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present .invention relates to a nodul e |nclud|ng a circuit conponent, and
more particularly, to a nodul e conponent fSIng a multilayer wiring
substrate including the circuit conponentiwi thin an insulated substrate. 10
BACKGROUND ART Recently, according as an el ectroni c apparatus has been
required to be downsized and hi gh-performance, a circuit conponent. has
been needed to be high-density and;ﬁ%%5$@§?i Jrance nore than ever. As a.
result, a wiring substrate is requi his need of high-density
and hi gh-performance of the 15 circuit conponent. A build-up nethod for

| ayering a plurality of substrates is known as one nethod for allow ng the
Wi ring substrate to becone high ~up nethod is described
herei.ﬁafter. Phot osensitive resﬂ\g Ma(?é@ﬁ%ﬁm surfaces of a core
substrate, which is nmade of gl ass-epoxy or the |ike, where 20 wiring has
been forned on both sides of the core substrate by etching of copper foil.

Then t hey (ﬁ&fﬁ t exposed and devel oped, so that insulating
| ayers haV| ng a ré%g I ﬁpe are formed. After that, electrol ess copper

Coat i ng, et chi ng Bndreseutia oAt ErRlpeciite BRIRR NI sl b Bhrent .
bl aci ng 15 Faf radey RSB B B indHg) Eikly %%ev%%”%?m@ﬁwﬁ%%g
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10 BACKGROUND ART

Recently, according as an electronic apparatus has been required fo be
downsized aﬁd high-performance, a circuit componént has been needed to be
high-density and high-performance more than ever. As a result, a wiring
substrate is required to fit this need of high-density and high-performance of the

15  circuit component. _

A build-up method for layering a plurality of substrates is known as one
method for allowing the wiring substra{:e to become high-density. The build-up
method is described hereinafter. Photosensitive resin is coated on both

. surfaces of a core substrate, which is made of glass-epoxy or the like, where

| 20  wiring has been formed on both sides of the core substrate by etching of copper
foil. Then the core substrate is exposed and developed, so that insulating

layers having a through-hole are formed. After that, electroless copper plating

is applied to the surface of the core substrate, then resist coating, etching and

resist removing are sequentially executed. Thus, a through-hole conductor and

25 a wi_ring circuit are formed. As a result, plating is formed inside the through-
hole, and wiriﬁg circuits onr the different insulating layers are connected with

each other.




However, in the method mentioned above for |ayering a plurali t3/ Jgky 2005
substrates and perform ng high-density of the wiring circuit, various
circuit conponents are nounted on a surhace of the wiring substrate when
they are nodularized. In this case, projected areas of the circuit
conponents determne a size of a nodul e conponent, so that downsi zing
thereof is difficult. Particularly, when the nodul e conponent requires a

hi gh i nduct ance Héwevermadutle aaosthbodementiesds dboveofnt layetinged phdalityorof

whi ch secures el ectrical _characteristics by winding a_copper wire around a
ferrite bolsybsirates, ang pepfpsming, high-dengty a@fy AR aVHHIE FOLFHLE NYATIOWSr 4B so

t hat downsi zi a le,] ifficult. MVARY OF T I I

accor dance SRS aaotOGd o prultict of iR PBine CHEFES SVERDu e dls
nodul e conpRG ANk ze i [ahthid chied §oRBedACAreY € of ARP XMRDIt SdtpShdd®S dbtémine a
conponent w thin a | am nated nenber where a plurality of insulated resin

| ayer s ar e sidearfi nmioddle comprriesi.rsg: thai ddvmpiding chéreopmt di€iadt.f or ned on at

| east two of the insylated resin |ayers, a connecting canductor, which is
formed wi thin atereaesnahen Fne‘noglr‘@u‘Foé’t‘%‘HlePégP%mF%ﬁyér@ggflmiu‘"et?’é‘iﬂs Bl | y
connecti ng aajtnE f i [ Ci i er.ns; W C her,
the active I@%dr#}:l)gnen 15 agﬁgpt%tgﬁgat\séﬂsﬁfeﬂg}:oanp%x%gninﬁli%h ‘gt?‘é’m %)Jrz:rlrlg% glﬁaggﬁ&ﬁ

| east one @hatdeeridtidsitey lifidiigta aap%ﬁrw&e A00n€ ek fitec BbbYinC ONNRRt @Ge, a
thereto, and a coil fornmed within the | am nated nmenber, where the coil is
formed of - &izsgodn arpares donmenndng inceasendigcthalydowngismigail a madudlefio daffiguin at
| east one of the insulated resin |ayers, where the coil pattern is

sandwi ched between magnetic materials forned on the insulated resin

layers. 27 giiMmiAR3POPTHE INVENTION

In accordance with an aspect of the present invention, there is provided a
module component, which includes an active component and a passive component
within a laminated member where a plurality of insulated resin layers are
laminated, comprising:

wiring circuit patterns formed on at least two of the insulated resin
layers,

a connecting conductor, which is formed within at least one of the
insulated resin layers, for electrically connecting at least two of the wiring
circuit patterns with each other,

the active component and the passive component which are formed on at
least one of the wiring circuit patterns, and electrically connected thereto, and

a coil formed within the laminated member,

where the coil is formed of a coil pattern made of a conductive material,
and formed on at least one of the insulated resin layers,

where the coil pattern is sandwiched between magnetic materials formed

on the insulated resin layers.




BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 i-s a sectional view of7 Bly2fifi e
conponent in accordance with an exenplary enbodi nent of the present
invention. 5 Fig. 2Ais a front view of e%ectri cal .insul ated substrate 3 of
Fig. I. Fig. 2Bis a sectional view of Fg. 2A taken along the line A-A".
Fig. 2Cis a back view of electrical insulated substrate 3 of Fig.1l. Fig.
BAis a front view of electrical insulated substrate 5 of Fig..l. Fig. 3B
is a sectional view of Fig. 3A taken along the line B-B. 10 Fig. 3Cis a
back view of electrical insulated substrate 5 of Fig.1. Fig. 4 is an

expl oded perpgpRG D%GR‘H”TRBN%P‘H%?)%M@ of Fig.1. DETAILED

DESCRI PTI ON OF A PREFERRED ENMBODI exenpl ary enbodi nent of ‘the
present inventiOfd Sy @&H%%ﬁ?ﬁaﬁ?ie“ﬂéf Q%&a@%féo%vpdﬁfe% iﬁee{ac%{ﬁé%%e tith *Lfn .
acconpanyi ng draw ngs. Fig. I's a sectional view of a nodul'e coffponent in

accordance WeiRMpldls e eqﬁybfgﬁ@ﬁ%gétggg Whildye present invention. In Fig.

1, electrical 1nsulated substrates are made of insulated resin such

as epoxysresin ;T:n%e.wstahfrbﬁp’a%gf‘bgelgftﬁc Iil:t.s?&%l}eh?éﬁb@ﬁggt%&e'gto?ﬂg&m a 20

| am nat ed nenbe n ot her wor ura I nsu réstn |l ayers are

| am nated, there fa ' ' ) ok» bare chip 8,
which is an acti %g'c??nigownger#ﬁgﬂﬁ aséﬁ%%brgg%{ﬂ,l %W%a ry coupl ed
Wi th wiring circpid opftLhdbkl el 5 rval ﬂx%hlé’cﬁﬂ@ub até"@%fggé’.‘%“ ng

circuit pattern 1A made of a conductive nmaterial contalning opper (Cu)

or silver (£0) |Pid SATEG MoneViek!of dedriciPisalfdd JuBShhal 6 ofmig tnder fil |

resin 22 made of insulated resin such as epoxy resin Is Inject into a

gap between sem pRNERGEQ sdefibBalHibR &F 1/Bdg ! ' i ggt substrate 3,
and 27 July 2005 %2 har desned. e BlaR’takb bﬁﬁig RSB,
10 Fig. 3C is a back view of electrical insulated substrate 5 of Fig.1.

Fig. 4 is an exploded perspective view of a module component of Fig.1.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
The exeinplary embodiment of the present invention is demonstrated
15  hereinafter with reference to the accompanying drawings. |
- Fig. 1 is a sectional view of a module component in accordance with the
exemplary embodiment of the present invention.
In Fig. 1, electrical insulated substrates 1 to 7 are made of insulated resin
such as epoxy resin mixed with inorganic filler, and laminated to form a
20 laminated member. In other words, a plurality of insulated resin layers are
laminated, thereby forming the laminated member.
Semiconductor bare chip 8, which is an active component such as IC or
LSI, is eleo_:ti‘ically coupled with wiring circuit pattern 1A through solder bump
21, where wiring circuit pattern 1A made of a conductive material containing
25 copper (Cu) or silver (Ag) is formed on electrical insulated substrate 3.
Underfill resin 22 made of insulated resin such as epoxy resin is injected into a

gap between semiconductor bare chip 8 and electrical insulated substrate 3, and




Chi p conponent- 9, which is a passive conponent such as a resi SX/anbe3005
capacitor or inductor, is electrically coupled with w ring circuit pattern
15D wusing solder 24, where wiring ci rcui% pattern 15D is forned on _
el ectrical 5 insulated substrate 5. Underfill resin 22 is injected into a
gap between chip conponent 9-:and el ectrical insulated substrate 5, and
hardened. Hi gh-capacity capacitor 10 is nmounted on electrical insulated
substrate 1; Eé)ﬂedexanpl e, when this nodul e works as DC/DC converter which
converts a B&I power supply into a DC power supply of a different vol tage,
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~ epoxy resin or phenol resin covers capacitor 10. A sheet capacitor or a ceramic
capacitor is used as capacitor 10.
Electrode 25 for éxternal connection is formed on electrical insulated
substrate 7, and connects the module compohent to an external device.
15 Electrical insulated substrates 1 to 7 are electricé]ly coupled with each other
through via-hole conductors 27. Via-hole conductors 12, 14, 18 and 27 form
éonducfors for electrically connecting a plurality of circuits.
Coil unit 26 is formed of spiral coil patterns 11A to 11D, which are formed
on both sides of electrical insulated substrates 3 and 5, and magnetic materials
20 13A and 13B made of ferrite. Magnetic materials 13A and 13B are respectively
bonded on one side of electrical insulated substrates 2 and 6 using adhesive 20
such as epoxy or silicone, and sandwich spiral coil patterns 11A to 11D.
Coil unit 26, which is formed mentioned above, of the. module component
1s specifically described hereinafter with reference to Figs. 1, 24, 2B, 2C, 3A, 3B
25 and 3C. |
Fig. 2A is a front view of electrical insulated substrate 3. Fig. 2Bis a

sectional view of electrical insulated substrate 3 taken along the line A-A’, Fig.




2C i s aback view of electrical insulated substrate 3. Fig. 3A27duly X008nt
view of electrical insulated substrate 5. Fig. 3B is a sectional view of
electrical insulated substrate 5 taken alLong the line B-B'. Fig. 3Cis a
back view of electrical insulated substrédte 5. In these Figures, spiral
coil patterns 11Ato 5 11D are nmade of a conductive material containing Cu
or Ag, and forned on both sides of electrical insulated substrates 3 and
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for connectile thiaWR¥8cofli N this case, wiring becones |onger, so that a
parasitic capacitance, resistance or inductance is generated. As a 27 July

2005 In this case, certain magnetic flux is secured by coupling spiral coil

patterns 11A to 11D, with their winding directions kept in the same direction.

Besides, spiral coil patterns 11A to 11D are formed on 2 plurality of electrical

15 insulated substrates, and ends thereof are coupled through’ via-hole conductors,
. 80 that the coil unit having greater magnetic flux can be formed.

Moreover, spiral coil patterns 11A to 11D are sandwiched between
magnetic materials 13A and 13B made of ferrite or the like, so that magnetic
permeability increases and a certain inductance value can be secured.

20 In the conventional method, components (e.g., coil components, active
components or passive components) having large-sizes or -mounting areas are
‘mounted on a limited area of a surface of a circuit board to form a certain circuit.
Thus, downsizing is difficult because the components have to be connected on

“ the surface of the circuit board. In addition, wiring can not be completely

25 connected by only designing wiring on the surface, so that laminating a piurality
- of layers is used for connecting. However, in this case, wiring becomes longer,

so that a parasitic capacitance, resistance or inductance is generated. As a




6 result, it is difficult to secure necessary circuit charact &7iJali2095 | n
this invention, coil patterns are fornmed on parts of wiring circuit
patterns, where active conponent or passiye conponents are nounted,
provided on a plurality of the insulatedresin |ayers.. The coil patterns
are lamnated, 5 and respective insulated resin |layers are electrically
coupled. As a result, coil conponents are formed within the | am nated

ayers, and ddosial Enben 998008033k hley RRRIIRRULELAR {0 active

conponent s or passive conponents becones ort m ng the coil
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Next, copper foil of 9 gmis formed on one Si of cafrier-transfer copper

fol | of 70 @hbineaiait ielRaBhsibAYRN HERSRIRIANCOERRBE Healidudt M O (T,

thereby making copper-carrier-tra copper surface of the
copper foil oppogivh#nufacturing method of the module component mentioned above is

described hereinafter with reference to Figs. 1 to 4.
Epoxy resin, filler which is SiO, powder of 0.1 um to 100 pym, and an
15 hardening agent are mixed by a stirring-mixi;lg machine. Resultant mixture
in paste form is coated on a polyethylene terephthalate film of 75 ym thickness
with a predetermined thickness by using a doctor blade method. -After that, the
mixture is dried but not hardened, and an insulated sheet of 80 wm thickness is
formed (B stage). Then the insulated shéet 1s cut in predetermined sizes, and a
20  wia-hole of 0.15 mm diameter is formed using a carbon dioxide laser. Besides
the carbon dioxide laser, the via-hole can be formed using various kinds of lasers
(e.g., YAG laser, excimer laser) or a puncher. |
Electrically conductive resin paste is applied into the via-hole using a
screen printing method, so that via-hole conductors 12, 14 and 18 are formed.
25 - Next, copper foil of 9 um is formed on one side of carrier-transfer copper
foil of 70 pm I:hrough dpeel layer whose main component is chroﬁ:te {Cr), thereby

making copper-carrier-transfer copper foil. A surface of the copper foil opposite




27 July 2005 7 to. the peel layer has been treated to be roud.Julh&0®opper
foil of 9 mof the copper-carrier-transfer copper foil (the brand nane'is
peel-abl e Douhaku made by Furukawa Electric Co., LTD.) is etched by using a
photol it hography process and an etching process. Asa result, spiral coil
patterns 11A, 11B, 11C and 11D, 5 and wiring circuit patterns 15A, 15B and
15C are formed. Both surfaces of the insulated sheet and the patterned
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sem conduct or "bare chip 8 and el ect Fi _ N _
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heat-hardening resin in the insulated sheet softens and the wiring circuit
patterns- are buried in the insulated sheet. After that, the ca_rrier-transfer
copper foil is removed from the insulated- sheet, so that electrical insulatéd
substrates 1 to 7 are formed.
15 Circt_zit components are mounted on wiring circuit patterns 15A to 15C of
electrical insulated substrates 1 to 7, and electrically cpupled thereto.

" When semiconductor bare chip 8 is coupled, for example, a bump
mounting which is one of bare chip mountings is used. Electrodes on
semiconductor bare chip 8 and wiring circuit pattern 15A on insulated

20 | substrates 3 are ppsitidned for alignment using optical and electrical image
processing. After that, semiconductor bare chip 8 is mounted on insulated
substrates 3, and electrically coupled by pressing and heatiﬁg.

Underfill resin 22 made of epoxy resin is injected into the 'gap between
semiconductor bare chip 8 and electrical insulated substrate 3, and then

25  hardened.

Underfill resin 22 is mixture of epoxy resin and inorganic fillers such as silica,

and can release stress caused by difference of thermal expansion coefficient




and can rel ease stress caused by difference of thermal expansiZdiuly2005
coefficient 27 July 2005 8 . between sem conductor bare chip 8 and
electrical insulated substrate 3, thereby_ inproving reliability. Not only
sol der bunp 21 but al so ACF nmounting using anisotropic conductive resin
can be used in the bare chip nmounting. In this case, the 5 anisotropic
conductive resin is applied on wiring circuit pattern 15A, and a gold bunp
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soldering can be used for mounting of the chip component.

As discussed above, after the components are mounted on electrical
insulated substrates 8 and 5, electrical insulated substrates 1 to 7 are Iaminated
as shown in Fig. 1, and heated and pressed at 175 °C and 150 kg / cm? during

15 120 minutes. Thus, the insulated sheets and the electrically conductive resin
paste are hardened, so that the wiring circuit patterns and the insulated sheets
are coupled with each other ﬁ.rnily and mechanically. Simultaneously, via-hole
conductors 12, 14 and 18 burying the conductive resin paste' are electrically
connected with wiring circuit patterns 154, 15B and 15C, so that laminated

20  member is formed. - |

As shown in Fig. 4, opénings 28 corresponding to projected areas of the
components are formed at electrical insulated substrates 2 and 6, which are
disposed at electrical insulated substrates 3 and 5 where the components are
mounted. Opening 28 reduces compressive stress, which is caused in

25 laminating, of the components and prevents deterioration of electrical
characteristics.

In addition, if via-hole conductors 27, an electrode, the wiring circuit




characteristics. In addition, if via-hole conductors 27, an el2dduboH¥5 t he
wiring circuit 27 July 2005 9 pattern or the like is formed on el ectrical

i nsul ated substrate 2 or 6, and opening 8 is not forned, the follow ng

di sadvant age is occurred. Because electrital insulated substrates 2 and 6
softens in lamnating, a position of via-hole conductors 27, the electrode
or the wiring circuit pattern is displaced, so that 5 connecti on between
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at nounting on a notherboard, e capaci tor. becone ree Trom darage
by a shock ikt thickness of the insulated substrates becomes approximately within = 5% of

- thickness of the mounted magnetic materials, chips or components.

The structure mentioned above prevents pressure from partly applying to

the circuit components after laminating, and prevents air balls from generating
15  around the circuit components, thereby improving reliability.

Next, high-capacity capacitor 10 is electrically coupled with the top layer
of the laminated member using solder 24. After soldering, adhesive 20 is
applied to a gap between capacitor 10 and electrical insulated substrate 1. This
structure prevents air from being involved and air balls from generating at the

20 gap while capacitor 10 and the electrical insulated resin are coated.
Last, electrical insulated resin 16 is applied in a manner to cover
~capacitor 10, thereby securing evenness. Because of the evenness, handling of
a mounting apparatus such as a mounter becomes easy at mounting on a
motherboard, and the capacitor becomes free from damage by a shock at
25  handling, thereby improving reliability.
Numerals used in this embodiment are just examples, and this invention

is not limited to these numerals.




25 handling, thereby inproving reliability. Numerals used in t3ikly 2005
enbodi nent are just exanples, and this invention is not limted to these
nunmeral s. 27 July 2005 10 As discussed above, the nodul e including the
circuit component of this invention incli¥des the follow ng el enents: the
| am nat ed nmenber where a plurality. of the insulated resin |layers are
| am nated, 5 the wiring circuit patterns fornmed in the |am nated nenber,

t he vi a-hol e conquct.or. fo | ect i cal l.y,connecting at. | east two o he.
wring evreur s i a8l bV, fher Boahle Peaiingd B cirnt cmpoRn shaRis
formed in the | am nated [, and | ectrically coupled with the wiring
circuit pat t“gYe %}%W&ﬁi%’gﬁﬁg?%%wmﬁ&ﬁwanﬁ the | am nated nenber, where the
coil has the coi ttern, .i.e.. a pattern of. a nduct i ve .mat er al
continuously for bé‘g,aqlwalt?]%n}em%a‘ygﬂr%Rg@%ﬁg%%glsé‘bﬁtﬁdﬁ%we?%ﬂe
sandw ched Pﬁ]v\ea%n ferrite layers. In this invention, the I C chips or the
chi p conponé gn ich have been 15 conventionally nounted on a surface,

having &1 ar ge- o vng iR abaRS formed istthe ymiBated e Roran nat ed
The modlul e compolihTagiolt A e e e e ompc i) At ehe QLdhe Wispe
Eeotrcal 15 OBs AREERL FRHBMEE ™0 anot her coi | pattern formed on
orother Laer Bl ol S b Behh B R Rk et 5o
electrically coupled with the wiring circuit patterns, and :
10 the coil formed at the laminated member,
where the coil has the coil pattern, i.e., a pattern of a conductive material
continuously formed, in the laminated member, and the coil pattern is
sandwiched between ferrite layers.
In this invention, the IC chips or the chip components, Whiéh have been
156  conventionally mounted on a surface, can be formed in the laminated member.
In additiqn to that, a coil unit having a large-size or -mounting area can be
formed in the laminated member, so that a small and high-denéity module
component can be realized.
The module component of this invention has a plurality of the coil
20 patterns in the laminated member, and one end of the coil pattern is electrically
coupled with one end of another coil pattern formed on another layer. Using
this structure, a thin coil can be formed in the laminated member, so that the
module can reduce its thickness and size.
One end of the coil pattern of the coil unit is electrically coupled with one
25 end of another coil pattern formed on another layer through the via-hole

conductor, and a connecting section can be freely positioned. As a result, the

module component can reduce its thickness and size.




One end of the coil pattern of the coil unit is electrically cOuled0Rith
one 25 end of another coil pattern formed on another |ayer through the

vi a-hol e conductor, and a connecting section can be freely positioned. As
a result, the nopdule conponent can reduce its thickness and size. 27 July
2005 11 A high-capacity capacitor is disposed on the top |ayer, where the
wring circuit patternis forned, of the | am nated nenber, so that a
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conponent, haV|ngqfomer el'eciric rési'stance

hi gh- capaci %gqﬁﬁﬁﬁehg{%iﬁ#@%Eﬁ’glél%gleﬁ?g?ﬁEg%%%lﬁ:a acitor or the ceramc

capaci tor. sheet capaci A P d'loer unit vol uma,h
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As a result, the sm conponent | Sity

componet s &afacker HaRVicWedasR,! NP R iueile- bSHBL Wohdumption of the module

component.

| The insulated resin covers a pa.rt or whole of the high-c'apacitycapacitof,
thereby working as an adsorbing surface when the laminated member is
- mounted at the motherboard. As a result, the module component having
15  superior mounting characteristics caﬁ be realized.

In this invention, electric elements such as active componénts (e.g.,
semiconductor elements, LSIs or ICs) or passive components (e.g., capacitance
elements, resistance elements, filter elements, oscillating elements or coils)
which are conventionally mounted on a surface of a multilayer wiring substrate,

20 can be formed within the laminated member. As a result, the small module

component including high-density circuit components can be provided.

INDUSTRIAL APPLICABILITY
A module component of this invention can include IC chips or chip
25 components in its laminated member. In addition, a coil component having a
large-size or -mounting area can be formed in the laminated member, so that the

small and high-density module compbnent can be realized.




A nodul e conponent of this invention can include | C chips or c¥iiyly 2005
conponents in its lamnated nenber. In addition, a coil conmponent having a
| arge-si ze or -nounting area can be formed in the | am nated nenber, so that
the small and hi gh-density nodul e conponent can be realized. 27 July 2005
12 CLAIM5 1. A nodul e conponent, which includes an active conponent and a
passi ve conponent within a | am nated nenber where a plurality of insulated
resin |ayers are | am nated, conpri sing: Tﬁring circuit patterns formed on
at least two of the insulated resin |layers; a connecting conductor, which-
is formed witRimsat | east one of the insulated resin |layers, for
electrically connecting.-at least two of the wring circuit patterns with
each other; thelactivA nmthdeeumpadent)erpaiisincdudespnrsniveromipoacat f or med
on at |east one of the wiring circuit patterns, and electricall¥ connect ed
thereto; af@dad pessivesompongntivithime lpminatedsuembesevhersrepbiralithefcoi | is
formed of a cqﬁl attern made of a copductive material, and forned on at

| east one dRSY HEﬂqOngm iﬂy&HS AESs 1y > CONUNEHBEN the coil pattern is

sandw ched bet . net i: rials formed op the ins fed resin

| ayers. 2. The%@hﬁ%ég%gr%ﬂ?ér% ?‘P%Fﬁ&l?n vﬂe e@isﬁ %% &@%flnﬂ]}t%i I
pattern isr@&ﬁlﬁfaﬁkf\s&' |y coupled with one end of another coil pattern
formed on anot he dyer. 3. The nodul e conponent of claim 2, wherein one

end of the coil apgdimédting condalctbEabhiclt 93 BdbRAcH W ithen@tdBfst one of
the insulated resin layers, for electrically connecting at least two of the
wiring circuit patterns with each other;
the active component and the passive component which are formed
on at least one of the wiring circuit patterns, and electrically connected
thereto; and
a coil formed within the laminated member,
wherein the coil is formed of a coil pattern made of a conductive
material, and formed on at least one of the insulated resin layers,
wherein the coil pattern is sandwiched between magnetic

materials formed on the insulated resin layers.

2. The module component of claim 1,
wherein one end of the coil pattern is electrically coupled with one end

of another coil pattern formed on another layer.
3. The module component of claim 2,
wherein one end of the coil pattern is electrically coupled with one end

of another coil pattern formed on another layer through a via-hole conductor.

4. The module component of claim 1,




of another coil pattern fornmed on another layer through a vi a-X{duly 2005
conductor. 4. The nodul e conponent of claiml, 27 July 2005 13 wherein a
capacitor is disposed on a top layer, where a wiring circuit pattern is
fornmed, of the | am nated nmenber. 5. The ndul e conponent of claim:1, 5
wherein the coil pattern is forned of a pattern of the conductive materi al
containing Cu and Ag. 6. The nodul e conponent of claim4, wherein the

Ci is f ' . [ ic .10 . .
capaci tor. 7. totaxdn 8WGpakth B ApoRERA b Yopribe YRR s Sl civouit, o
t he capaci tgéfthg% &ofégﬁl%g? &ffﬂél‘aﬂﬁﬂ%ﬁe}o ohBRbN- 15 20 ABSTRACT A nodul e

conponent | s awring circui atternformed on an insulated resin
| ayer, and a connecting conductor, which is formed within the insulated
resin layers, for electrically connecting at |least two of the wiring

circuit patter ”S?.ef"l‘fé‘m%ﬁtﬁfécoﬂﬁ&éﬁ%‘flcfajﬁofponem further includes an

active conponent ‘and a passive conponent, “which are forned on at |east one

o, e 1y S, e R0 A P8O0 5 SEh L gt °

pattern madg, fifn @R{‘Q#& ive material, and formed on the insulated resin
| ayer. Magnetic nmaterials, Wwich are forned on the insulated resin | ayers,
sandwi ch the coil pattern.

6. The module component of claim 4,

wherein the capacitor is formed of one of a sheet capacitor and a ceramic

10  capacitor.

7. The module component of claim 4,

wherein at least one part of the capacitor is covered with insulated resin.

15

20






