method.

20 Through measurements of its various electrical

characteristics by using an impedance analyzer, etc., it

was found that the coiled component of the concrete example

é has excellent electrical characterisfics. Therefore, in

the coiled component of the concrete example 2 having the

25 number of lamination 1less <than those of prior art

lamination type coiled components, more excellent

electrical characteristics than those of the prior art

lamination type coiled components can be obtained.
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shape of th&@8728 conponent . This can be achi eved by for RFEGFI68462
conductive nenber 22 between the outer 15 I nsul ating nenber 21 and the
i nner insulating nmenber 27 having the shape of the pyramid frustum In Fig.

18, the condugiirtheFHHRY, 22n' Sthe’ "BEoAGELién DAl dir @9re didHRRYctAl
spi ral shape. However, the coil ed conmponent K2b can al so be set to an

arrangement i @xafiplle efCREY outhat yoeREat i Wénbdle ZDNEAR! bEe FORMRA b2

is disposed in an identical plane and a termnal end and an initial end of
each turn of eha&isglddpemtnipnxy stepremaimect il hembel pi thag thats oFf
t he conductive nenber 22, respectively. In the second enbodi nent and its
nmodi fi cati onsthe caicrete pexamplei hyefhierebyemaswdding aboveedustion tdfe

conductive nmenber 22 is continuously fornmed on the oblique surface or a
stepli ke 2obl i e dwmbere off operatingaldasfepsnadvantageouslyyrani d frustum

in the insulating nenber, the 23 WD 97/ 20327

PCT/ JP96/ 03462 Fig. 25 shows a coiled component K3 according
to a third embodiment of the present invention. In the

coiled component K3, a conductive member 32 having a

plurality of turns gradually different, in diameter, from

10 each other from one end towards the other end of the
conductive member 32 is provided in a magnetic member 31

such that at least the respective turns of the conductive

member 32 are disposed in different planes. The magnetic

member 31 is supported by an outer support 33 disposed

15 outside the magnetic member 31 and an inner support 34
disposed inside the magnetic member 31. Opposite ends of

the conductive member 32 are connected to lead-out

- electrodes 35 and 36, respectively. The lead-out
electrodes 35 and 36 are, respectively, connected to end

20 face electrodes 37 and 38 which are provided on end faces

of upper and lower layers 39 and 40 and the outer support

33. Each of the magnetic member 31, the outer and inner

supports 33 and 34 and the upper and lower layers 39 and 40

is made of a single material. The outer and inner supports

25 33 and 34 and the upper and lower layers 39 and 40 may be

made of non-magnetic material or magnetic material. Any

electrical insulating material including organic insulating

material such as glass epoxy, polyimide, etc. and inorganic
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coi |l ed conponent can be produced easi | fHIOSHEERIHASOBEBNE coil ed conponent
can be raised in contrast wth ¢onvenggmagEDI am nhtion met hod.
Meanwhile, in the coil ed conBonent ob
since 5 nei ghBSRLAGLPEur ARECRERL{ BUCR o RF 1T IR T

Ctray capaci tySPERiFE 9o Ko PRRSOVER! | “Posorant iy Sieblfs Haretith,
Ther ef , i f ' ' fi bk
107 att enuac FERLFERCEH, ARTRE"ERELLE, ST NEintu Serles” £EPE bR, ot R
t h I |t ' '
above descr; pt PEATns” Aekedl WeRUBELALY Had el Brd RO o YRR Hddnet £
pr esent igvent#‘ggerg;gl. the coil ed conponent is of facial nounting type in
ace

whi ch the end el ectrodes are provided on the opposite end faces of

_the coiled conponent. rhHdOWRdHauctiRe GRiAKEE COMPONEAE NMithedl SSedutan
arrangenent in which termnal pins are provided on the insul ating nenber or
a | ead type 20electtbasgedsntaridl 3¢ kilyCheparady ast r 98¢ sehavitrd daqly npdaa
in place of the end face electrodes are fitted around opposite

conductor. However, since resistivity is wital in the

coiled component and the coiled component has low electric
10 resistance, conductors such as copper, silver and alloy of
" silver and palladium can be effectively employed.

The end face electrodes 37 and 38 may be made
of any electrical insulating material but gener#lly are
each formed by not a single layer but a plurality of layers

15 desirably. In case the end face electrodes 37 and 38 are
of surface mounting type, mounting strength of the end face
electrodes 37 and 38 or wetting of solder and solder
pene}:rétion on the end face electrodes 38 and 38 at the
time of mounting of their mounting on a printed-wiring

20 board should be taken into consideration. More
specifically, the same conductive materials as that of the
lead-out electrodes 35 and 36 is employed for the lowermost
1¢;ayer, nickel resistant to solder :;Ls employed for an
intermediate layer and solder or tin having excellent

25 wetting against solder is employed for the outermost layer.
However, this arrangement is merely one example and thus,
is not necessarily required to be employed. -Therefore,

material having excellent electrical conductivity, for
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ends of the WOPIRW2tonponent. Hereinafter, a nethod of produBCRYPI¥40; | ed
conponent K2 is sequentially described with reference to 25 Figs. 19 to
24. Initially, as shown in Fig. 19, a three- dinensional spiral step 21b

is formed on %Mpwerﬁétéyrha?ew PepDieéd! bor enwctmidal 1H0ldshutitive
formed at a central portion of the outer i nsul ati ng nmenber 21. Then, 24

WO 97/ 20327 resinous material. PCT/ JP96/ 03462 t he
conductive nmenber 22 is forned on the step 21b so as to have a plurality of
turns gradual ly differentMeanwhii bept En, casemafielr at peredetermimedewiring
towarts the other end of the conductive nenmber 22 such that at |east the
respective 5 pathern diag heeennflormedeonepbsubsrate ¢ifsgeramtiics ducheraent
pl anes. The holl ow 21a may have a sinple conical shape or a pyram dal shape
and the ddnduclivmineenbeer22fexrite mamdonthee ¢rilgthecomponehicchas theen
hol |l ow 21a so as to have a )
inserted into a window formed ‘on the ceramic substrate, the
wiring pattern and the end face electrodes 37 and 38 are
brought into contact with each other and are subjected to
wiring by utilizing a thick f£ilm forming process so as to
10 be electrically connected to each other, heat resistance of
the end face electrodes 37 and 38 may be raised such that
the end face electrodes 37 and 38 have an arrangement
suitable for this thick film forming process.
The conductive member 32 may have a sectional
15 shape other than a flat rectangle so as to have large
sectional area leading to low electric resistance such that
large electric current can be applied to the coiled
component. In this case, the sectional shape of the
conductive member 32 other than the flat rectangle includes
20 a triangle, a circle, an ellipse, a semicircle, a polygon,
etc. In order to obtain the conductive member 32 having
such a sectional shape as described above, a step is formed
on a peripheral surface of a hollow of the outer support 33
and electrically conductive paste is applied to the step of
25 the outer support 33 so as to be dried. Then, magnetic
paste is further applied to the step of the outer support
33 so as to be dried and thus, the conductive member 32

having the triangular sectional shape can be obtained.
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10 plurality of the turns gradually different, in dianmeter, from each
other fromthe one end towards the other end of the conductive nenber 22
such that at |east the res ectlve turns qQf the conduct rrber 22 are

di sposed in IthE differﬁnt | f 1ley iRe %e?b?‘é?ld’:ef‘*n?ﬂ h(ﬁ’?l;dwlﬂ'a Fas
15

sErfage Z;S:[ Ihee%’gcﬁ g*?égmﬁﬂﬁg%ragg qlsg go ﬁgég 2 2xan%?§ui F Irg%?ehePuBf
;rgdﬁglem Eil ?Ler%ﬂug& xemt er‘?g]fﬁsr)‘n%éac%ﬂ%?ﬁ' ?‘% B}ﬁg enra‘;%&wa&égf%%e
?Easgtractlve '?Ernéé %ﬂ&ﬁ%?goéigé tive %e%w t %ée%e?ﬁéﬁ he dl??léirf%ﬁ?
planes. Inga fUupLherifgncEdle VATRE o gBﬁeﬁQndUCttﬂé ’ﬁf’%‘ﬁa@?c eésblea

turn of the con uctlve meriber 22 1s 25 i sposed in an entical plane

froman initiatomb&nént chas EdL £f Baetl talidh ahdth &HO BBIFddea eEhehs

22 such that the initial end and the -term nal end of each turn of the

conductive menbgxtéerdarsubsrareicizXly o sl Gxtidithdlir ishage of the coiled
component. In order to obtain the coiled component
referred to above, a pyramidal hollow, for example, is

1o formed on the outer support 33 and then, the magnetic
member 31 and the conductive nember 32 are formed on a
peripheral surface of the pyramidal hollow. Subsequently,
by f£illing the pyramidal hollow with the inner support 34,
polygonal turns can be formed in the magnetic member 31.

15 As described above in the several examples of
the coiled component K3, the conductive member 32 is
continuously formed so as to have a plurality of the turns
gradually different, in diameter, from each other from cne
end towards the other end of the conductive member 32 such

20 that at least the respective turns of the conductive member
32 are disposed in thé different planes. Therefore, in
contrast with the conventional laminated structure, the
.coiled component K3 can be produced e;sily and yield of the
coiled component K3 can be raised. Furthermore, since

25 adjacent ones of the turns of the conductive member 32 do
not confront each other facially through the magnetic
member 31, production of stray capacity is minimized and

thus, its self resonant frequency is reduced. Therefore,
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conducti ve nenber 22 or the conductive nenber 22 is forned into a

t hr ee- di nensi onal spiral shape extending fromone.end to the other end of

the conducti vege neiBCE31 eBS ciifdrdiftd RPOYE employed £i1€ePNErmehigod
of form ng the outer insﬁl ating nenber 21 forerrgdogmethatshg hol I ow Zlg havi ng

the peripheraliey) f acardd (etaetuadd dientisoNpdrebaned Sin ry ®rdass Ubahdng
material is poured onto a base having a boss engageahle with the hol | ow
2la. After thmcatdimgipas lhen deoklleo Mdmpdrentout K8 i nksl ariemgriamier
21, the outer insulating nenber 21 is separated fromthe base and thus, the
speci fi c hol lexelentaniheqial eyl andt performancesul ati ng nenber 21. In
anot her nethod, after slurry of insulating naterial has been poured onto a
flat bas® so as to obtai Meanwhillgy 131 theh@hdveketbirdr emtndinmenty, mkhieer
21, the specific hollow 2la is formed on the outer insulating nember 21 by
using a die ¢rided compopngdd Yproff fagiad mounting | type2iam whichethere,
alternatively, the hollow outer insulatin .
end face electrodes 37 and 38 are provided on the opposite
end faces of the coiled component. However, the coiled
component may also have an arrangement in which terminal
10 pins are provided on the outer support 33 or a lead type
arrangement in which capped electrodes having terminals in
place of the end face electrodes are fitted around opposite
ends of the coiled component.
Hereinafter, a production method of the coiled
15 component K3 of the present invention is described. The
production method of the coiled component K3 comprises one
or both of steps of forming the hollow outer support 33
formed, at its central portion, with a conical or pyramidal
hollow and forming the conical or pyramidal inner support
20 34, a step of forming the magnetic member 31 on one of the
peripheral surface of the hollow of the outer support 33
and the peripheral surface of the inner support 34, a step
of forming on the magnetic member 31 the conductive member
32 having a plurality of the turns gradually different, in
25 diameter, from each other from the one end towards the
other end of the conductive member such that at least the

respective turns of the conductive member are disposed in

the different planes and a step of forming the magnetic
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menber 21 havi ng t(ﬁe specific hollow 21a can be |ikew se 20 formed by
wel | - known powder nol ding nmethod. 1In any one of these nethods, the holl ow
outer insulating menber 21 having the specific _hollow 21a can, be forned, as
shown in Fig. memieythbraprshet genguctiner membent % ofBY HehhB| PERAVERiARY
be oblique or stepw se oblique _as descri bed abgve. 25 \ . .
Subsequent |y, m%f}s)’m%ho e Gpiled, comppnent K3, if,ophainedpdn #hich the
fornmed on the spiral, step of the hollow 21a. of he outer ipsulatin
renber 21 RGPt niholr BEORIESA PR RY et 9E thamares
26 WO 97/ 20327 ' PCT/ JP96/ 03462 . .
different, in cﬁ%?%?, 3f3r oﬁfea% eot%?é}eq‘argﬁpgﬁgten%i‘}t oa\ﬂagrrdéﬁfahegg?%é?téﬁ%

f th ti t i f th
conduct | ve? rentiel ot Gt JAtRudHed BT O AGRPERE AR TR | DC
above, the 5 conductive ﬂ? &y 22 adée £bn 2 %{ﬁd shage op}ai nedyPYeq

of a a shape

lifting a .central portion coi | "fanw se or
component K3 comprises a step of forming the outer support

33 as in the above production method, a step of forming the
inner support 34, a step of forming the magnetic member 31
10 on one of the peripheral surface of the hollow of the outer
supbort 33 and the peripheral surface of the inner support
34, a step of forming the conductive member 32 on the
magnetic member 31 as in the above production method, a
step of forming the magnetic member 31 on the conductive
15 member 32 and a step of fitting the inner support 34 into
the outer support 33. As a result, the coiled component X3
including the conductive member 32 as in the above
production method is obtained. In this case, both the
outer support 33 and the inner support 34 surround the
20 magnetic member 31.

Furthermore, in order to o¢btain the coiled
component K3 having the arrangement shown in Fig. 25, the
ui:per and lower layers 39 and 40 are .formed on the upper
and lower faces of the outer and inner supports 33 and 34

25 and then, the lead-out electrodes 35 and 36 and the end
face electrodes 37 and 38 are formed. These members are
not necessarily required to be formed. .However, by forming

the upper and lower layers 39 and 40, strength and surface

41



havi ng a serW@97@932¢oncentric circles. Then, as shown in Fi g.PCTUPI¢#M6Dut er
I nsul ating nmenber 21 forned with the conductive nenber 22 is joined to 10
the | ower nagnetic |ayer 29 having the | ead-out el ectrode 23 such that the

| ead- out el ep?ﬁ%ﬁi SefONReEt edcg,i)l tehggfcagg;de{,ge yluctpve ﬁﬁﬁm

in a small-di theturns ucti ve nenber 22 na?ower

face of the O%eeamimé atwgfmﬁa &Jhe lénd face electroHdd egft@hd 5,
shown in Fig. Inhner insdlating nmenber 27 is filled into the

hol | ow 21a defﬁu@dsmém%&wcﬁfenmw Par PRI urdhoR ot iinp\atygEgnet i ¢
| ayer 29. Then, as shown in Fig. 23, the upper magnetic 20 | ayer 29

havi ng the | ead- out el ect X9 d@eddribed cabeve | othe oppiedfl eompohenite KUty

i nsul ating nenber 21 in the same nmanner as in Fig. 21 such that the

| ead- out Bl ectitaoe @UE e axoin reataadyeneritize beisedt o prefsdnve ondibdence of
menber 22 in a large-dianeter one of the turns of the conductive nmenber 22
25 on the upiee duter osupperiulrorntheainngr nenbper] 34Fanghdthw rugpers

shown in Fig. 24, the end face el ectrodes 25 and 26 are, respectively,
f ormed on opp@nq elower layers 39 and 40. However, in the fundamental

arrangement of the coiled component K3, the conductive
member 32 having a plurality of the turns gradually
10 _difffarent, in diameter, from each other form the one end
towards the other end of the conductive member 32 is formed
in the magnetic member 31 such that at least the respective
turns of the conductive member 32 are disposed in the
different planes. Namely, since the conductive member 32
15 is formed in the magnetic member 31 having the oblique or
steplike thickness, the coiled component K3 can be obtained

at high productivity.
Hereinafter, a production method of the coiled
component K3 is described in more detail with reference to
20 Figs. 26 to 33. Initially, as shown in Fig. 26, the hollow
outer support 33 having a conical or pyramidal hollow 41 is
formed such that a three-dimensional spiral step is formed
on a peripheral surface of the hollow 41 but the conductive
member 32 is formed on the step. The conductive member 32
25 has a plurality of the turns gradually different, in
diameter, from each other from the one end towards the

other end of the conduct_:ive member 32 such that at least
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end faces of ‘Yﬂgﬂ% 3|2'|Jo menber of Fig. 23. By subjecting the 27 CTIWM&
97/ 20327 PCT/ JP96/ 03462 t hus obt ai ned
| am nate to firing, the coiled conponent K2 can be obtai ned. However,

firing my al seahee mespectdden thems f ofm thet heosddctive ememberdes225azrad
26. In this case, the |l am nate which does not have the end face 5

el ectrodes 25 aticmEdd isultjhetidif fierdnt ipikangsl. t hen, the end face

el ectrodes 25 and 26 are formed on the lam nate. In one exanple of
formati.on of the end face Bhechedliew 23 pay 2save sample eenicaidwshape or
| ayers are formed on the | am nate so as to, have shape simlar to that of
the end 10 fyranddak shape oy the condition,fhat \the conductjye mgpber
subj ected to firing once. Subsequent Ly, by using the cqonduciive | ayers
as el ectrotles, %%é"‘?‘%ﬁ?la?ep}‘érébgl:gc?gd% s %aﬁqw%rﬁlg%?ﬁ%?énglﬁr

(o plating. P teeach gh WSenddace fLegl o0l PR ARA e
other end of the conductive member 32 is formed on the
peripheral surface of the hollow 41 such that at least the
respective turns of the conductive member 32 are disposed

10 in the different planes. ©On the other hand, in case the
holiow 41 has steplike surface in place of simple oblique
surface and the conductive member 32 is formed at corners
of the steplike surface, the conductive member as a whole
should have a plurality of the turns gradually different,

15 in diameter, from each other from the one end towards the
other end of the conductive member 32 such that at least
the respective turns of the conductive member 32 are
disposed in the different planes. _

In order to form the outer support 33 formed

20 with the hollow 41 having the peripheral surface of the
above described shape, a method may be employed in which
slurry of insulating material, for example, is poured onto

<;a base having a projection engageablé with the hollow 41.
After the slurry has been dried to an insulating member,

25 the insulating member is separated from the base and thus,

the specific hollow 41 can be formed on the insulating

member. Meanwhile, in another method, after slurry of

insulating material has been poured onto a flat base so as
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firing, ni ck®&O®P2082%ctropl ati ng and sol der or tin of el ectroRCEIRIEI462| n
t he above descri bed exanple, the conductive nenber 22 is fornmed on the
peri pheral surface of the hollow 20 2la of the outer insulating nmenber

21. Ho el d ' ; .
peri pher\Qllevgtrjr?%cgsgﬁggh%c?r%\r%gtr rglﬂr%&lrla |n5§¥r% a@?ir%rﬁ urt b?en%§2§BE§§Elc

conmbi ni ng the ng!g.’rtfbwi Bgukgt 'fagmaansﬁrtﬁé LAEGREt thymember! b9ng§in?h8 dée

conductive ne 22 and the 25 I nner 1nsulating mnenber or e

h
with the rengagin _I@réhﬁgeo‘cfdrheftﬁﬂﬂﬂh@t the ESDEdw 231.2 UPLEeh¥rfBRRST
of the outer insulafing nenber 21, the conductive nenber 22 and the inner

i nsul ati ng menfptePratiivedly50 el AdElow 2uteOshppdI¥2733 having the
PCT/ JP96/ 03462 The outer i1nsulating ménber 21, the inner insulating

menber 27sand gpeciipper woklidwwel eactbedasikifrizwl £8rmaa hey f eelkdkAgwn
wel | - known green sheet nol di ng

powder molding method. In .any one of these methods, the
hollow outer support 33 having the specific hollow 41 can
be formed. In addition, as described above, the peripheral
surface of the hollow 41 may be oblique or steplike as

10  described above. '
Then, as shown in Pig. 27, the magnetic member
31 is formed on the spiral step of the hollow.41 of the
outer support 33. Subsequently, as shown in Fig. 28, the
conductive member 32 is formed on the magnetic member 31.
15 The conductive member 32 has a plurality of the turns
gradually different, in diameter, from each other from the
one end towards the other end of the conductive member 32
such that at least the respec{:ive- turns of the conductive
member 32 are disposed in the different planes. As
20  described above, the conductive member 32 may be of spiral
shape obtained by 1lifting a central portion of a coil
fanwise or a shape having a series of concentric circles.
Thereafter, as shown in Fig. 29, the magnetic member 31 is
formed so as to cover the conductive member 32. By the
25 above described operational steps, the conductive member 32
is iocated in the magnetic member 31 and has a plurality of
the turns gradually different, in diameter, from each other

from the one end towards the other end of the conductive
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met hod, printing nethod, dipping nethod, powder nolding 5 nmet hod or
spin coating nethod. Printing nmethod is generally enployed for

form ng the conductive nmenber 22 d, t | ead-out _el ectrod
Enca)xdggt :’) rep:c gfrerlé:B?eﬁaﬁz_erW% Ftﬁ?ﬁg&tugeﬁﬁfq': Tlg%ef',gsggﬁ{é?o‘ﬁ ?itl%%ﬁf%%gﬂgt
reli,m nari a_pre |
the like is tr§ﬂ§ggp 2 b EFPbéanznﬁ?ﬁogﬁgﬁég%ﬁﬁgnﬁgﬁﬁg%P%Fé?Fgﬁeﬁ%ngﬁgLg
nmet hod. In the producti on[,‘.Lﬁ;e(_;tnhodaé)fs %‘gﬁg ihd Fi% 240 hﬁhgpg%&ndlé r40
€ upp owe

insulating | ayers, i.e., dppe€r an r gnetic [ayers 28 and 29 are

formed so as (g.boy G, ¢HeSPEEIIYEL Y ol0kpuake |56 0 16ARIAG ¥b! fa UBRRLIAND

| oner faces of oW I nsu ' .e., the outer insulating

I'T o ating menper,
menber 21gand ghenseki-d dri Ydtt fith '&fDEhe toBductiel HiddiberNBd dhasgbeen
menber 27 but only one of the upper and | ower nagnetic |ayers 28 and 29 may

al so be fornmedeskrhedOprellifiina®dlg, ikhgolinad- aut aclowkrofdaca3ofr thé buter
formed on the outer insulating nenber 21. At this time, if the outer

i nsul ating nenk@ppdkt Bhe i nner insulating member 27 and the upper magnetic
| ayer 28 or the [ower nagnetic layer 29 is nmade of magnetic material,
el ectrical characteristi csufsequently, as shown in Fig. 31, insulating
material is filled into the hollow 41 defined by the outer
10 support 33 and the lower layer 40 so as to form the inner
supbort 34.
Thereafter, as shown in Fig. 32, in the same
manner as formation of the lower layer 40, the upper layer
39 on which the lead-out electrode 39 leading to a large-
15 diameter end portion of the conductive member 32 has been
formed preliminarily is joined to an upper face of the
outer support 33.
Furthermore, as shown in Fig. 33, the end face
electrodes 37 and 38 are, respectively, formed on opposite
20 end faces of the chip member of Fig. 32. By subjecting the
thus obtained laminate to firing, the coiled component K3
can be obtained. However, firing may also be performed
.without forming the end face electrodes 37 and 38. Namely,
the laminate which does not have the end face electrodes 37
25 and 38 is subjected to firing and then, the end face
electrodes 37 and 38 are formed on the laminate. In one

example of formation of the end face electrodes 37 and 38

at this time, conductive layers are formed on the laminate
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magnetic circuit but DC overlap characteristics of the coiled conponent are
i mproved. 29 WO 97/ 20327

PCT/ JP96/ 03462gd heas£ OitleL UnaQaP oSk abe Ks R BAWed Yy thee a8pvern@ntdmnedace
producti on nmet hod has excel |l ent heat resistance and therefore, can be nade

modul ar easi | yeléetredaspl3y anfir ket and narle wisubjedtader tos firimg once.
substrate of 5 ceram cs such as alumna and ferrite and the substrate and
the coiled conpebsequétiyy by umilgi thegecahductiveelbyerswash edactraidesr,
by sinultaneously connecting a circuit of the substrate and the end face
el ectrode 25 otheclapivatie dishesubjected stoapdckeln@latingnanfiaseldering
el ectrode 25 or 26 10 _ of the coil ed conponent K2 can be connected to the
circuit of theosubinr latdpdg.or FeablVs ngafhaofs theicerd nface edestinodes
the substrate, a thin nodule can _be obtained. In this case, well-known
ordi nary thick37i BRAf 3BniRp 2 three-layer construction of the substrate
conductive layer formed by firing, nickel of electroplating
and solder or tin of electroplating.
The above outer and inner supports 33 and 34 or
10 the upper and lower layers 39 and 40 can be formed by well-
known green sheet molding method, printing method, dipping
method, powder molding method or spin coating method.
Printing method is generally employed for forming the
conductive member 32 and the lead-out electrodes 35 and 36
i5 but may be replaced by patterning method using a laser, a
method in which a conductor formed preliminarily to a
predetermined shape by a die or the like is transferred,
dripping method, potting method or spray coating method.
The coiled component K3 obtained by the above
20 mentioned production method has excellent heat resistance
and therefore, can be made modular easily. For example, a
predetermined wiring layer is formed on a sup’strate of
ceramics such as alumina and ferrite and the substrate and
the coiled component K3 can be made integral or assembled
25 with each other by simultaneously connecting a circuit of
the substrate and the end face electrode 37 or 38 to each

other. 1In this case, since the end face electrode 37 or 38

of the coiled component K3 can be connected to the circuit
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process utilizing a ceram c substrate can be enpl oyed. The 15 end face
el ectrodes 25 and 26 of the coiled conponent K2 are not necessarily

ired b I d bj d I L] f I . cal
Connecti on. | n The B IBPXRTmRT B TH & RS ot BERASEAEpARD
nmb 22 I | cal h : | d
26 Tormed on t HSGEEr 8Y oRAd SEEratd % [hin THRAMIER B I0¢ PBeaTnd:

| ead- out el ect rﬁpestﬁs anghgd f%%ﬁés &In?aI%dgtr?ée]f%méﬁ'%%%hgfffﬁduf&:ﬁfn?

nenber 22 to the en ace el ectro and rovi a | ower nos

portion and &hrodReriPS]iz R td WerShic $i8=LBrat & ABEW Cbe VEnPRIPEE . 22TRE

as to be connected to the termmnal electrodes 25 and 26. In paste for
formng eagh | amed hckhelcoithedesonPrngnd K2 ool ¥eat coideddscoipdtent X3

Carbitol, terpineol and 30 WO 97/ 20327
PCT/ JP96/ 03462 Ate ahot , nbtesdr 5L hr@gubi &y | t6 ché LsobRerd@| Mt Mrhybat ¥6abe
subjected to firing for electrical connection.

In the coiled component K3, two terminals of
the conductive member 32 are electrically connected to the

10 end face electrodes 37 and 38 formed on the opposite end
faces of the chip member. Namely, the lead-out electrodes
35 and 36 for electrically connecting the conductive member
32 to the end face electrodes 37 and 38 are provided at an
uppermost portioq and a lowermost portion of the conductive

15 member 32 so as to be connected to the end face electrodes
37 and 38.

In paste for forming each layer of the coiled
component K3, solvent such as butyl Carbitol, terpineol and
alcohel, binder such as ékhyl cellulose, polyvinyl butyral,

20 polyvinyl alcohol, polyethylen oxide and ethylene-vinyl
acetate, firing auxiliary such as various oxides and glass,

plasticizer such as butyl benzyl phthalate, dibutyl
.phthalate and glycerin or dispersant.may be added to each
powder. Each layer of the coiled component K3 is formed by
25 using a kneaded article in which these substances are mixed
with each other. These layers are laminated on one another
to the above mentioned predetermined structure and are

subjected to firing, so that the coiled component K3 is
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pol yvi nyl aMQ¥&A®B2ol yet hyl en oxi de and et hyl ene-vinyl acetBr & PP OM%g
auxiliary such as various oxides and gl ass, plasticizer such as butyl
benzyl phthal ate, dibutyl 5 pht hal ate and gl ycerin or dispersant may be
added t o each gihadiared FachIhayeasef & heyr=@r ecgheetpobsntprdiiuced pr nigtd hiys
using a kneaded article in which these substances are m xed with each
other. These |dgssimakire tamepdiane dherbavmmentionedhsodvend iynagtiems
predeterm ned structure and are 10 subjected to firing, so that the

coi | ed conpond&iftlvents oBa¥iRgd. excelhlenke £VIPEEATiGReetPTAPYFEHucedOT it
I's desirable to repl ace, t he_above nenti oned sol vent various sol vents

havi ng excel |S%AMPi&pBREYL oRcefakSer tRethy optRydnHetong, yFolueng @and

nmet hyl et hyl ketone,. toluene and 15 al cohol. Firing tenperature ranges
from abo® 80439300 [err] C and changes especially in accordance with

member 2271 s made of oi 1 VEF LR T (SSTECHAIORS L anEEe LR anRrl Bl S0
L7 a0 OXLIP e oAE OISR bAPBATE LD ORGHIALRETER BRetiCe

[err]C. In of the conductive member 32. For example, in case the

conductive member 32 is made of silver, firing temperature

10 should be set at 900 °C approximately. Meanwhile, in case

.the 'conductive member 32 is made of alloy of silver and

palladium, firing temperature should be set at 950 °C. 1In

order to set firing temperature higher, the conductive

member 32 should be made of nickel or palladium.
15 Hereinbelow, concrete examples of the coiled
component K3 are described. -
[Concrete example 1)

8 g of butyral resin, 4 g of butyl benzyl

phthalate, 24 g of methyl ethyl ketone and 24 g of butyl

20 acetate are mixed with 100 g of composite glass powder

obtained by mixing alumina powder and crystallizing glass

powder with each other and are kneaded by using a pot mill

so as to obtain insulating slurry.

Then, 2 g of ethyl cellulose and 20 g of a-

25 terpineol are mixed with 100 g of NiZnCu series ferrite

powder and are kneaded by using three rolls so as to obtain

ferrite paste.
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order to set tiring tenperature higher, the conductive nmenber 22 shoul d be

made of nickel or palladium 25 Herei nafter, several
concrete exanples of the coil ed, conpopent, .

rothyl othyl KEFSAR SRE<S) RGO A, wa%gﬁeﬁg“éfe e ?%Q?oé@s SFythd’
obiain 5 feriFiEE tgﬁaﬁeé"%ﬁtﬁygu%%tﬁ?ﬁ” 5 aB%"P;l?' Qg%e??%‘é%%% ke
Veanuni Lo, t heohPakn ihodprhed (P g pEEYgidn.®, THHEHEECERELD AiaR fting
%eensﬁgg% . Onléaﬁg‘r?gxt%%%‘é ‘Hai-és){hgaéfni‘rﬁli*é‘d .o Obné AihBRheRY t Wodt eldmifagingn
pl aten press is enployed by setting

tenperature of ¢§eoStig@MIRkan®d gHec) GH&Etd (oRNEne another, a steam platen
press is employed by setting temperature of a steam platen

at 100 °C and pressure at 500 kg/cm2. By using a die and a

puncher, the predetermined hollow 41 is formed on the

10 laminated insulating green sheets as shown in Fig. 26 such

that not only the conductive member 32 having a plurality

of the turns gradually different, in diameter, from each

other from the one end towards the other end of the

conductive member 32 is formed on the peripheral surface of

15 the hollow 41 but at least the respective turns of the
conductive member 32 are disposed in the different planes.

As a result, the hollow outer support 33 having the conical

hollow 41 formed at its central portion is formed.

Subsequently, as shown in Fig. 27, the magnetic

20 member 31 ._*Ls formed on the peripheral surface of the hollow

41 of the outer support 33 by using the ferrite paste and a

printing machine. Then, as shown in Fig. 28, the

condﬁctive member 32 is formed on the maénetic member 31.

Thereafter, as shown in Fig. 29, the magnetic member 31 is

25 formed on the conductive member 32. Meanwhile,
commercially available silver paste is printed for forming

the éonductive member 32. The conductive member 32 has a

plurality of the turns gradually different, in diameter,
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pressure at WOPTREI%En{err]. By using a die and a puncher, thdPGH B8P3 ned
hol | ow 21a is formed on the lam nated ferrite green sheets as shown in Fig.
19 such that not only the 15 conductive menber 22 having a plurality:.of

turns graduall lf T t ek Lh A t f meq@ f n
towards t he ot %ggherﬁo ?%ﬂé%o%gglgt i'e'&g r?g‘(r}?ber f}%{ﬁsr rr{élgg]o_ﬁeﬁﬁg @nd of
peri pher al ;urﬁ:ﬁ@e Sbndhetr 1ok ! %n@a& bgheRt dlﬁ%SFaEthra%%OeﬁﬁéV%:ééﬂ'é&iQ;e
t he conductive nenmber 22 are 20 di sposed in different planes. As a

result, the hokuewsi N6t atheg dRiRItivEARkibethesDUlale | A3HpAEEAY 1R MGe
21 having the conical hollow 21a fornmed at its central portion is obtained.

Subsequent |y, adffesent rpfages 20, Mepnwhing,2Sn pruwingi 6f | ¥havaidgHtdc
silver paste and a printing machine, the conductive nenber 22 having a
pluralitysof tmembegr@iliaahg thef eonductivedimmtieyr 34 otheashterhesuppodd
.one end towards the other end of the conductive nenber 22 is 32
33 is subjected to suction from its face opposite to the
printing face in the same manner as well-known through-hole
printing such that the ferrite paste and the silver paste
remain on the steplike peripheral surface of the hollow 41.
10 ) ) Thereafter, as shown in Fig. 30, the lead-out
electrode 36 is formed on the previously produced
insulating green sheet having a thickness of .0.2 mm by
using the same silver paste and printing machine as
described above so as to produce the lower layer 40.
15 Furthermore, the lower layer 40 is bonded to the outer
support 33 formed with the conductive member 32.

Furthermore, as shown in Fig. 31, the
insulating slurry referred to above is poured into the
hollow 41 so as to be substantially flush with the outer

20 support 33. Namely, by this filling of the insulating
slurry, the inner support 34 is formed. .

_Then, as shown in Fig. 32, by using the same
silver paste and printing machine as described above, the
lead-out electrode 35 is formed on the previously produced

25 insulating green sheet of 0.2 mm in thickness so as to
obtéin the upper layer 39, In addition, the upper layer 39

is bonded to the outer and inner supports 33 and 34 in
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on the peripheral surface of the hollow 21a of the outer insulating nenber
21 such that at |east the respective turns of the conductive nenber 22 are
di sposed in di m&%mmetw neBbaRi P4, and, the | AeRdgctive meabsr 32
conductive nenber t he, outer insulating nmenber 21 is subjected to
suction fron1|t§IFhégnaﬁﬁbsite to the printing face in the sane manner as

wel | - known t hr ough- hol e pril?ti ng such_t hat, t he SI|V§ i ns élt
corners of the step 21b on ‘%eﬁ’f’ph?ﬁal SROWE 5 32 9he dII € 18nd | Face

;I-Egnpr e\?;sou:rgmgrlo#gggi‘%er F"lgtleaﬁéggsna Ishgcét O‘f%’rg\hgcmd%%ﬁ‘ikness 3:1%2'1
| cadout olbotr QPR LI HafPETpHA Bre i tted X L PHAG ke 2y

Furthernore, thed gy’ fiRPMs.! ayer 29 is bonded to the outer insulating
nmenber 21 forned with the conductive nenber 22. Subsequently, as shown in

Fig. 22, the above nentlonqcbfa@@e&sslgﬁéy ifs f pebedngNt ctd k0! kavpale,
of 20 the outer insulating nenber SO as to obtain the

etc. were found in the coiled component of the concrete

example 1 producgd by the above mentioned production

10 method. Through measurements of its various electrical
characteristics by using an impedance analyzer, etc., it
was found that the coiled component of the concrete example
1 has excellent electrical characteristics. Therefore, in
the coiled component of the concrete example 1 having the

15 number of lamination less than those of known lamination
type coiled components, more  excellent electrical
characteristics than those of the known lamination type
coiled components can be obtained.

[Concrete example 2)

20 By using the same insulating slurry as the
concrete example 1, an insulating green sheet having a
thickness of 0.6 mm after its drying is formed with a
cbater on a sheetlike polyimide member ixaving the shape for
forming the predetermined hollow 41 in which the conductive

25 member .32 having a plurality of turns gradually different,
in diameter, from each other from one end towards the other
end of the conductive member 32 are formed such that at

least the respective turns of the conductive member 32 are
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substanti al | yYWPI%3R20322rrite green sheets. Namely, by this fill PRFEP/AIE2
ferrite slurry, the inner insulating nmenber 27 is forned. Thereafter, as
shown.in Fig. 23, the | ead-out 25 el ectrode 24 is |ikew se fornmed on the

previously prodyge o%%rdri if Q%J?.?fr}belz&gﬁt tpcifangsz. MAd Ghi E‘KF?&%‘ 2§hlén%|%%er

the | ead-out electfode 24 1s he upper nagnetic [ayel

upper magnetic %ﬁ,:;:;t Re optalineasul ating 33 WO 97/ 20327
PCT/ JP96/ 03462 neiber 21 forned with the conductive nmenber 22, the inner

insul ati ng menber 27 and t ghdrpWerinaored i Csamy € mafinare han ML ShdRste
anot her as shown in Fig. 23 by using a | am nating press. In addition, as

shown in Fig. 2éxampdes1, athd naghetie ecmbede3l And aMe cHhdwdEivd Qidmsbr
by wusing comrercially available silver paste and the lam nate is subjected
to firing & 9062[ axed cEédxmed wonhthes pehidphefradt siufdcasopethiendhol MGwWACKS.,
Ve page, Furthermore, in the same manner as the concrete example 1,
the upper and lower layers 39 and 40, the inner support 34,
the lead-out electrodes 35 and 36 and the end face
electrodes 37 and 38 are formed and the laminate is
w0 subj‘ected to firing at 900 °C for two hours,
No defects such as peeling, cracks and warpage
were found in the coiled component of the concrete example
2 produced by the above mentioned method. Throuéh
measurements of its various electrical characteristics by
15 using an impedance analyzer, etc., it was found that the
coiled component of the concrete example 2 has excellent
electrical characteristics. Furthermore, in the production

method of the concrete example 2, the outer support 33 can

be formed by a single operational step smaller, in number,

20 than that of the concrete example 1, thereby resulting in
reduction of the nunber of operational steps
advantageously.

[Concrete example 3]
The hollow outer support 33 produced in the
25 concrete example 2 is subjected to firing at 850 °C for 10
miﬁ. Subsequently, in the same manner as the concrete
example 1, the magnetic member 31, the conductive member 32

and the inner support 34 are formed in the hollow 41
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etc. were found in the coiled conponent of the concrete 10 exanple 1
produced by the above nentioned production nmethod. Through

measurenents of its various electrical characteristics by using an

i npedance anal yzersukitacted ; tag £ixdnsy t hEUrtheregreed idbriemcFAMSS Manrner as

concrete exanple 1 _has excel] ent eleitrical characteriséi s. Therefore, in
n§°F

15 the coiled cdORPRCERtEnEXEIRiPele SRFPIRPET 13D RE AMRHES 012 and
rore excel Lont | 4 cERB, cEradrafe eIRRRRH8Y |38 angc 36 G KRB AT “tace
o the sanp: o SCEROTRE "G ° A 35 DR 198med | ahaO FhE! TISHAARLE | 1s
of butyl benzgl p éé apgo%%%%é%\c%{aé&a;@ ﬂg%&wﬁ&ggo g of N ZnCu

series ferrite powder” an y using Knéa by using a pot mll

25 so as to obtain ferrite §hUgb¥ectBY difi'%hd hﬁgﬁggﬁgay&gcﬁ;@etﬁm@we

manner as the copcrete gaxarrpl e 1, a err!te green s avl ng a.
of 0.6 mmafter itygeyld Y¥o\indSiA LHECRSiWelih RnfRAle®t ¥t ardendite example

pol yi m de nenber 34

3 produced by the above mentioned production method.
Through measurements of its various electrical
10 characteristics by using an impedance analyzer, etc., it
waé found that the coiled component of the concrete example

3 has excellent electrical characteristics.
Pig. 34 shows a coiled component K3a which is a
modification of the coiled component X3. In the coiled
15 component K3a, the conductive member 32 having a plurality
of the turns gradually different, in diameter, from each
other from the one end towards the other end of the
conductive member 32 is provided in a non-magnetic mnenmber
42 such that at 1least the respective turns of the
20 conductive member 32 are disposed in the different planes.
The non-magnetic member 42 is supported by the outer
support 33 disposed outside the non-magnetic member 42 and
the inner support 34 disposed inside the non-magnetic
member 42. Opposite ends of the conductive member 32 are
25 connected to the lead-out electrodes 35 and 36,
respectively. The 1lead-out electrodes 35 and 36 are,

respectively, connected to the end face electrodes 37 and

38 which are provided on the end faces of the upper and
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shape for formng the predeterm ned holl ow 21a in which the conductive
menber 22 having a plurality of turns gradually different, in dianeter,

from each ot her d.LO e q&% o i me 5
are formed suchl%"z%%] §?§Fg§st3§t ﬁ%‘ rég’:)%cdlve u(f?%%&%fgﬁﬁggg%n §c'ti\rlgegeér¥le§%fer
22 are di sposedgy hh L qﬂﬁﬁe r I t | '

menber 21 is og%lg?nlgdaé %ﬁ‘g’g%%ﬁ%nt Y, ﬁ4?heﬁ§%n%utn%ﬁnﬁaeéwai§{q¢?e%cu céi;%e 33

exanpl e 1, the geadegt ana EREDAppEZ hhdl QbWee 28ysPs 39! RRAPAD BiERlde of
surface of the hollow 21a of the outer insulating nenber 21. Furthernore,

as shown in Figs. sifigle Réterleluppeheabdtbonanddmnld Suphosts 3B ah 2%
the inner insulating nenber 27 and the end face el ectrodes 25 and 26 are

fornmed in she san® thenarpper tdwd choweet dayers IXaanlie4d andy tBbe mad@enadse
I's subjected to firing at 900 [err]C for two hours. No defects such as
peel i ng, cracksaagmebie pmgberial or non-magnetic material.

The coiled component K3a is structurally
different from the coiled component X3 only in that the
magnetic material 31 provided between the outer and inner

10 | supports 33 and 34 in the coiled component K3 is replaced
by the non-magnetic material 42 in the coiled component
K3a. Since other constructions of the coiled component K3a
are the same as those of the coiled component K3,
description of a production method of the coiled component
15 K3a is abbreviated for the sake of brevity.
By this structural difference between the
coiled components K3a and K3, in case the non-magnetic
- member 42 is provided between the outer and inner supports
33 and 34 and the outer and inner supports 33 and 34 are
20 made of magnetic material in th_e coiled component K3a, flow
of magnetic flux can be controlled. On the other hand, in
case the magnetic member 31 is provided between the outer
and inner supports 33 and 34 as in the coiled component K3,
the outer and inner supports 33 and 34 merely function as
25 structural elements for supporting the conductive member
32,. so that material in which priority is given to
mechanical properties can be selected for the outer and

inner supports 33 and 34.
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were found in the coil ed conponent of the concrete exanple 2 produced by

t he above nentioned production nethod. 20 Thr ough measur enent s of

its vari ous el ectrical characteristics by using an inpedance anal yzer,
etc., it was found that théscoleseribedorbavest the dreductieramethodhesf
excel lent electrical characteristics. Therefore, in the coiled conponent of
the concrete exBhfl 604 lgd,iGRpRanenis K3a nishHinllar tonthat pf thes caided

th f [ t |ampati t .coi | ed :

excel | ent el ect FPRAPPERE dter | SRP¥eYERan 41088 BFIRRE Sy r VUTA A YAT RS tHh

t i | ed t No) bt ai .35 97/ 20327,

POt 3P96/ 03462 PERPRET MOPEOPIIAG: THdToRBREREenRERRCS a2 doncFermed by
le 2, .th | [ 21 f . Si

oper at onaP ot chbenant et s HealR Caa ol TRE, WS chedid Minher. 2,

Lhereby resul tiggofpyEedycti gRaploPeribBecBUMhRngReT 85hoNakrS! ®PRos1ea

advant ageousl y.
components K3 and K3a can be properly changed to desirable

ones.

Although the present invention has been fully

10 described in connection with the preferred embodiments

théreof with reference to the accompanying drawings, it is

to be noted that various changes and modifications are

appérent to those skilled in the art. Such changes and

modifications are to be understood as included within the

15 scope of the present invention as defined by the appended
claims unless they depart therefrom.

Industrial Applicability

) As is clear from the foregoing description, the

production method of the coiled component of the present

20 invention is not of lamination type and fherefore, provides

high productivity. Meanwhile, since the conductive member

is provided on the oblique peripheral surface or the

sfepwise oblique peripheral surface of, for example, the

conical or pyramidal hollow formed at the central portion

25 of the outer insulating member, height of the obtained

coiled component can be lessened. Furthermore, since stray

capacity between neighboring ones of the turns of the

conductive member is not produced substantially, the coiled
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Fig. 25 shoW0A&72@2T ed conponent K3 according to a third enmb8ETHBMY03#42 t he
present invention. In the coiled conponent K3, a conductive nenber 32
having a plurality of turns gradually different, in dianeter, fron110

?gcgrgwgredflr%gnetl C rren’g'sEig@n @ﬁé tElcﬂ"‘at (Igeas% espectl Ve t

of the conduCtdau@IFBHRErirm grdst Hndesesial hpl fehf1ypnes. The rragnetlc
menber 31 is supported by an out er support 33 di sposed out si de the

magneti ¢ menber 31 and an inner support 34 disposed inside the magnetic
menber 31. Qpposite ends of the conductive nmenber 32 are connected to

| ead-out electrodes 35 and 36, respectively. The | ead- out

el ectrodes 35 and 36 are, respectively, connected to end 20 face

el ectrodes 37 and 38 which are provided on end faces of upper and | ower

| ayers 39 and 40 and the outer support 33. Each of the magnetic nenber 31,
the outer and inner supports 33 and 34 and the upper and | ower |ayers 39
and 40 is nade of a single material. The outer and inner supports 25 33
and 34 and the upper and |ower layers 39 and 40 may be nmade of non-nagnetic
material or magnetic material . Any
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el ectrical |ﬁ¥9P§PFﬁ6 mat er i al |nclu1hiﬁ organic insulating nmaterial such

as gl ass epoxy, poniniH mﬂuu P gani ¢ 36 I nsul ating materi al
such as gl ass, glass ce i

cs may be enpl oyed as the
non-nagnetic material. Well-known N Zn se”k83M8r N ZnCu series ferrite
material having |large perneability may be enploxed as the, magnetic 5
material . The cbnductive ndnBeilsd gABPPREDtcHRlbFOBPELSIRAes 35 and 36
may be nmade of any electrically good,conductor. @ __However, since
resistivity is vital in tha8ncdPFB4AELRFORENPEENESY he coil ed conponent has -

of 'si 1 ver and pall adi um oaf HEBNEYS oPERBAB| idd WhRERortE f Eovided tn

ol oct 1 0e5537 2 S8 MR I5ele ™S PEDA! Sl S AR T LBl

15 desirably. 19,523 hi8rEPntaCincliahkedss $£oR"Lath Yther from one
end towards the other end of the conductive member (5) such
that at least the turns of the conductive member (5) are
disposed in different planes, respectively; and

10 a magnetic layer (8, 9) which is provided on at
least one of upper and lower faces of the insulating member
(3).

2. A coiled component (X1) as claimed in Claim 1,
wherein upper and lower magnetic layers (9, 8) are,

15 respectively, provided on the upper and lower faces of the
insulating member (3).

3. A coiled component (K1) as claimed in Claim 1,
wherein the magnetic layer (8, 9) is made of electrical
insulating material.

20 4. A coiled component (K1) as claimed in Claim 1,
wherein the magnetic layer (8, 9) is made of electrically
conductive material.

5. . A coiled component (K1) as claimed.in Claim 1,
wherein the conductive member (5) has a three-dimensional

25 spiral shape extending from the one end towards the other
end of the conductive member (5).

6. A coiled component (K1f) as claimed in Claim 1,

wherein each of the turns of the conductive member (5) is
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of surface neworszizeaz7t ype, nountji he end face acauipeeosasz 37
and 35 o werting of 3ol der and NIRRT o on°creend Tace

el ectrodes 38 and 38 at the tine*of ndbuntind of their nounting on a
printed-wring,20 bgatd _should, .be. taken Int consi der.ati on.

Mor e specifica?f??o?ﬁg §3n§ncbﬁﬁﬁ5f?9% RE?B?i5F8ma§hfh8PeanFh%°V?§ﬁ§bGPe
el ectrodes 35 6l I 0, t eay | C cesih st ant
to solder is e%ﬁ%geﬁhﬁo%ﬁf%éﬁﬁgﬁé@%@gn sgofaredrr%rég#ﬁg'ﬁggi ﬁé’%

Exeel LNt 22 ol b 4rAealals oril | S ohin °HP RHE! difind '5r OhE! BBRLRIGe

However, this arrangenent 1s nmerely one exanple an S, 1S ho

thi's & 3 . hus.” i S
ol actrcal contoael, ()" RrEI s RkpRer iR SonBld Lo T BEntAG " Lppdk

PCT/ JP96/ 8346285 a1dher 6ReS| offt¥hECthfRbasLdrhy 8bRELELSIL! HenPRIUGE)VE
resinous material. Meanwhile, in case after a predeterm ned W ring
7. A coiled component (K1} as claimed in Claim 1,
wherein each of the turns of the conductive member (5) has
a circular shape.
8. A coiled component (K1) as claimed in Claim 1,

10 | wherein each of the turns of the conductive member (5) has
a polygonal shape.

9. A coiled component (Xl) as claimed in Claim 1,
wherein the conductive member (5) is formed such that a gap
between neighboring ones of the turns of the conductive

15 member (5) is not visible when the conductive member (5) is
observed from its large-diameter portion.

10. A coiled component (Kic) as claimed in Claim 1,
wherein the conductive member (5) has an angular sectional
shape.

20 11. A coiled component (Kl1d) as claimed in Claim 1,
wherein the conductive member (5) has a circular sectional
shape.

12, A coiled component (Kle) as claimed in Claim 1,
wherein the conductive member (5) has a semicircular

25 sectional shape.

13. A coiled component (K1) as claimed in Claim 1,
wherein the insulating member (3) is made of non-magnetic

material.
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pattern has been formed on a substr atieTHif, SHEEANHAS BEERR as 5 al um na
or ferrite and the coiled conponent Has be8aPLAGED ted iinto a w ndow forned

on the ceram c substrate, the wiring patrermang-rie-end face, el ectrodes 37
and 38 are broukht into cofit WWC{]W&%B‘PP%‘mer&éhdaéré: &bt Fdad itng

by utilizing a thick,filmform rQces s tq,10, lectrically.

connected to ea%elé?ﬁ%r, %atlnrsg‘gla&%}ie%(#‘%[%e é%& fhte 1*eg%egt ) e?aﬁ‘%ﬁﬁ

38 nmay be rais hat the end face el ectrodes 37 and 38 have an
afdflall

arrangement suita of this thick filmformng process. The conductive

menber 32 may hpye a sectignaloihag ¢ Rt Nek1) has ifds3ed ©£h2BIRINSY,
eadl n toloweil C

as to have | arge Sectional "area ctric resistance su

that |argegel ecfibfest' ' eRk C3RAsUAaHIRY Cndibdde £9) | e4nEPHROBC AN  oultler

this case, the sectional shape of the conductive nenber 32 other than the
flat rectangl e jh6h1&E$Nng0 memBek' i Smgl edispeised eoutigkl i ghe, onductive
semcircle, a polygon, etc. In order to obtain the conductive nenber 32
havi ng such a sgehbépal (Fhapadasanesinnded insadetingsteemberf of2ed ddsposed
peri pheral surface of a hollow of the outer support 33 and electrically
conduct i ve pastinsidepphiecccdndudici ee emenber (5) and the outer and inner

insulating members (1, 2) are made of magnetically
10 different materials, respectively.
16. A coiled component (K1) as claimed in Claim 15,
wherein the magnetically different materials are non-
magnetic material and magnetic material.
17. - A coiled component (K1) as claimed in Claim 1,
15 further comprising:
a pair of end face electrodes (10, 11) which
are provided on opposite end faces of the insulating member
(3) and the magnetic layer (8, 9) so as to be electrically
connected to opposite ends of the conductive member (5),
20 respectively.
18. A method of producing a coiled component (K2},
comprising the steps of: |
| forming a hollow ~outer insulating member (21)
having a conical or pyramidal hollow (2la) formed at its
25 central portion;
forming on a peripheral surface of the hollow
(21a) a conductive member (22) having a ﬁlurality of turns

gradually different, in diameter, from each other from one

T T
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25 the ol¥@"&%Bhort 33 so as to tmgfplngEIT HAy@EN gnet PETHREVP46%
further applied to the step of the ofiter as to be dried and
t hus, the conductive nenber 32 havi ng~t-fre—ttd '—mmll ar ctional shape can be

obtai ned. 38 en¥0 &2MP<7the other end o_f the conductive member (22)
PCT/ JP96/ 03462 Meanwhil e, in the above nentioned exanple, the conductive

nenber 32 as aswkhl ¢nAAS st Cidadt athe hapend WE NEye AL SRARSY Bré iaeinheﬁnsiz
shape. Nanely, conventionally, prismatic shape is preferably enployed for
a surface 5 apendisposede inodifderentpphants, redpechiverptic coiled
conmponent has pol ygonal turns such that the pol ygonal turns” extend
substantially to external firadsmgofat reoldd | ednenrrpmmnlatmgl memdyeder (27p
obtain the coiled conponent referred to above, a pyram dal hollow, for
exanpl e, Bs 10havipgnecamn ehteput @ersiphenal 3urkacecnyhoske retape i cis
menber 31 and the conductive nenber 32 are forned on a peripheral surface
of the pyram dgpbﬁ&pmallgungqaéﬁg;lywn.th that of the hollow (2la); and

forming a magnetic layer (28, 29) on at least
one of upper and lower faces of the outer and inner
insulating members (21, 27).
10 15. . A method of producing a coiled component (K2)
comprising the steps of:
forming a solid inner insulating member (27)
having a conical or pyramidal outer pefipheral surface;
forming on the outer peripheral surface of the
15 inner insulating member (27} a conductive member (22}
having a plurality of turns gradually different, in
diameter, from each other from one end towards the other
end of the conductive member (22) such_that at least the
turns of the conductive member (22) are disposed in
20 different planes, respectively;
forming a hollow outer insulating member {21)
provided with a hollow (2la) having a peripheral surface
whose shape is substantially identical with that of the
outer peripheral surface of the inner insulating member
25 (27); and
forming a magnetic layer (28, 29} on at least
one of upper and lower faces of the outer and inner

insulating members (21, 27).
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by filling tRe pyeam dal hol | ow with Fﬁb’ %ﬁégﬁl\'t 34, pol ygonal turns
can be formed in the magnetic nmenber As descri bed
above in the several exanples of the COI | ed conmponent K3, the conductive
menber 32 i s c@® nuousl y A onfEhod oofs RXPNRANG B GPALPHy CHMAGRenty (K2) ,
gradually different, in dianeter, fromeach other fromone end towards the
other end of t IROMRIIRIAT MheFHERS ®fSuch 20 that at least the

plancs | TherGiore, 11 CORTASS WA TR oRUERE o °€faa b gt clEFL,
E:gre}pgglalntEngoc ent % ai se%ﬂlggl]—' r@ﬂgﬁ%ﬁf&g%ﬁ&% a%f ace%f“(“é § etdo?ts
through THE n;'g}%eff%ﬁ R o oduct on of str s sttty

and thus, its self resonan}_oﬂﬁwegﬁydspéggﬂﬁggaﬁcga?rg&%gﬁgg%e N6} 10w

97/ 20327

(21a) a first conductive member (22) having a plurality of
turns gradually different, in diameter, from each other
from one end towards the other end of the first conductive
10 member (22} such that at least the turns of the first
conductive member (22) are disposed in different planes,
respectively;
forming a solid inner insulating member (27}
having an outer peripheral surface whose shape |is
15 substantially identical with that of the hollow {21a);
forming on the outer peripheral surface of the
inner insulating member (27) a second conductive member
(22) having a plurality of turns gradually different, in
diameter, from each other from one end towards the other
20 end of the second conductive member (22) such that at least
the turns of the second conductive member (22) are disposed
in different planes, respectively; and
| forming a magnetic layer (28, 29.) on at least
one of upper and lower faces of the outer and inner
25 insulating members (21, 27).
21. A method as claimed in one of Claims 18 to 20,
wherein in order to form the hollow outer insulating member

(21) having the hollow (21la), slurry of insulating material
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it the coi |l WOSBRYMAent K3 is e eger or the | i lET/pas/se
attenuation is perforned in a bmﬁmﬁ“lﬂuﬂmmngl y, the coiled
conponent K3 is remarkably exctll%entt it qtalTty and performance. 5
Meanwhil e, in eﬁﬁa 8 bRked e?&g@' rfrd}}-, Sedd o kR eOhoiagial
nounting type %‘% |gﬁ t he encail ace e ecjfnréocki%s 37 gﬁodeSBgﬁgﬂgr lc‘):\i}!edfgglg'%ha
the opposite epshifcBachl thia® GMd YbXAPRAEN surfdEWEYE théNRoilbhed21a)
conponent may al so have an arrangenent ‘in which termnal 10 pins are

provi ded on thesogbigibPBe’ EtégwiEkedob2agdukype arrangenent in which capped
el ectrodes having termnals in place of the end face el ectrodes are fitted

around opposi tgzends of t e nediblod] xpnpbaiméad bHer ehaalbferclains oggcebono,
nmet hod of the coiled 15 conponent K3 of the present invention is

descri beds  Tueepebduihi omdert hodfofmt kbechpladwconpereihsilatdiigy neabegne
or both of steps of formng the hollow outer support 33 fornmed, at its
central porti o2l havingobheahodlopy(2iaRdal phwdeowoiininsulating matesrdatal
or pyramdal inner support 20 34, a step of form ng the magnetic nenber
31 on one of the fddlgderinteunr dde daving hal poeiertinn dawrfeuppogt the

hollow {21a) such that the peripheral surface of the hollow
(21a) is obligue or stepwise oblique.
10 23. A method as claimed in one of Claims 18 to 20,
wherein in order to form the solid inner insulating member
(27), slurry of insulating material is poured onto a base
having a wall surface for forming the outer peripheral
surface of the inner insulating member (27) such that the
15 outer peripheral surface of the inner insulating member
(27) is obligue or stepwise obliqgue.
24. A method as claimed in one of Claims 18 to 20,
wherein powder of insulating material is filled into a die
having an inner surface for forming the outer peripheral
20 surface of the inner insulating member (27) such that the
outer peripheral surface of the inner insulating member
(27) is obligue or stepwise obligue.
25, " A method as claimed in one of Claims 18 to 20,
wherein the step of forming the hollow outer insulating
25 member (21) having the hollow (2l1la) includes a step of
forming a solid outer iﬁsulating member (21} and a step of
forming the hollow (21a) at a central portion of the solid

outer insulai:ing member (21).
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and the peri phera? surface of the |dnew“sr§éEET HA%EEE%{ step of form ng on
the magnetic nenber 31 the conductl awving a plurality of the

turns gradually different, di aneter, ome h, ot her fromthe one
end towards the%t her end ‘6f W%&‘%nﬁﬁct?%ﬁb W hZO rat YPERELN: K

LFZ;SS 'a/XS A SRR e e et <2ég>d'@%‘*%#28§5%=§1‘“ wEiSE of
PCT/ JP96/ 03462 3

met hod, the coi e%b%%%gﬁne%{% iﬁgﬁg_t%rgﬁiégd’% ﬁz%ﬁ magne quﬁg%ﬁgﬁl
i's provided on ¢ J&g&ﬁﬁg%@ﬁ»&he(gﬁeaéw&cﬁ oeotﬂslagﬂﬁe ngsm%g a4

and t he conducti ve nber 32 i's provided n the nagnetl

Another — pg oduGdi®mavBidosh Hlidie serfdes OB PRPwict CBIIQEE Siir @
of form ng the outer support 33 as in the above production nethod, a step

of fornming the gdyeformii@rthéhoBlsw epzxd) form ng the nagnetic rrenber 31

27. A coiled component (X3) comprising:
a support member (33, 34);
a magnetic member (31) which is provided on a
10 surface of the support member (33, 34); and
a conductive member (32) which is provided in
the magnetic member (31) and has a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
15 such that the turns of the conductive member (32) are
disposed in different planes, respectively.
28. A method of producing a coiled component (K3),
comprising the steps of:
forming a hollow support member (33) having a
20 conical or pyramidal hollow (41) formed at its central
portion;
| forming a magnetic member (31) on a peripheral
surface of the hollow (41) of the suppoft menber (33);
forming on the magnetic member (31) a
25 conductive member (32) having a plurality of turns
gradually different, in diameter, from each other from one

end towards the other end of the conductive member (32)

s Sheet Has B
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10  on one wo9rke2peri pheral surfackliit $FHETTIHA$?QEQ t he oRCEAPRMINGt 33
and the peripheral surface of the inner SREPPAGEP4, 4 (step of formng the
conductive nenber 32 on the magneti c member—3i-as-in.fthe above production

et hod. 3 St Ryl [ RENOeRDC IRGRC b TERDCcoHaRILERE GRANE! | Y9215 are

menber 32 and a ste frtting the inner support 34 into the outer support

33. As a resuld;sidifed Oin e CrURAe Pldtbd Natdsfidte ot | ve menber 32
as in the above production nethod i S obtained. In thi's case, both the

outer support 33 and the fF&ReingURPFirtiers Uhaghetithaedber NRINPL ich MERdEr
31. Farthernore, in order to obtain the coiled conmponent K3 having the
arrangenent shsyaudt ive) medbert EB2)pper and | ower |ayers 39 and 40 are
formed on the upper and | ower faces of the outer and inner supports 33 and
34 25 apd them, the | ean-methedeofr quisxlishimyda 360dkddt loonmpuhdrace(K3),
el ectrodes 37 and 38 are forned. These nenbers are not necessarily
required to becdmpmissingioviey estegs dfor mi ng the upper and | ower |ayers 39

and 40, strength and surface 41 .
forming a solid support member (34) having a

conical or pyramidal outer peripheral surface;
forming a magnetic member (31) on the outer
10 .peripheral surface of the support member (34);
forming on the magnetic member (31) a
conductive member (32) ha\_ring a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive mnember (32)
15 such that the turns of the conductive member (32) are
disposed in different planes, respectively; and
forming a further magnetic member (31) on the
conductive member (32). -
30. A method of producing a coiled component (K3},
20 comprising the steps of:
forming a hollow support member (33) having a
conical or pyramidal hollow (41) formed at its central
portion;
forming a solid support member (34) having a
25 conical or pyramidal outer peripheral surface;
forming a magnetic member (31) on one of a

peripheral surface of the hollow (41) of the hollow support

This Sheet Has Been Rer
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of the coiled conponent can bed inpRERIAGEDVEanwhile, by forn;g t he
end face el ectrod s 37 d 38 oILTEd Iy e qf f 26£y
nmount i ng type. MER &é'scﬁ’geda’éﬁo%g %efolqeé{l%g{&%one@lf]?%cg ot averid
di fferent arrangenents based. o resence or absence of the outer support 33
or the inner sﬁgﬁ Pfé":x ee‘f'fs? h@“ﬁﬁper and | ower | ayers 39 and 40. However,

in the fundanent al arrangle:{g-iqﬁjfﬂ)% hteQ?.‘UCOLthgd Cﬁgﬁﬁ@@ﬂ& K:Bme,mgrcon@lyg VLN

menber 32 having a plural rns gradually 10 different, in

diameter, fromg ﬁgl#lw fﬂéﬂéfne Qgg)en@,atvq_\f@rdsathglgfaﬁt9ndd1f tferns

conductlve rrenber formed i n the nagnetic nenber 31 such that at |east
the respeg i ve gl 10fy tdEe Farshie] | #e aeahetes? fremdeaphsefthey tfrom one
di fferent pI an Namsly, since the conductive menber 32 15 is formed in
the magnetic n@ﬂaertaﬁabagl Rthe hethérli emnd o6f sthpl i dendudicives menber c(i2)ed
conponent K3 can be obtained at high productivity. Hereinafter, a
producti on net ke@gf thae cthéedurns of the conductive member (32) are

disposed in different planes, respectively;
forning a further magnetic member (31) on the
10 conductive member (32); and
fitting the solid support member (34) into the
hollow (41) of the hollow support member (33).
31. A coiled component (K3a) comprising:
a support member (33, 34);
15 " a non-magnetic member (42) which is provided on
a surface of the support member (33, 34); and
a conductive member (32) which is provided in
the non-magnetic member (42) and has a plux_'ality of turns
gradually different, in diameter, from each other from one
20 end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
dlsposed in different planes, respectively. .
32. A method of producing a coiled component (K3a),
comprising the steps of: '
25 forming a hollow support member (33) having a
conical or pyramidal hollow (41) formed at its central
portion;

Sheet Has Been Reﬂlaced
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conponent KWO8M¥B3%tribed in nore e'fmms EfrFHA |ce to 28CTAIPRYI3462 ¢
to 33. Initially, as shown in Fig. |26, ‘D@ﬂ% ffer support 33 having a
coni cal or pyram dal hollow 41 i.s formee-su at_ajthree-dinmensi onal
spiral step is fornmed on gomgiAphenal ;ﬁﬁiﬂ#,é{fld hemgbbeWw 4ladut bhe a
conductive nenber 32 is forned on the step he conductive nenber 32 25

has a plural igetrigherd®e suiffifce o ttld \hoXlidw efalnt of ithelisupiovt endar
each other fromthe one end towards the other end of the conductive nenber
32 such that at33d)gast 42 WO 97/ 20327

PCT/ JP96/ 03462 the respective turns of the conductive nenber 32 are

di sposed in the differentfatring. dhe tbel onoatmagpetice membper cddi2gal a
shape or pyram dal shape on the condition that the conductive nenber 5 32
havi ng a 9l ur atonduattivee member gr 43321 | pavicer ent , pruralinet eof f rtawmmnsach

other fromthe one end towards the other end of the conductive nmenber 32 is
formed on t he gradually different, in diameter, from each other from one

end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively; and
10 forming a further non-magnetic member (42) on
the conductive member (32).
33. A method of producing a coiled component (K3a),
comprising the steps of:
' forming a solid support member (34) having a
15 conical or pyramidal outer peripheral surface;
forming a non-magnetic member (42) on the outer
peripheral surface of the support member (34);
forming on the non-magnetic member (42) a
conductive member (32) having a plurality of turns
20 gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
" disposed in different planes, respectively; and
forming a further non-magnetic member (42) on
25 the conductive member (32).
34. A method of producing a coiled component (K3a),

comprising the steps of:

[T ]



peri pheral surfR&2%F the hol I ow 43&5&%”!“" Imll”“Est t he resSg?:"'E"f’?fé"’i’“&r ns
of the conductive nenber 32 are di di fferent planes. On
the other hand, in case the hollow 41 Kas stepl T ke surface in pl ace of

si npl e oblique surface and tbemingdacthoXlownbBueppdti sndmbered (38)cdraneing of
the steplike surface, the conductive menber as a whol e should have a
plurality of t hecomieal gradupyrmidal erhollow 5 (41)n fermederat f idig egentral
other fromthe one end towards the other end of the conductive menber 32
such that at |eaper¥ientespective turns of the conductive rrerrber 32 are

di sposed in the different planes. In order to formthe outer E ort 33
formed 20  with the hol | O\I\ﬁQ{mﬁﬁgl Ry BRAIBeTYRRAE DeRbeXe 6? hd3phe a

descri bed shape, a nethod na Io ed in which slurr i nsul at'i ng
material, f8r exePwieal |%r®%5 o° ?)’és%e’FﬂaR)?‘?@aJa %f%%?fon engageable

e ol on 1 Ater ! Becalua' K. i et %vé% (8.3 Hhe, ofne

o Sy AR dtie HERTHY Lppors

flat base so as member (33) and the outer peripheral surface of the solid
support member (34);

10 forming on the non-magnetic member (42) a
con:ductive member (32) having a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are

15 disposed in different planes, respectively;

forming a further non-magnetic member (42) on
the conductive member (32); and

fitting the solid support member (34) into the

hollow (41) of the hollow support member (33).
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obtain a flat sheetlike insulating nenber, the specific hollow 41 is forned
on the insulating nmenber by using a die having a shape for formng the

hol | ow 41. Furthernore, alternatively, the hollow outer support 33 having
the 5 specific hollow 41 can be |ikew se forned by wel |l -known powder

nol ding nethod. I n any one of these nethods, the hollow outer support 33
having the specific hollow 41 can be forned. 1In addition, as described
above, the peripheral surfﬁgzgpfgthe hol | ow 41 nmay be oblique or steplike
as 10 described above. THehs shown in Fig. 27, the magnetic nenber 31
is formed on the spiral step of the hollow 41 of the outer support 33.
Subsequently, as shown in Fig. 28, the conductive nenber 32 is formed on

t he magneti c nenber 31. The conductive nenber 32 has a.plurality of
the turns gradually diffdrent, in diﬁieteda fromeach othersAromthe
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WO 97720327 PCT/IP%6/03462
one end towards the other end of the conductive nenber 32 such that at
| east the respective turns of the conductive nenber 32 are disposed in
the different planes. As 20 descri bed above, the conductive nenber 32
may be of spiral shape obtained by |ifting a central portion of a coi
fanwi se or a shape having a series of concentric circles. Thereafter, as
shown in Fig. 29, the nmagnetic nenber 31 is forned so as to cover the
conductive nmenber 32. By the 25 above descri bed operational steps, the
conductive nmenber 32 is located in the magnetic nenber 31 and has a
plurality of the turns gradually different, in dianmeter, fromeach other
fromthe one end towards the other end of the conductive 44 WO 97/ 20327
PCT/ JP96/ 03462 nenber Séqﬁyc that at | east the respective turns of the
conductive nenber 32 ar sposed in the different planes. Then, as shown
in Fig. 30, the lower layer 40 on which the Iead-fgn 2? ectrode 36 | eading
to a small -

v\

T .
- ; X YT - Pa—
- A
Y .Y e
. . .
- . Y PR
.
. - . .
- . * .
- *t e .
0 - e
..
.
- A —_— « o+ 4

2717



PCT/IP96/03462
5 dianeteﬁ”gﬁaa%%?tion of the conductive nmenber 32 has been forned

prelimnarily is joined to a |lower face of the outer support 33.
Subsequently, as shown in Fig. 31, insulating material is filled into the
hol | ow 41 defined by the outer 10 support 33 and the lower |ayer 40 so as
to formthe inner support 34. Thereafter, as shown in Fig. 32, in the sane
manner as formation of the | ower |ayer 40, the upper layer 39 on which the
| ead- out el ectrode 39 leading to a |arge- 15 di aneter end portion of the
conductive menber 3 ypen formed prelimnarily is joined to an upper
face of the outer sdppétt “33. Furthernore, as shown in Fig. 33, the end
face el ectrodes 37 and 3? an%, respectively, formed on opposite 20 end
faces of the chip menmberibf Fig. 32. By subj®cting the thdQobt ai ned

|lam nate to firing, the €oilkd conponent K3 9&n be 0?&%}9@9&— However,

firing may al so be pgf-farngb wthout—formmy - theremd fave—elprt rodes 37 and
38. Nanely, the | am HareTaRiph—does—Hehave-the endrtaceeHegctrodes 37 25
and 38 is subjectedto-firi.mNand then; - the end fage = ..
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el ectrodes é?“%ﬁﬁ*?é are formed on the lam nate. In one exanple of

formation of the end face el ectrodes 37 and 38 at this tinme, conductive

| ayers are formed on the | am nate 45 WO 97/ 20327

PCT/ JP96/ 03462 so as to have shape simlar to that of the end face

el ectrodes 37 and 38 and are subjected to firing once. Subsequently, by
using the conductive |l ayers as electrodes, the lamnate is subjected to

ni ckel plating and soldering 5 or tin plating. Finally, each of the end
face el ectrodes 37 and BBfE? ? hree-1 ayer construction of the substrate
conductive layer formed b éﬂ' , hickel of electroplating and sol der or
tin of electroplating. The above outer and inner supports 33 and 34 or 10
t he upper and | ower |ayers 39 and @0 can be rmegh by welgk- known green
sheet nol di ng net hod, printing meyhod, dippiAg nefhod, p er noldin

met hod or spin coating ne - hra—rethod—5 er-ad-yZ gt axie diWor
formng the S S NVICEEEEEE I s aoE Ty Srme e j
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PCT/JP96/03462
conductive nERBEPY3D and the | ead-out el ectrodes 35 and 36 15 but may be

repl aced by patterning nmethod using a |l aser, a nethod in which a conduct or
formed prelimnarily to a predeterm ned shape by a die or the like is
transferred, dripping nethod, potting method or spray coating method. The
coi |l ed conmponent K3 obtai ned by the above 20 menti oned production nethod
has excel |l ent heat resistance and therefore, can be made nodul ar easily.
For exanple, a predetermned wiring layer is forned on a substrate of
ceram cs such as alumna and ferrite and the substrate and the coiled
conponent K3 can be nmade integral or assenbled 25 with each other by

si mul taneously connecting a circuit of the substrate and the end face

el ectrode 37 or 38 to each other. In this case, since the end face

el ectrode 37 or 38 of the coiled conponent K3 can be connected to the
circuit 46 VO 97/1@3%%[

PCT/ JP96/ 03462 of the sUbstrate by form ng a wi ndow at a predeterm ned
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PCT/JP96/03462
| ocation of‘Wﬂ@ngﬁgstrate a thin nodul e can be obtained. In this case,
wel | -known ordinary thick film formng process utilizing a ceramc
substrate can be enployed. The 5 end face el ectrodes 37 and 38 of the
coi |l ed conmponent K3 are not necessarily required to be soldered but my
al so be subjected to firing for electrical connection. In the coiled
conponent K3, two term nals of the conductive nenber 32 are electrically
connected to the 10 end face el ectrodes 37 and 38 formed on the opposite
end faces of the chip nmenber. hbnely, the | ead-out el ectrodes 35 and 36 for
el ectrical ly connecting the conflyegt i Y& menmber 32 to the end face el ectrodes
37 and 38 are provided at an uppePnost portion and a | owernost portion of
t he conductive 15 menber 32 so as to be connected to the end face
el ectrodes 37 and 38. In paste for form ng each layer of the coiled

conponent K3, solvent such as /j%@? ?xﬂ ,2tlerpin ;ﬁand al cohol , bi nder

such as ethyl cellulose, polyvi pol nyl alcohol,
pol yet hyl en oxi de and ethyl eng- eta e, firipgg auxiliary such as
vari ous oxides and glass, pla cd er s Ch as bu zyl phthal at e,
di but yl ‘ T }
l ‘} '_‘ AN Ve
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// ‘,7“/ . .. A ] . 'j/ *\_Kz
// ./. - s -,/ k
22 23
Fig. 16

6/17



PCT/JP96/03462
pht hal at e adﬂ“ﬁ?@%%?in or dispersant may be added to each powder. Each
| ayer of the coiled conponent K3 is forned by 25 using a kneaded article
in which these substances are m xed with each other. These | ayers are
| am nat ed on one another to the above nentioned predeterm ned structure and
are subjected to firing, so that the coiled conponent K3 is 47 WO
97/ 20327 PCT/ JP96/ 03462 obt ai ned.
In case a green-sheet is produced, it is desirable to replace the above
mentioned sol vent by various solvents having excellent evaporation
property, for exanpl e, ?gh?l Feetate, met hyl ethyl ketone, toluene and 5
al cohol. Firing tenperatu ‘anges from about 800 to 1300 [err] C and
changes especially in accordance with material of the conductive nenber 32.
For exanple, in case the conductive nenber 32 is made of silver, firing

tenperature 10 shoéé be se24t 900 [err]ng)rozia‘ately. Meanwhi l e, in
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WO 97720327 PCT/JP96/03462

t he conductive nenber 32 is nmade of alloy of silver and palladium firing
tenperature should be set at 950 [err]C. In order to set firing tenperature
hi gher, the conductive nenber 32 should be made of nickel or palladium 15
Her ei nbel ow, concrete exanples of the coiled conponent K3 are descri bed.

[ Concrete exanple 1] 8 g of butyral resin, 4 g of butyl benzyl phthal ate,
24 g of nethyl ethyl ketone and 24 g of butyl 20 acetate are mxed with
100 g of conposite gl ass powder obtained by m xing al um na powder and
crystallizing glass powder with each other and are kneaded by using a pot
mll so as to obtain insulating slurry. Then, 2 g of ethyl cellul ose and 20
g of [err]- 25 terpineol are mxed with 100 g of Nl ZnCu series ferrite
powder and are kneaded by using three rolls so as to obtain ferrite paste.
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using this insulating slurry, an insulating green sheet having a thickness

of 0.2 mmafter its drying is produced with a coater. Meanwhile, the

insul ating green sheet is formed on a PET film These three insulating 5
green sheets are |lamnated on one another. For |am nating the insulating
green sheets on one another, a steamplaten press is enployed by setting
tenperature of a steamplaten at 100 [err]C and pressure at 500 kg/cnferr].
By using a die and a puncher, the predeterm ned hollow 41 is forned on the
10 | am nated insul ating green sheets as shown in Fig. 26 such that not
only the conductive nenber 32 having a plurality of the turns gradually
different, in dianmeter, fromeach other fromthe one end towards the other
end of the conductive nenber 32 is fornmed on the peripheral surface of 15
the holl ow 41 but at | Ste:? respective turns of the conductive nmenber 32
are di sposed in the di &. Az%lanes. As a result, the hollow outer support
33 having the conical hollow 41 fornmed at its central portion is fornmed.
Subsequently, as shown in Fig. 27, the magnetic 20 ﬁgﬁber 31 is formed on
t he peripheral surface of the hollow //
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41 of the out%?ggﬁ%%’ért 33 by using the ferrite paste and a pﬂcﬁf‘ﬁpﬂ 3462

machi ne. Then, as shown in Fig. 28, the conductive nenber 32 is
formed on the magnetic nmenber 31. Thereafter, as shown in Fig. 29, the
magneti c nenber 31 is 25 formed on the conductive nenber 32.
Meanwhi | e, commercially avail able silver paste is printed for formng the
conductive nenber 32. The conductive nefber 32 has a plurality of the turns
gradually different, in dianmeter, 49 WO 97/ 20327

PCT/ JP96/ 03462 from each other fromthe one end towards the other end of
t he conductive nenber such that at |east the respective turns of the
conductive nenber 32 are disposed in the different planes. Meanwhile, in
printing of the magnetic 5 menber 31 and the conductive nenber 32, the
outer support 33 is subjected to suction fromits face opposite to the
printing face in the same manner as wel |l -known through-hole printing such
that the ferrite paste and the silver paste

Fig.24
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remai n on t hWOP@P27 ke peripheral surface of the holl ow 41. perHapo6/o3462
Thereafter, as shown in Fig. 30, the |l ead-out electrode 36 1is forned on
the. previously produced insulating green sheet having a thickness of 0.2
mm by using the sane silver paste and printing machine as described
above so as to produce the |ower |ayer 40. 15 Furthernore, the | ower

| ayer 40 is bonded to the outer support 33 fornmed with the conductive
menber 32. Furthernore, as shown in Fig. 31, the insulating slurry
referred to above is poured into the hollow 41 so as to be substantially
flush with the outer 20 support 33. Nanely, by this filling of the

i nsul ati ng slurry,fﬂﬂgjjggﬁ support 34 is forned. Then, as shown in Fig.
32, by using the sane”silver paste and printing machi ne as descri bed above,
the | ead-out electrode 35 is forned on the previously produced 25

i nsul ating green sheet of 0.2 nmin thickness so as to obtain the upper

| ayer 39. In addition, the upper layer 39 is bonded to the outer and inner
supports 33 and 34 in 50

32 39
P
\' 138
J  ~—K3
VA
3l 34 40 36
Fig 26
41 _
7 : 23
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PCT/IP96/0
WO 97/ 20327 WO 9720327 PCT/ JP96/ 03462 Wby oh % he

magneti ¢ nenber 31 and the conductive nenber 32 are fornmed. Moreover, as
shown in Fig. 33, the end face el ectrodes 37 and 38 are formed by using
commercially 5 avail abl e silver paste and are subjected to firing at 900
[err]C for two hours. No defects such as peeling, cracks, warpaget etc.
were found in the coiled conponent of the concrete exanple 1 produced by

t he above nentioned production_ 10 t hod. Through neasurenents of its
various electri cal characteriéﬁﬁkséﬁggusing an i npedance anal yzer, etc., it
was found that the coiled conponent of the concrete exanple 1 has excellent
el ectrical characteristics. Therefore, in the coiled conpone of the
concrete exanple 1 having the 15 nunbe@bof | amination | esshan those of
known | amination type coiled conponends, nor e excetlént

el ectrical characteristics Se of the known Tam natyjén.type] cqiled
conponents can be obtainedl =~ N 3
.. g
Filg 28
32 ‘;l:3|
— Vv
33
o33
- --.‘\Z._‘ ] .‘ K .. 3 ﬁ“ .“‘,1‘-‘.‘:\“\11‘:"-?1‘:-1\'40

3 g

1217



' . . PCT/JP96/03462
[ Concrete ex¥R372%3] 20 By using the same insulating

slurry as the concrete exanple 1, an insul ating green sheet having a

t hickness of 0.6 nmafter its drying is formed with a coater on a sheetlike
pol yi m de nmenber having the shape for formng the predeterm ned holl ow 41
in which the conductive 25 menber 32 having a plurality of turns
gradually different, in dianmeter, fromeach other fromone end towards the
ot her end of the conductive nmenber 32 are formed such that at |east the
respective turns of the conductive nenber 32 are 51 WO 97/ 20327

PCT/ JP96/ 03462 di sposed in different planes. As a result, the outer
support 33 is obtained. Then, in the sane manner as the concrete exanple 1,
t he magneti c nenber 31A?§bé£f conductive menber 5 32 are forned on the
peri pheral surface of t ow 41. Furthernore, in the same nmanner as the
concrete exanple 1,

32 34
- |
' . f'{w33
A v
Y \
3) 36
Fig.32
35 39
A S—
SR WML L — '};_4353

31 34 32 40 36

13/17



vq)9wnmnn - _ PCT/IP96/03462
t he upper and l'ower layers 39 and 40, the inner support 34, the |ead-out

el ectrodes 35 and 36 and the end face el ectrodes 37 and 38 are fornmed and
the lam nate is 10 subjected to firing at 900 [err]C for two hours. No
defects such as peeling, cracks and warpage were found in the coiled
conponent of the concrete exanple 2 produced by the above nentioned
nmet hod. Through neasurenents of its various electrical characteristics
by 15 usi ng an i npedance anal yzer, etc., it was found that the coiled
conponent of the concrete exanple 2 has excellent electrical
characteristics. Furthernore, in the production nmethod of the concrete
exanpl e 2, the outer support 33 can be fornmed by a single operational step
smal l er, in nunber, 20 than that of the concrete exanple 1, thereby
resulting in reduction of t he nunber of oper at i onal st eps
advant ageously. [Concrete exanple 3] The hol |l ow outer support 33 produced
in the 25 concrete exanple 2 is subjected to firing at 850 [err]C for 10
m n. Subsequent |y, ig:Lhe manner as the concrete exanple 1, the
magnetic nenber 31, thefcdgd ve nenber 32

37 35 39 38
- - / S
AR B 1 33
; “ | : - . : | o -. . . '.'L

A [
32 31 3 40 36
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and the i nner YMAHFEH 34 are fornmed in the holl ow 41 52 VoK. Fobvlvx: ba
PCT/ JP96/ 03462 subjected to firing. Furthernore, in the sanme nmanner as the

concrete exanple 1, the upper and | ower | ayers 39 and 40, the |ead-out

el ectrodes 35 and 36 and the end face el ectrodes 37 and 38 are forned and
the lamnate is 5 subjected to firing at 900 [err]C for two hours. No
defects such as peeling, cracks and warpage were found in the coiled
conponent of the concrete exanple 3 produced by the above nentioned
production met hod. Through measur enent s of its vari ous

el ectrical 10 charggGteristics by using an i npedance anal yzer, etc., it
was found that the c Eﬁ&ponent of the concrete exanple 3 has excell ent
el ectrical characteristics. Fig. 34 shows a coiled conponent K3a which is a
nodi fication of the coiled component KS. In the coiled 15 conponent
K3a, the conductive menber 32 having a plurality

15717



’ ? PCT/IP96/03462
of the turns gmaHG&PPy different, in dianmeter, fromeach other fromthe one
end towards the other end of the conductive nenber 32 is provided in a
non- magnetj ¢ nenber 42 such that at |east the respective turns of the 20
conductive nenber 32 are disposed in the different planes. The non-nagnetic
menber 42 is supported by the outer support 33 disposed outside the
non- magneti c nmenber 42 and the inner support 34 disposed inside the
non- magneti ¢ nenber 42. Qpposite ends of the conductive nenber 32 are 25
connected to the | ead-out el ectrodes 35 and 36, respectively.
The | ead-out electrodes 35 and 36 are, respectively, connected to the end
face el ectrodes 37 and 38 which are provided on the end faces of the upper
and 53 WD 97/ 20327 PCT/ JP96/ 03462
| ower | ayers 39 and 40 and the outer support 33. Each of the non-magnetic
menber 42, the outer and inner supports 33 and 34 and the upper and | ower
| ayers 39 and 40 i s nade of

Fig 35

16 /17



a single mat eri al WRE*BEt er and i nner supports 33 and 34 5 and ?ﬁ%“ﬁ%ﬁ%?“
andt | oner | ayers 39 and 40 may be namde of magnetic material or non-nmagnetic
rial. The <coiled conponent K3a :is structurally different fromthe
coifl ed conmponent K3 only in that the magnetic material 31 provided between
outer -and i nner 10 supports 33 and 34 in the coiled conponent K3 is

| aced by the non-magnetic material 42 in the coiled conponent K3a. Since
er constructions of the coiled conponent K3a are the same as those of

t het coil ed conponent K3, description of a production nethod of the coiled
cogponent 15 K3a is abbreviated for the sake of brevity. By this
stfjuctural difference between the coil ed conponents K3a and K3, in case the.

¥- magnetic nmenber 42 is provided between the outer and inner supports 33

34 and the outer and inner supports 3%-@d'{2§ are 20 made of magnetic
jerial in the coiled conponent K3a, flo y netic flux can be
cojtrolled. On the other hand, in case the magnetic nmenber 31 is provided
betiween the outer and inner supports 33 and 34 as i he coil ed conponent
K3,] the outer and inner supports 33 and 34 nerel y1 e as

17/17



25 - structural elenents for supporting the conductive nmenber 32, so that

material in
‘sel ected fo

which priority is given to nechani cal properties :can be .
r the outer and inner supports 33 and 34. 54 - WD 97/ 20327

PCT/ JP96/ 03462 As descri bed above, the production nmethod of the coiled
conponent K3a is simlar to that of DESCRIFTIION conponent KB3. However
accordance with whet her the nenber surroundi ng the conductive nenber 32 is

formed by 5
el ectri cal

and K3a can
i nvention h
enmbodi nent s
be notep th

10

15

20

25

t he magn&QIGER: QOMPONENTY ANR: I BROPUSTIONMETHOD 2,

characteristics obt ai ned in the coiled conponents K3

ﬁ&§h&iﬂ§&ﬂﬁ}aiﬂbnged to desirable ones. Al though the present
as been ful

t her eof wi tq’ry?“? ef RF QTR t o’-’?‘ﬁ%“’é’c%npﬁﬁ}?ﬁﬁsdr &R ngs, Gailed ¢

at _vari oys %hanggs and nndrfrcatlo S %
componen or “dSe 1n various €éctronic appliances and

communication appliances.
Background Art

Coiled components are frequently used as coils
and transformers for various electronic appliances and
communication appliances and demand for more compact and
thinner coiled components is increasing recently.
Furthermore, in response to higher frequency and
digitization of circuits, the coiled components play a
vital role more and more sco as to reduce noises.

Conventionally, a planar spiral coiled
component in which a coil has a planar spiral shape as
disclosed in, for example, EP-A-435160 or a spatial spiral
laminated coiled cdmponent in which a ferrite magnetic
layer and a coil conductive layer are laminated on one
another alternately as disclosed in, for example, Japanese
Patent Publication No. 57-39521 (1982) is known as a coiled
component satisfying such requirements. In this spatial
spiral laminated coiled component, a ferrite layer 51 1is
formed on about a half of a ferrite green sheet 50 by
printing as shown in Figs. 35 and 36. A substantially L-
shaped conductive pattern 52 is formed by printing on a

portion“®f the ferrite green sheet 50 free from the ferrite

REPLACEMENT SHEET
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apparent to those skilled in the art. Such changes and nodifications are
to be understood as included within the 15 scope of the present invention
as ,defined by the appended clainms unless they depart therefrom I ndust’rial. .
Applicability As is clear fromthe foregoing description, the production’ °*
met hod of theager| 6d ecorpamepbroiohhefprgrenterPitei NU9BEI 1. S MRén of a

| am nation type and therefore, provides high productivity. Meanwhil e, since

t he conductifernettbeldayerprd¥i Heding Bhesibd i ggeaperiqpphabalitsar flecef obft he

st epwi se oblique peripheral surface of, for exanple, the conical or

pyram dal hothal Pér nete agreps chaetal SHodssi @rsted obnt Mheutendiunsivat i ng
menber, height of the_ obtained coiled conponent can be | essened.

Fur t her nor e, P&FFREN s £ a§ndapakt e82Bed ween nei ghboring ones of the turns of

t he conductive nenber is not produced substantially, the coiled 55 WO

97/ 20327 PCT/ JP96/ 03462

.
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component has excel lent electrical characteristics, thereby resulting in
great industrial applicability. 56 CLAI M5 1. (Anended) ‘A coi- |l ed conpongnt
(K1) conprising: an insulating menber (3); and a conductive nmenber (5) '
which is provided in 5 the insulating nenmber (3) and has a plurality” of
turns; charadigmézed iof tleakht heft Wil othetRaNREHAYEL {REDGlenfalr 258
gradually different, in dianmeter, fromeach other fromone end towards the
ot her end ofitd¢measasugtadeald@pbdiroms)omsticdnd habwakdkeasie tdhdtirasd obet he
conductive nenber 10 (5) are disposed in different planes, respectively
‘and that a nlpet ceontugsives, m@mha;;wl&?dEMtonaaﬂ | dastatdmsof igppethand »
| oner faces of the |nsulat|ng menber (3). A coi |l ed conponent
(K1) as cIaJ¢ﬁR#¢¢F{Y%JHW?n Sherdd nlﬁppéﬁsaﬁﬁeﬂowen ndgfiferentayplsnéd, 8)

are, 15 ectlvelg grOV|ded on the uPper and | ower faces of the
O er constructions of the coiled component K2a are similar

-

to those of the coiled component K2 of Fig. 15. Namely, in
the coiled component K2a, pattern of the conductive member
22 obtained by an operational step for forming the
conductive member 22, in which, for example, the conductive

10 member 22 having a plurality of turns different, in
diameter, gradually from one end towards the other end of
the conductive member 22 such that at least the respective
turns of the conductive member 22 are disposed in different
planes.

15 Fig. 17 shows the coiled components K2 and XK2a.
In Fig. 17, the conductive member 22 is formed on the
peripheral surface of the hollow of the outer insulating
member, which has the shape of the cone frustum or the
pyramid frustum or the outer periphery of the inner

20 insulating member 27, which has the shape of the cone
frustum or the pyramid frustum. Each of the outer
insulating member 21, the inner insulating member 27 and
upper and lower magnetic layers 28 and 29 is made of a
single material which may be non-magnetic or magnetic. Any

25 electrical insﬁlating material including organic insulating
material such as glass epoxy, polyimide, etc. and inorganic
insulating material such as glass, glass ceramics and

ceramics may be employed as the non-magnetic material.
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I nsul ating rrenber A coil ed conponent (K1) as clainmed in ‘
Claiml, wherein I rii””ﬂ“ r (8, 9) is nade of electrical insulating

material . 20

wherein the

material. 5.

t he conduct

.extendi ng f dorhAmeadsey) éndaidwal dentponentthgrkigndanipztieei mpnduct i ve menber

(5). 6.
each of the
PCT/ JP96/ 03

end of each

10

15

20

25

magnetlc Iayer (8, 9) is made of electrically conductive
I ve menber (5) has a three-dinensional 25 spiral shape

A coil ed conponent (K1f) as clained in Claim1l, wherein
turns of tHN doriveativeg manier (5)) i any VO 97/ 20327

462 di sposed in an identical plane fromthe one end towards the
other end of the conduci GenABRbére( Sjembar a (Sar n¥hbtherdd apdowhdedi timl

f the t s of th cond CtIV
the J.nsufaglng me { ce'l has a plurality of turns;

characterized in that the turns of the conductive member
(5) are gradually different, in diameter, from each other
from one end towards the other end of the conductive member
(5) such that at least the turns of the conductive member
(53) are disposed in different planes, respectively and that
a magnetic layer (8, 9) is provided on at least one of
upper and lower faces of the insulating member (3).

2. A coiled component (K1) as claimed in Claim 1,
wherein upper and lower magnetic layers (9, 8) are,
respectively, provided on the upper and lower faces of the
insulating member (3).

3. A coiled compconent (K1) as claimed in Claim 1,
wherein the magnetic layer (8, 9) is made of electrical
insulating material.

4. A coiled component (K1) as claimed in Claim 1,
wherein the magnetic layer (8, 9) is made of electrically
conductive material.

5. A coiled component (K1) as claimed in Claim 1,
wherein the conductive member (5) has a three-dimensional
spiral shape extending from the one end towards the other

end of the conductive member (5).

6. "7 . A coiled component (K1f) as claimed in Claim 1,
wherein each of the turns of the conductive member (5) is
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A coil ed conponenCLAX®E as clainmed in Caim1l, wherein
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mermber (5) are, resp ' onnected to adj oi ni ng upper 5 and | ower
ones of the turns of Tﬂm!ﬂﬁ E ﬂﬂw’ "Enber (5). 7. A coiled -
“conponent (K1) as cl aix S il wherein each of the turns of the "'.

conductive menber (5) has a circular shape. 8. A coil ed conponent
(K1) as clajged in Oagmedi1dl coMpRin@int 6@€h) Ofst BealieRs i ¢Neim 1,
conductive nenber (5) has a pol ygonal shape. 9. A coil | ed conponent
(K1) as cl aimebim @i mihsulaeiagn hbapeendusy i vies MRy 6%) haghetied
such that a gap between nei ghboring ones of the turns of the conductive 15
menber (5) msstewiaVi si bl e when the conductive nenber (5) is observed from

its large-dianeter portion. 10. A coi |l ed conponent (Klc) as cl ai ned
in Caim1l,1l5herein thd condedt icompomdndr (1)) has ehadmed| dm SEEimNA)
shape. 20 11. A coil ed component (Kld) as clainmed in Caim1,

wher eih t hevhexeidet | Yee reiperlatingasmgmbprcul{d) sddidlontss shape. ouper
A coil ed conponent (Kle) as clainmed in Caim1l, wherein the conductive
menber (5) EkAE cin¥peF (1) disposed outside the conductive

member (5) and an inner insﬁlating member (2) disposed
inside the conductive member (5) and the outer and inner
insulating members (1, 2) are made of magnetically
10 different materials, respectively.
16. A coiled component (K1) as claimed in Claim 15,
wherein the magnetically different materials are non-
magnetic material and magnetic material.
17. A coiled éomponent (K1) as claimed in Claim 1,
15 further comprising:
a pair of end face electrodes (10, 11} which
are provided on opposite end faces of the insulating member
{3) and the magnetic layer (8, 9) so as to be electrically
connected to opposite ends of the conductive member (5},
20 respectively.
18. {Amended) A method of producing a coiled component ({K2)
including a conductive member having a plurality of turns,
comprising the steps of:
forming a hollow outer insulating member (21)
25 having a conical or pyramidal hollow (2la) formed at its

central portion;
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25 sectional shape, iled conponent (K1) as clained in
Claiml, wherein th:“mﬁunﬂﬂmguﬁﬂ% (3) is made of non-magnetic
‘material. 58 14, "¢ L onponent (K1) as clained in Caiml,
wherein the insulating nmenber (3) is nade of magnetic material. 15.

A coil ed conmponent (Klfogfighaidiedai pe@idph@rhl Ssurfdeseb? {HE nbmsglating
menber (3) includes an outer insulating nenber (1) disposed outside the

conductive EI®gra( gpndudtarel meabelrngW29t inay imeierpl@yalisposedeupibde

t he conductive nenber (5) and the outer and inner insulating nenbers (1, 2)
are nade ofgradmelligadiiffébfent, dififdian¢ten) efrahseachspeherveérym dbe

A coi |l ed conponent (K1) as clainmed in Caim15, wherein the magnetically
different materials are non- magnetic nmaterial and magnetic material.

-
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17.
conpri sing:

A coil ed coiﬂﬂ I r&u laimed in Claim1, 15 further
a pair es (10, 11) which are provided, on

opposite end faces of the insulatlng menber (3) and the nagnetlé Iayer (8

9) so as to be electrically connected to opposite ends of the conductive

ed@ towLSPeclheel drnekd. bAFERFEdind r&iﬂm&ﬁv@rﬁéﬂswg(t 20i | ed

urns,

* menber (5),
conponent

(K2) including a conductive nenber having a plurality of

.conpri sing t@ehsttRps: At Iidd Nhet HAHAOWHULRE cBadhetivg mREPRY ((2h)) 25

having a c

REPLACENMENT aSEEHT sposiedr dinngidfezeper pphearal,

onical or pyramidal hollow (21a) fornmed at its central portlon
sespéee iokeliyhe holl ow (21a) a

conductive nenber (22) having a plurality of turns gradually different,

di anet er,

5

10

15

20

25

from each ot H&rrfingm anes®YYdl inner insulating member (27)

having an outer peripheral surface whose shape is
substantially identical with that of the hollow (2la); and
forming a magnetic layer (28, 29) on at least
one of upper and lower faces of the outer and inner
insulating members (21, 27).
19.(Amended) A method of producing a coiled component (K2)
including a conductive member having a plurality of turns,
comprising the steps of:
forming a solid inner insulating member (27)
having a conical or pyramidal outer peripheral surface;
forming on the outer peripheral surface of the
inner insulating member (27) a conductive member (22)
having a plurality of +turns gradually different, in
diameter, from each other from one end towards the other
"end of the conductive member (22) such that at least the
turns of the conductive member (22) are disposed in
different planes, respectively;
forming a hollow outer insulating member (21)
provided with a hollow (2la) having a peripheral surface
whose shape is substantially identical with that of the
ocuter peripheral surfacé of the inner insulating member

{(27); and

.
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end towards the other end qwmmim;ﬂ’ﬂﬂm' menber (22) such that at |east
the-turns of the conductivel® PO IERAZRIN % di sposed in different planes;

‘respectively; forming a solid innéer Insulating nmenber (27) 5 . -having an
outer peripheral surface whose shape is substantially identical with
that of the hollow (21l&prrdng fHr fafHe8ifB0RGidC | 288 2038,0r292t 0N At €aSt
one of upper and | ower faces of the outer and inner Insulating nenbers (21,
27). 10 é8e( AvEndepbed retchodoekrpr fduesngofi cuhéd edcioamporat ([KAer

i ncluding a conductive nmenber having a plurality of turns, conprising the
steps of: fépahhgtangomegbenael2insdfati ng menber (27) having a conical or
pyram dal outer peripheral surface; 15 formng on the outer
peri pheral surface of the inner insulating nmenber (27) a conductive nenber
(22) having a plurality of turns gradually different, in dianeter, from
each other fromone end towards the other

REPLACEMENT SHEET
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end of the conduct i ve rrenbe "H! “ﬂ#l’ ﬂiu':-lt | east the 20 turns of
the- conductive menber in different planes, .
‘respectively; formng a hoIIOW/outer |nsulat|ng menber (21) prOV|ded mnth aa

hol | ow (21a) having a peripheral surface whose shape is substantially

i dentical woh(Abehded)t Bemd%hod ot Prodeidipheral cSUIéACeoRbohBALI NREY
I nsul ating nenber (27); and formng a magnetic | ayer (28, 29) on at

| east one ofncppéinand kondunctiaees membelre hantierg andolunelitysofatupgs,
menbers (21, 27). 60/1 20. (Anended) A method of producing a coiled
conponent (¢omprieingi byeastepsiuefi ve nenber having a plurality of turns,
conprising the steps of:
forming a hollow outer insulating member (21)
5 having a conical or pyramidal hollow (2la) formed at its
central portion;
forming on a peripheral surface of the hollow
{2la) a first conductive member (22) having a plurality of
turns gradually different, in diameter, from each other
10 from one end towards the other end of the first conductive
member (22) such that at least the turns of the first
conductive member (22) are disposed in different planes,
respectively;
forming a solid inner insulating member (27)
15 having an outer peripheral surface whose shape 1is
substantially identical with that of the hollow (2la};
forming on the outer peripheral surface of the
inner insulating member (27) a second conductive member
(22) having a plurality of turns gradually different, in
20 diameter, from each other from one end towards the other
end of the second conductive member (22) such that at least
the turns of the second conductive member (22) are disposed
in different planes, respectively; and
forming a magnetic layer (28, 29) on at least
55 one of upper and lower faces of the outer and inner
insulating members (21, 27).

21. "~ A method as claimed in one of Claims 18 to 20,

wherein in order to form the hollow outer insulating member

'~ REPLACEMENT SHEET
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formng a hollow outer insulati having a conical or
pyram dal holl ow (21a) forned. z“"l“mﬂgﬂm mi ti on; formng on a
‘peripheral surface of the hol]ow (21a Is st conducti ve menber (22)°
having a plurality of turns gradually different, in dianeter, fromeach
other 10  (2Ipnhanengndhéonsl Uswt hEl@ljheélﬁﬂQyof:ft mﬁshua%&ngoméuekiw@
menber (22) such that at least the turns of the first conducfive nenber
(22) are disposed in different planes, respectively; formng a solid inner

i nsul ati ng nenber (2v) 15 having an outer peripheral surface whose
shape is substantially identical with that of the holtow (21a); formng on
the outer peripheral surface of the inner insulating nenber (27) a second
conductive menber (22) having a plurality of turns gradually different, in
20 di anmeter, fromeach other fromone end towards the other end of the
second conductive nmenber (22) such that at |east the turns of the second
conductive nenber (22) are disposed in different planes, respectively; and
form ng a nagnetic |ayer (28, 29) on at |east
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25 o]

ne

i nsul ati ng ﬁIanbg}rjgeE 21?nczi7) l °2Tﬂ|l||lﬂﬂﬁﬂ|u\ﬂﬂlﬂ fmﬁ aguile-;i ﬁgg,di nr gggrof

‘Claims 18 to 20, wherein in ordér fo for'm tshe*holl ow outer insulating’

nmenber

i's poured opQ a base havhaghadbess t9hiheHN 1Y die P! bew
t he peripheral surface of the hollow (21a) is oblique or $

22.

61

i
order to formthe holl ow outer insulating nmenber (21) having the hollow

(21) having the hollow (21a), slurry of insulating material -

drdeirhan afothathed Hol1ewe f14 ahe® th@ t@Orab polhesRi B N

(21a), powdtheofsakisll| atitey ntsristing hehbed i (@D)a dhe heyin® duter

projection for formng the hollow (21la) such that the peripheral

t he hol | ow {2sa}atingbmemberor( Zt)epis seubhecyed. to molding by using a

5

10

15

20

25

die having an oblique surface or a stepwise oblique surface
for forming the hollow (21a).
27.(Amended) A coiled component (K3) including a conductive
member having a plurality of turns, comprising:

a support member (33, 34);-

a magnetic member (31) which is provided on a
surface of the support member (33, 34); and

a conductive member (32) which is provided in
the magnetic member (31) and has a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively.
28. (Amended) A method of producing a coiled component (X3)
including a conductive member having a plurality of turns,
comprising the steps of:

forming a hollow support member (33) having a
conical or pyramidal hollow (41) formed at its central
portion;

forming a magnetic member (31) on a peripheral
surface of the hollow (41) of the supéort member (33);

forming on the magnetic member (31) a

conductive member (32) having a plurality of turns
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10 23. . A et hod as dljHi i Clainms 18 to 20, wherein in
order to formthe solid i nnerclilﬂl“ﬁﬂ”ilmmm (27), slurry of insulating
material is poured onto a base haVing a"wafl surface for forming the out er
peri pheral surface of the inner insulating nmenber (27) such that the 15
outer peripheadbastyf digfefrehite iiANeTidntidm! | FEbEERER 62Kbri $reRl ofge or
st epwi se oblique. 24. A nethod as clainmed in one of Cains 18 to 20,
wher ei n poweed bbwandsl ahengthereehdl cfsthel beddubtave diembeaviig)an inner
surface for form ng the outer peripheral 20 surface of the inner

i nsul ati ng menber (27) such that the outer peripheral surface of the inner
i nsul ati ng nmenber (27) is oblique or stepw se oblique. 25. A net hod
as clainmed in one of Clains 18 to 20, wherein the step of form ng the

hol | ow outer insulating 25 menber (21) having the hollow (21a) includes
a step of formng a solid outer insulating nenber (21) and a step of
formng the hollow (21a) at a central portion of the solid outer insulating

menber (21). 62

’
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26. A nethod as cl ai | ' erein in arder to_formthe
"holl ow (21a) at the central ﬁmnnﬂmﬂmjuwl d outer insulating nmenper. .
- (21), the solid outer insulati=gec +»1S subjected to noldi.ng by .-
using a 5 di e having an oblique surface or a stepw se oblique surface

o, Torm g gl el ittt (UETCRD) e lEMEOBARE () ore

I ncl udi ng a conductive nenber a plurality of turns,

support menkgrsdctda 3 :dilfkerent planes, rés Gy epher (31) which is
provi ded on a surface of the support menber (33, 34);" and a conductive

‘menber (32) which is prevideedia thg-tmonehhgnaeiBemdnidar apghhasm the
plurality of turns gradually different, in dianeter, fromeach other from
one 15 enrtbriduet dse tiemsthersond of the conductive nmenber (32) such

that the turns of the conductive nenber (32) are disposed in different
pl anes,5 r espect (Aneinded)8. X Anethied ) ofA profuding pr eohidiewy commenestt cRppnent
(K3) including a conductive nenber having a plurality of turns,
including a conductive member having a plurality of turns,
comprising the steps of:
forming a solid support member (34} having a
conical or pyramidal outer peripheral surface;

10 forming a magnetic member (31) on the outer
peripheral surface of the support member (34);

forming on the magnetic member (31) a
conductive member (32) having a plurality of turns
gradually different, in diameter, from each other from one

15 end towards the other end of the conductive member (32)
such that the turns of the conductive member (32} are
disposed in different planes, respectively; and

forming a further magnetic member (31} on the
conductive member (32).

20 30. (Amended) A method of producing a coiled component (K3)
including a conductive member having a plurality of turns,
comprising the steps of:

forming a hollow support member (33) having a
conical or pyramidal hollow (41) formed at its central

25 port;on;

forming a solid support member (34) having a

conical or pyramidal outer peripheral surface;
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20 conprising the steps of: ,f ) I support. nenber (33) having
a conical or pyramdal hollow (Jmm,mrlmnﬂmﬁm central portion;- forning a
magnetic nmenber (31) on a peripherd 25 % surface of. the hol |l ew (41): of '
t he support menber (33); formng on t he magnet i, c menber (31) a

conductive nenber (32)fobaY¥YhRJ a2 nd@ald t f_t gradual | y
different, in dianeter, from egch otmr?(?r f@odm )éﬁgggﬁd ?é&ir d¥t St REr 2nd

of the condugewkpherdkbrsiBfice ofUghe IR 1dde Ly NSe h nductive
member (32) are disposed in different pl anesf rfespeg{ﬁll%/eﬁ?/;ff%‘ﬁds?gpﬁﬁg a
further magnetic nenber (31) on the conductive nmenber (32). 5 +29.
(Amended) A nethod of producing a coil ed conponent (K3)

e s ey
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“Hy of turns, conprising the

i ncl udi ng a conductive nenber '
‘steps of: forming a solid suppﬂm“mﬂmi“m avi ng -a coni cal or.pyram dal
“outer peripheral surface; 10 = ¢ L n sftOrm ng a magnetic oenber (31)
on the outer peripheral surface of the support nenber (34); formng on

the magnety B dygct.i i Annn 3
plurality of&ﬁ?ﬁgg‘?gzugﬁ y]%ﬁ f%?gén){], Blg%kélﬁggng?g%uﬁon@l zcg%hag?hg?)lf‘?om
one 15 englybi9ueE diehiber Ot 51gy ; end of the conductive menber (32) such that
the turns of the conductive menber (32) are disposed in different planes,

respectively; and form pgraihgrthed magnet i qagpmgc (3Rendert he (gapducyi ve
menber (32). 20 30. (Anmended) A nethod of producing a coil ed conponent
(K3) i ncl udiegnduciirnelct mesbaenbdB 2havitegy ingl uaal iplyrefl ittyr NnSef conrhsi ng
the steps of: forming a holl ow support nenber (33) having a conical or
pyram dal hataduguly 4#offiedent,iis déameier25 fromp@adlomtiier nEngmaosel i d
support nem%ﬁd(%ﬁ%aggé“¥%élother end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively;
forming a further magnetic member (31) on the
10 conductive member (32); and
fitting the solid support member (34) into the
hollow (41) of the hollow support member (33).
31. (Amended) A coiled component (K3a) including @ a
conductive member having a plurality of turns, comprising:
15 a support member (33, 34);
a non-magnetic member (42) which is provided on
a surface of the support member (33, 34); and
a conductive member (32) which is provided in
the non-magnetic member (42) and has a plurality of turns
20 gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively.
32. (Amended) A method of producing a coiled component (K3a)

25 including a conductive member having a pluraiity of turns,

comprising the steps of:

T
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conical or pyram dal outer periph e: REPLACEMENT SHEET . form ng
a magnetic nenber (31) on one Oﬂ!mﬂwmﬂ ﬂﬂrface‘ of the. hol|ow (41)

of the holl ow support menber (33) a &% peripheral surface of :
the solid support nenber (34); formng on t he magneti c menber

(31) a conductive menBgrmihd2h KEHIHY ﬁﬁgpﬁyér %é@%ﬁgf(aﬁ&ur]ns 2 2he

gradually different, in dianetér, from eac er fro

other end of ddeicondust i ypramobel (RAIGHChaLHale ur the
conductive menber (32) are disposed in di ffgr e?t p%gﬁ%é, ir}'zs%rggti?/%ﬁ’%al
form ng a furgdreriorggneti ¢ nmenber (31) on the 10 conductive nenber (32);
and fitting the solid support nenber (34) into the

S
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hol | ow (41) of the holl ow suppo 1. (Amended) -A: coiled
‘conponent  (K3a) including: mumm‘nﬁ“nm having a pturality -of
“turns, conprising: 15 * ¢ a—suppcrt*nenber (33, 34); a

non- magneti ¢ nmenber (42) which is provided on a surface of the support
nmenber (33, 34); and a eepfliali V& MeABRFmAGRL1BI Chndnfodd OVi(de§l i b hea
non- magnetic nmenber (42) and has a plurality of turns 20 gradual |y
different, ipesipmetel,shrdaceash thécioilom oae) eofl theasdppbhe méhperend
of the conductive menber (32) such that the turns of the conductive nmenber
(32) are disppsed in different planes, respectively. 32.(Anended) A nethod

of producing a coiled conponent (K3a) 25 i ncludi ng a conductive nenber
havi ng a pIurallty of t@erwingonpni sithg t Mersmasnedfic mdmer ng(42 hol & ow
support menber havi ng a coni cal or pyram dal hO||OM/ 41) forned at its
central S port§ ive mémber (32) having a plurality turns

gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively; and

10 forming a further non-magnetic member (42) on
the conductive member (32).
33. (Amended} A method of producing a coiled component (K3a)
including a conductive member having a plurality of turns,
comprising the steps of:

15 forming a solid support member (34) having a
conical or pyramidal outer peripheral surface;

forming a non-magnetic member (42) on the outer
peripheral surface of the support member (34);
forming on the non-magnetic member (42) a

20 conductive member (32) having a plurality of turns
gradually different, in diameter, from each other from one
end towards the other end of the conductive member (32)
such that the turns of the conductive member (32) are
disposed in different planes, respectively; and

25 forming a further non-magnetic member (42) on

the conductive member (32).
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formng a non-magnetic nenber iipheral surface of .the
hol | ow (41) ‘of the support rrenber“lmnulmllm‘ﬁﬂlun the non-nmagnetic
‘menber (42) a5 conductive nenber t (32)s having a plurality - of
turns gradually different, in dianmeter, fromeach other fromone end
towards the guhqamended) BhaectBoduski yeoaREigly G3&bited ddjoridi® kg of
the conductive nmenber (32) are disposed in different planes, respectively;
~and 10 including faoraominc ifug triebaro rmaedmet A cpiaphetity( 42) turrd)e
conductive nmenber (32). 33.(Amended) A nethod of producing a coiled
conponent ( K8amprisling fifeastepducti:ve nenber having a plurality of turns,
conprising the steps of: 15 formng a solid support nenber
(34) having a conical or pyram dal outer peripheral surface; formng a
non- magneti ¢ nenber (42) on the outer peripheral surface of the support
menber (34);
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r. ®

o : . . 1pDs
form ng on the nqu-ppgnetic nenber (42) a 20 conductive nmenbdg 2)" ey
having a plura of tur ThteYnatoha m%&ﬁ?% anmet er, % m each J
other fro [ and i A
Chat "t he ThRRNATORSEARRECATTOR WO i DiyplR i PRHAL BoPRIRTDN TRaTY fiem)
pl anes,| (f1cisoetiongl Phtgnt Classificton S : (11 fedihtidal Bublitabién MUmbe® N - MAgNEOI 97/20327
menber |(42nopn14/08 1©MAJg004 ve nenber (138) . 34. (Arended) A nethod of
produciing a coil ed conponent (K3a) indl udi (8 Intermefisen) BxtiiationRatrper  had fungy! 9% (050697
plural ity of turns, conprising the steps of WO 97720327 70 ng a
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(57) Abstract

A coiled component (K1) comprising: an insulating member (3); a conductive member (5) which is provided in the insulating member
(3) and has a plurality of wms gradually differeat, in diameter, from each other from one end towards the other end of the conductive
member (5) such that at least the tums of the conductive member (5) are disposed in different planes, respectively; and a magnetic layer
(8, 9) which is provided on at least one of upper and lower faces of the insulating member (3).




- formng.a solid support nenb I]ﬂ”m coni cal or pyram dal outer
‘peri pheral surface; formng El“‘“ﬁmllmli nber (42) on one of a
peri pheral surface of the hol Fow (441) "of 5t hé hol | ow support nenber (33) and
the outer peripheral surface of the solid support nenber (34); 10

having. inepibEdperVRaERIRY [eulhl R | bighe.C, SIASL ChEaRIER - oPfom bach
Chat Léetg‘ﬁ?ﬁ§°%?d¥‘%8“’§%%3u%'§@%’%2§d (g " BBre At HRERELA’E) ent
Conduct | o PoRpoWf IER] BeHch (o MR %@2&%&5&%&%&; Aot he
hol I ow (Ravifly therdw! beymesBROL Ly TRHIL bé33hp1®fed as the magnetic

5 material.

The conductive member 32 and the lead-out
electrodes 35 and 36 may be made of any electrically good
conductor. However, since resistivity is wvital in the
coiled component and the coiled component has low electric

10 resistance, conductors such as copper, silver and alloy of
silver and palladium can be effectively employed.

The end face electrodes 37 and 38 may be made
of any electrical conductive material but generally are
e.ach formed by not a single layer but a plurality of layers

15 desirably. In case the end face electrodes 37 and 38 are
of surface mounting type, mounting strength of the end face
electrodes 37 and 38 or wetting of solder and solder
penetration on the end face electrodes 38 and 38 at the
time of mounting of their mounting on a printed-wiring

20 board should be taken into consideration. More
specifically, the same conductive materials as that of the
lead-out electrodes 35 and 36 is employed for the lowermost
layer, nickel resistant to solder is employed for an
intermediate layer and solder or +tin having excellent

25 wetting against solder is employed for the outermost layer.
However, this arrangement is merely one example and thus,
is not necessarily required to be employed. - Therefore,

material having excellent electrical conductivity, for
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