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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

different ignuyalth '?ﬂclhaﬁf‘gr the¥ifedif E'cﬂﬁﬁ&?ent Writhin §35$0 Q508! substrate.

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.




27 July 2005 2 However, in the nethod nentioned above for | aydruliggdds
plurality of substrates and perform ng high-density of the wiring circuit,
various circuit conponents are nounted gn a surface 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 Howereranoethet heethotdmketiconpabent firetiyetiagmaupturalitfyi sodd -

i nductor, which secures electrical characteristics by w nding, a copper
wire ar oundubstrates | 3% msblorming rhlglmd@n%lbséé)f ghe swirgngo cieghity  WHIqUSr CHBWL | ng
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passive conmponent wthin a | ani nated member where a plurality of insulated

resi n | ayersszeaoie mlodniermrqd:mem)rsprthau drgynsiking igereof tudiffigdt.t erns f or med on

at least two of the insula e esin, layers, a connecting can uctor |ch
is formed withi }agdcylats % £ madule; GmpinRcal TPEYFES ﬁgvéhsm pgance, t

el ectri cal llﬂ?cﬁg@n&%éﬁ}gn@tnéeggﬁb }nvéﬁl Ff Tf&%d%ﬂdu%ﬂar C\’Vﬁl%ﬂ' Eecﬂ% %fe%?rléflglt h

each ot her active conponent an I'Ve cofrpon

on-at | eashafieerddtidsiey Winding £cobp rtwﬂ%t:irﬁﬁﬂ@,a ﬁ:@ﬂt@b@l@mt ¢ﬁ|thﬁé @lpnect ed
thereto, and a coil forned within the | am nated nenber, where the coil is

formed of - &izsoet arp%ne@§omm¢ad@n@incae&sosxohsvctﬂlm/éowmlemgmf a madulefio difigubin at
| east one of the insulated resin |ayers,
SUMMARY OF THE 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.




where the coil pattern is sandwi ched between magnetic material® fy2@¥ on
the insulated resin layers. 27 July 2005 3 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a sectional view of a godul e component in accordance
with an exenplary enbodi nent of the presént invention. 5 Fig. 2Ais a
front view of electrical insulated substrate 3 of Fig. I. Fig. 2Bis a
sectional view of Fig. 2A taken along the line A-A. Fig. 2Cis a back
view of electrical insulated substrate 3 of Fig.1. Fig. 3Ais a front view
of electrical insulated substrate 5 of Fig.1. Fig. 3Bis a sectional view

of Fig. 3A \BHEF HEYOR mﬁqu‘o@gl‘pﬁg g3C is a back view of

el ectrical insulated substrate 5 g 4 is an expl oded

per spective view I+

PREFERRED ENMBODI Plﬂgc%?g?r% ary YRR 8 3£ 'ﬂtg &P?@g’%rﬂe%@n@% MERA S
denonst r at edxerhpldi§ chPefihf) twme%?%s%h?%ﬂtﬂ) [ he accompanying draw ngs.

Fig. 1 is a sectional view o e corrponen I n accordance with the

exenpi ary enbodi FgAto/0f: 4 BEPYRSEGE 1@&}%?1“;31&14&1?&(;@&9,@5 afkgsLy! ca

i nsul at ed substrates 1 to are ma resin ~suc S" epoxy

resin mxed w t hE§NORIRMY §ecftioh hew%‘fl“flgﬁglqﬁ!( g sﬁt AR, | am nated

menber. In other words, a plurality o ayers are

| ani nat ed, ther ey by i dBadiiokast Itk %@aﬁﬁﬁﬁ%ted%ﬂéﬁ%ﬁf&jg%g{q pare chip 8,

which is an active conponent such as | ectric y coupl ed

with wiring circp SR%fa%Gntlﬁve%&&rﬁﬂ ﬂl%m&%@ﬂ%ubg&até"@%f Fighring

circuit pattern 1 made of a conductive material contalning
Fig. 3B is a sectional view of Fig. 3A taken along the line B-B'.

10 Fig. 3Cisa 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




25 copper (Cu) or silver (Ag) is formed on electrical insulatéd Jshb¥i0bate
3. Underfill resin 22 nmade of insulated resin such as epoxy resin is
injected into a gap between sem conductor bare chip 8 and el ectri cal

i nsul ated substrate 3, and 27 July 2005 4 har dened. Chi p conponent 9,
which is a passive conponent such as a resistance, capacitor or inductor,
Is electrically coupled with wiring circuit pattern 15D wusing sol der 24,

where wirin | jt pattern 15D is formed on electrical 5insulafted
substrate 5%3@1‘%%% Il resin 22 is injected into a gap between chip
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usi ng g@hesgy estgglhzmg voltage fluctuation. Electrical insulated resin 16 containing

~ 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.




such as epoxy or silicone, and sandw ch spiral coil patterns 27Auly@003D.
Coil unit 26, whi-ch is fornmed nentioned above, of the nodul e conponent s
specifically described hereinafter with r&ference to Figs. 1, 2A, 2B, 2C
3A, 3B 25 and 3C. Fig. 2Ais 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. 27 July 2005 5 2C is aback view of
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patterns 11A to 11D are tornmed on a pl arar 15 insul ated

substrates, and BRdeolbel 281 170 GriCHAr Sk 1S &%l S‘@%ﬁ%ﬁ@%ﬁ%‘éﬁ%ﬁé@;@so
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13A and 13B made of ferrit magn
10  insulated substrates 8,4 and 5. As a result, four spiral coil patterns discussed

above form one coil.

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




permeability increases and a certain inductance value can be S&dube¥0520 |n
t he conventional nethod, conponents (e.g., coil conponents, active
conponent s or passive conponents) having %arge-sizes or -nmounting areas are
mounted on a limted area of a surface of “a circuit board to forma certain
circuit. Thus, downsizing is difficult because the conponents have to be
connected on the surface of the circuit board. In addition, wiring can not
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component of high-density and high-performance can be realized.

A manufacturing 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 fhrough dpeel layer whose main component is chroﬁ:te {Cr), thereby

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




in paste formis coated on a pol yethylene terephthal ate film &7 Jpby 2005
thickness wth a predeterm ned thickness by using a doctor blade method.
After that, the mnixture is dried but not hardened, and an insulated sheet
of 80 mthickness is forned (B stage). Tihen the insul at ed sheet is cut in
predeterm ned sizes, and a 20 via-hole of 0.15 mmdianeter is formed using
a carbon dioxide |laser. Besides the carbon dioxide |aser, the via-hole can
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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




copper foil is renoved fromthe insul ated sheet, so that el ect7Jaki2005

I nsul ated substrates 1 to 7 are forned. 15 Circuit conponents are nounted
on wiring circuit patterns 15A to 15C of _electrical insulated substrates 1
to 7, and electrically coupled thereto. wWhen seni conduct or bare chip 8 is
coupled, for exanple, a bunp nmounting which is one of bare chip mountings
is used. Electrodes on seniconductor bare chip 8 and wiring circuit

Opti cal and aredtF ol SHAgHo® MaR HRiRCH aga ieeeBRR stltet shbefalctanetie.
chip 8 is "Zfﬁﬁ%ﬁnﬁg?ﬁ{lﬁ%ﬁt ed substrates 3, and electrically coupled by

pressing an eat’l fill resin 22 nade of epoxy resin is injected
substrate 3. and CheroIARY dufeg 2t ol AR oSaBRE Hiide, rBRBHOBoxy
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chip 8 and ﬁ:leeégﬂ ﬁ&%eeh%%i@ﬁf&c%&bﬁéfeaéﬁp %‘and electrical insulated substrate 3.

10 - Electrical coupling using conductive adhesive instead of mounting using

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



10 Electrical coupling using conductive adhesive instead of medduhidf08si ng
sol dering can be used for nounting of the chip conmponent. As di scussed
above, after the conponents are nounted og electrical insulated substrates
3 and 5, electrical insulated substrates to 7 are lam nated as shown in
Fig. 1, and heated and pressed at 175 C and 150 kg / cm during 15 120

m nutes. Thus, the insulated sheets and the electrically conductive resin
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10 components are used. The insulated substrates are laminated in a manner
that 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.




Wien magnetic materials 13A and 13B, and seni conductor bare cH7duly 24005 chip
conponent 9 differ in height at nounting, a plurality of insulated
substrates having opening 28 corresponding to the projected areas of the 10
conponents are used. The insul ated substri@tes are lam nated in a nmanner
that thickness of the insulated substrates beconmes approximately within -
5% of thickness of the nounted nagnetic materials, chips or conponents.

The structure nmenti@gned aboye prgvent ressure frompartly applyin 0
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the top layer of, the | am nated nenper usin ol der 24. After sal dering,
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I nsul at ed sr%ﬁ!_rrbagtg 1. This structure prevents air from being involved and
air balls f A rating at the 20 gap while capacitor 10 and the
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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.




laninated, 5 the wiring circuit patterns fornmed in the |ani nat&dvheHifer
the via-hole conductor for electrically connecting at |east two of the
wiring circuit patterns each other, the frC chips or the chip conponents
fornmed in the | am nated nenber and el ect k cally coupled with the wiring
circuit patterns, and 10 the coil forred at the am nated menber, where the
coil has the coil pattern, a pattern of a conductive material

lI.e.,
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thereby reducing the size and thickness of the module component. The ceramic
10  capacitor has Jow ESR, thereby reducing power consumption of the module
component.

The insulated resin covers a part 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 hi gh-capacity capacitor is disposed on the top |ayer, where ¥halxg@d5ng
circuit pattern is formed, of the | am nated nenber, so that a

hi gh- performance and hi gh-density nodul e conponent can be realized. The
coil pattern is fornmed of the pattern of the conductive material 5
containing Cu and Ag, and shows |ow electric resistance, so that the nodul e
conponent having |lower electric resistance can be realized. The

hi gh-capacity capacitor is fornmed of the Qheet capacitor or the ceramc
capacitor. The sheet capacitor has a hig% capacity per unit vol une,

t her eby reducAmdst he size and thickness of the nodul e conponent. The
ceram c 10 capacitor has | ow ESR, thereby reducing power consunption of the
modul e conponert. Thé imadileteednpeséent, cohimhsinelpdes anractha eomponkat

hi gh-capacity capacitor, thereby working as an adsorbing surface when the
| ani nat ed mEd® papsive pomperendtwithin ademisatsdanambes weherssapturalifie ofodul e
conponent havi.n 15.superi or unting characteristics can be realized. In

this i n\éentm?}H??eéi B {4y P HeRL CRUPIESINGe conponents (e.g.,
' s | i ..
capact tance. el SR tirqrt e fottbrRsOR At GRTERER A € Bsklatad ng

el enent's OkeEQi [a$krs: Whi ch are conventionally nounted on a surface of a
mul tilayer wri ng slbstrate, 20 can be formed within the | ani nated nenber.

As a result, the somidctilgeodduetdRoRBI¢h i EbHHbAGY theR-dqBait yn&ioFcui t
conponents can be provided. | NDUSTRI AL APPLI CABI LI TY A nodul e conponent of

t hi s i nventhennsahtedcésidelay€rs,hiopselectridilhy cdhnectingraeiessti two of tham nat ed
menber. In addition, a coil conponent having a |arge-size or -nounting
area can bavirbigrechi patiernawitheeach othetier, so that the snall and
high-density mdtlflleeac%gfrépgor}ﬁggng&nanb tl{eega{sisfv%déomponent 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,




27 July 2005 12 CLAIMS 1. A nodul e conponent, which includes7anludildve
conponent and a passive conponent within a |am nated nenber where a
plurality of insulated resin layers are lam nated, conprising: wring
circuit patterns forned on at |east two df the |nsul ated resin layers; a
connecting conductor, which is forned within at | east one of the insulated
resin layers, for electrically connecting at |east two of the wring

conponent whi ch SRernCa BpALRE o [kboRed ok IRPHAVEY w AR b REE SIfBs: v,
and el ectri ?Qttlei‘n ?El%‘degftb% e r’reic}gtefdaﬁgnﬁ)e oil formed within the | am nat ed

menber , elnt c0| a colT" pattern nmade of a conductive
mat er i aI, and formed on at |least one of the insulated resin |ayers, wherein
t he coil pattern is sandvvi ched between magnetic materials formed on the
insulated resin %[ &%ﬂw ?cfaq nent of claim11, wherein one end
of the coil pattern |s e R y coup with one end of another coil

bher ai n tne. end FC e'“é%.ctﬁé’%“”t%ﬁrts Rt A's Boll CRRRG e iR ofieriala

of anot her d on another layer through a via-hole
conduct or . &ﬁi.lnf]%génod%l]e onponent of claiml,

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




27 July 2005 13 wherein a capacitor is disposed on a top Iaye?r7,J“\’/0h%qoé a
wring circuit patternis forned, of the | am nated nenber. 5. The nodul e
conponent of claiml1l, 5 wherein the coil lt;iattern is forned of a pattern of
the conductive material containing Cu and® Ag. 6. The nodul e conponent of
claim4, wherein the capacitor is formed of one of a sheet capacitor and a
ceramc 10 capacitor. 7. The nodul e conponent of claim4, wherein at | east
one part of the capacitor is covered M | ated resin. 15 20 ABSTRACT
A nmodul € conponent includes a wiring circulrt pattern fornmed on an -

Lhe- Tnedl ated r Eo BGuERSnib AR BLIRSCE WHEL Cir i) ﬁgﬁiﬁfn fgs%l? "
h

,tnﬁ: Ldes. on ThfHtdd Paks T4 h?ﬁgﬁ%%‘qﬁé‘%ﬁé)g @%ﬁ%‘fh SRR J o 8‘|Hﬂ% l?ﬁms}ge
fher ero. an %n%%gqer?ggi}%ggmc 5 Wikt PRLA S 5RR £ CILE I F HOSEER,
of a coig p @ﬁ'ﬁ:ﬁftr"pdm%s%fgcﬁ otEQNAdY§Ld Qﬁ%figf‘et %@#peﬁwr nEd]&ﬁieFﬁél active

insul ated resin | netic materi a

insulated r E%Boh@ﬂi?ﬁﬁd asﬁgsds%ec 9015198118195, | whidBld:& fimed on at least one of the

wiring circuit patterns and electrically connected thereto, and a coil formed
within a laminated member; The coil is formed of a coil pattern made of a
conductive material, and formed on the insulated resin layer. Magnetic
10  materials, which are formed on the insulated resin layers, sandwich the coil

pattern.




