; qre3ehWshTl . 6T<9@ DESCRI PTION 5 TECHNI CAL FI ELD The present invention
relates to a nodule including a circuit conponent, and nore particularly,
to a nodul e conponent using a nultilayer wiring substrate including the
circuit jthin an insul ated subptrate. 10 BACKGROUND ART
Recentlgm\Wﬂmm as an el ectronic apparatus has been required to be
downsi z I gh-performance, a circuit conponent has been needed to be
hi gh- densi til‘”éﬁd hi gh- perfornmance nore than ever. As a result, a wiring
substrate is required to fit this nBESOCRIBTIBONdensity and hi gh-performance
of the 15 circuit conponent. A build-up nethod for layering a plurality of
subst r at “\M\nmm\\as one nethod for allowing the wiring substrate to
becone Am“\ The buil d-up nmethod is described hereinafter.

Phot osensi t i.¢@ootesi n i s coat ed MORDIITBESGOMEONEINTa core substrate, which
is made of gl ass-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 i s exposed and devel oped, so that insulating |ayers having a

t hr ough-8hol FECHENIGCATIEBIEBDt er t hat, el ectrol ess copper plating is applied
to the surface of the core substrate, then resist coating, etching and

resi st renovi ng The presprerinvehtiyn eslater toda ridtdide including g feitenl tecomopaherttor
and 25 a wiring circuit are formed. As a result, plating is forned inside

t he t hr oughahdl moranpamticulady,cte cuirhedale thwpdhéhte nsmg i ansuuitilaggr | wirens
are connected with each other. 2 However, in the nethod nentioned above
for | ayeri ngulbstpateriachudyng the civstit abmpoannt pethioam mgulkitgth sdbstyatey of t he
wiring circuit, various circuit conmponents are nounted on a surface of the
W ring substrate when they are nodul arized. In this case, projected areas
of the circuit conponents determne 5 a size of a nodul e conponent, so that
downsi Z1thg BAGKGROUYND ARTult. Particul arly, when the nodul e conponent
requires a high inductance, the nodul e conponent needs to nount a fixed

i nduct or, whi ch Becantlys asrewding @al aw ledectirande iappacatusyhas hdemgegquiregderben r e
around a ferrite bobbin. In this case, a size or an area for nounting

i ncreases, dowhbized cowhdigh-perfofmaneedulcircuit dompondrtchas besunmaeryddp THE

| NVENTI ON A nodul e conponent, which includes an active conponent and a
passi ve 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 substrate 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 wiring circuit are formed. As a result, plating is formed inside the through-
hole, and wiring circuits on the different insulating layers are connected with

each other.



component within a | am nated nenber where a plurality of insulated resin 15
| ayers are lam nated, includes the following elenents: wiring circuit
patterns fornmed on at |east two of the insulated resin |ayers, a connecting
conductor, which is formed within at | easty one of the insulated resin

| ayers, for electrically connecting at | east two of the wiring 20 circuit
patterns each other, the active conponent and the passive conponent which
are formed on at |least one of the wiring circuit patterns, and electrically
connect ed t her et Howandr,airc ¢hé hethoel méntioned hbovarfbndngering ndeplnralitsr ef t he
coil is formed of a coil pattern nmade of a conductive material, 25 and
formed on asubstesiesontd @lerfobming shichtduhsitgsof thaweiiring eirenit, tvheiotsidircuit
pattern is sandw ched between magnetic materials formed on the insul ated
resin | ayer SompodedBl dae oGOR PohGN strfatelof DRAW NG ubstrate svienstiedy aral
view of a nodul e conponent in accordance with an exenplary enbodi nent of

t he present modudatizaah. In thigcas2Aprsjeatetlrarehs of ehve cifrcwik eomponahts detetates
substrate 3 of Fig 1 Fig. 2B is a sectional view of Fig. 2A taken along the
line A-A . Fisipe ¢fG modalderhponent, sé tledteddwnsizingitherdodftiedificbkt rate 3 of
Fig.1. Fig. 3Ais a front view of electrical insulated substrate 5 of Fig.1
Fig. 3B is a secParmtailaviyewhefi the gnodide camnponahbrgyites 4 high BidBictarid®, the.
3C is a back view of electrical insulated substrate 5 of Fig.1. Fig. 4 is
an expl odednpeudepeompornent eweds ta modnt @ fizeghdnduetonf which secured AlledErical
DESCRI PTI ON OF A PREFERRED EMBODI MENT The exenpl ary enbodi nent of the
present i nvemiagteristicddryomitiding acoppehwis axaundra fairtibe belflsinende this dake, a
acconpanying drawings. Fig. 1 is a sectional view of a nodul e conmponent in
accor dance sizehott ha eresnidiamyowerthngliinersased, $chdéhptr dowmsizing eoft aamodiite s g.
1, electrical insulated substrates 1 to 7 are made of insulated resin such
as epoxd r edifficultxed with inorganic filler, and laninated to forma 20

| am nat ed nmenber. In other words, a plurality of insulated resin |layers are
| am nat ed, thereby form ng the | am nated nmenber. Sem conductor bare chip 8,
which is an active conponent such as IC or LSI, is electrically coupled
wWith wiri ngSHNMARY[SgFﬂ%HE INVENASOM sol der bunp 21, where wiring circuit
pattern 1A nmade of a conductive material containing 25 copper (Cu) or
silver (Ag) is fAmedulercosipanentcahiimingludescan abkive aompdnenhdndfa passiesi n
22 made of insulated resin such as epoxy resin is injected into a gap

bet ween senteupoeentowithinea daimpnatedntheshbkent wheza¢ a phunadity dbfsimsvlated eregin and

15 layers are laminated, includes the following elements:
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
20 circuit patterns 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,
25 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.



4 hardened. Chip conponent 9, which is a passive conponent such as a

resi stance, capacitor or inductor, is electrically coupled with wiring
circuit pattern 15D using solder 24, where wiring circuit pattern 15D is
formed on electrical 5 insulated substratg 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 nounted on

el ectrical insulated substrate 1. For exanple, when this nodul e works as
DC/ DC converter which converts a DC power supply into a DC power supply of
a different voltage, capacitor 10 is used 10 for stabilizing voltage

f 1 uct uat i onBREEFCDESCRIPTION ORTHE HDRAWINGS It ai ni ng epoxy resin or phenol
resin covers capacitor 10. A sheet capacitor or a ceram c capacitor is used
as capacitor 10.Fig. dcisr mdecttéindl onewxdfea maddude eoagionent iis dcosrdaticewith an

el ectrical insulated substrate 7, and connects the nodul e conponent to an
ext ernal desstergplatp embedimentbf thspieatatlirselsionat es 1 to 7 are electrically
coupl ed with each other through via-hole conductors 27. Via-hole conductors
12, 14, 518 and 2Figl @Ans adindmicviewsofiedecteicabinsutatet substraee Biofdiglpl ural ity
of circuits. Coil unit 26 is forned of spiral coil patterns 11A to 11D,

whi ch are fornedFign2Basha sictienabbiewl efcFigi 2Altakens alatgethedlis ArA't es 3 and 5,
and magnetic materials 20 13A and 13B nade of ferrite. Magnetic materials
13A and 13B ar e Figsp€csialedck Hewddelemricakinsitided substrate 8 ofiFig.hsul at ed
substrates 2 and 6 using adhesive 20 such as epoxy or silicone, and

sandwi ch spiral Fig BApatatfromsview/oftaledtical @DsulatadisubgBatabiof Fig.3. f or ned
menti oned above, of the nodul e conponent is specifically described

her ei nafter w t hFigeBBrigmceectionfl] yiew (1£FigA3AZBEelzelongq;hedﬁlQB-B’nd 3C. Fig.
2A is a front view of electrical insulated substrate 3. Fig. 2B is a
sectiordl vi ew ofigeB€dsmi kack viewuifaledricabissnlated 3ubsticate dbbRig.1he |i ne
A-A . Fig. 5 2Cis a back view of electrical insulated substrate 3. Fig.
3A is a front vilg. diis anexplidedl parspedtivecdewdf st madulescontpapend Bf iFig.a.
sectional view of electrical insulated substrate 5 taken along the Iine
B-B. Fig. 3Cis a back view of electrical insulated substrate 5. In these
Figures, spiral coil patterns 11A to 5 11D are made of a conductive
material CORETATLED DESCRESTIANCOFCA REEEERBH EMBODRMENEC! 1 | cal
insulated substrates 3 and 5. Spiral coil patterns 11A to 11D have

el ectrodes 17A t'bhe ezemplatie emhodimentrofethecpréseat iovemtienisgdermbastraedes
17A, 17D and 17F are respectively coupled with el ectrodes 17C, 17E and 17G
t hr ougHdvi shereinafservithireference to theaaeeommpamyingdraswingsect ri cal 10 i nsul at ed
substrates 3, 4 and 5. As a result, four spiral coil patterns discussed
above form one doigt 1isip gentipnal yiew of & modulegrraperent] imageordanaer withpthe
coupling spiral coil patterns 11A to 11D, with their w nding directions
kept in t heexeamplagy pebodypenpekthederesent myention] patterns 11A to 11D are
formed on a plurality of electrical 15 insulated substrates, and ends

thereof are coupmeBig Arolegical insatedwihstrates & to Jarermade phinsylatedspsin

havi ng greater nagnetic flux can_  be forned. . )
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

LS], is electrically 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



Mor eover, spiral coil patterns 11A to 11D are sandw ched between magnetic
materials 13A and 13B nmade of ferrite or the like, so that magnetic
perneability increases and a certain inductance value can be secured. 20 In
t he conventional nethod, conponents (e.g.4 coil conponents, active
conponents or passive conponents) having | arge-sizes or -nounting areas are
nmounted 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
connect ed oORafdenedurface of the circuit board. In addition, wiring can not
be conpletely 25 connected by only designing wiring on the surface, so that
|l am nating a pl uCaip cympbneay O svhich us edphsyive eompohent sutlh\weve resistaridd] S
case, wiring becones |onger, so that a parasitic capacitance, resistance or
i nduct ance t¢gpgptioerat asductsr, ds eléctirallytcoupled svith fwirtng tircaitspatitémn 15D
necessary circuit characteristics. In this invention, coil patterns are
formed on pasing ebldet r24)gwhiere Uiviripa tdisuits pasteene 18Dt iy dormag one rdlectrical
passi ve conponents are nounted, provided on a plurality of the insul ated
resi n | @&er msuldtedcsnibistyze tfer NSnderfill aesina22ds iijected inés pegap betwesu chiped
resin layers are electrically coupled. As a result, coil conponents are
formed wi t hcompbeentarand ebadtiieglansulsded sdbstratezs, rendhkamtenedpossi bl e.
Besides, wiring to active conponents or passive conponents becones short est
by form ng the cHigh-papactyncaparitohdOiamnicurttd oheledtricabimsul atedtsubatraés is.
Therefore, the parasitic capacitance, resistance or inductance, which 10
det eri or at eForexample, sirmatiis matile sworks as M CA¥D eonvarter whidhhaivehts aDdll e
conponent of high-density and hi gh-performance can be realized. A

manuf act ur i pgweestpplydhtd Ad Cpowlee supphookatifferent vokdga mapaciter 1@ scusdibd
hereinafter with reference to Figs. 1 to 4. Epoxy resin, filler which is

Si 02 palder forf stabilizingt wlife Yuetuatieh. anElesthcaldomubatedgresin al@ conkading a
stirring-m xing nmachi ne. Resultant m xture in paste formis coated on a

pol yet hyl enepaxyr kgsin huphenolf resin odvers capacitirckhesA sheetncapapiterier aroeiramic

t hi ckness by using a doctor blade nethod. After that, the mxture is dried
but not har capesikor anusethas napdcatordOsheet of 80 umthickness is forned (B
stage). Then the insulated sheet is cut in predeterm ned sizes, and a 20

vi a- hol e of 0. 15Eleetuidan®d dor iextéwralesbnmection ds clarimed o electeichhsnsulated
Besi des the carbon di oxide | aser, the via-hole can be forned using various
ki nds of | asehstr{te. d, , anthGdnaeets, thecimoelulé aanponenta tepuan hextermledeviceal | y
conductive resin paste is applied into the via-hole using a screen printing
met hod,1&0 Elegtrivalainsulaged swbstrades 11t 7 lareagldctrBalyecoupler witle 8apleother
copper foil of 9 umis fornmed on one side of carrier-transfer copper foi

of 70 um t hthneyshavipduile |capductpns 4. niiia-holpondugtorss 18hddnd8(amd 27: fesmeby

maki ng copper-carrier-transfer copper foil. A surface_ of the copper foi
opposite  gonductens faeelectrigadly connepting arpluzality efgivgatitsough. The copper
foil of 9 umof the copper-carrier-transfer copper foil (the brand nane is
peel abl e Douhakucmldléllbgﬁ FuforredeofmEpital cpid patterns TibA)toild Do pdtek apy farmedy a

phot ol i t hogra h{ process_and an etching process. As a result, spiral coi
patterns 1190 betsidesof ginetrica insulated wubstigtes 3 aniltd, sad: wagnetic mateslsind
15C are forned. Both surfaces of the insul ated sheet and the patterned

sur f ace20hel 3Aemd 138 magdeafferrite. p Magnetic matenigls Jd4 and 18Bare respectively

copper-carrjer-transfer copper foil .are pressed and heated using. an,
al i gnment - heerd %@nmcfﬁ ﬁgelaﬁtrlcz’é ltr,sqléﬁqs’ewaw%tear?dm}@ Grsing @dhepver e
for five mnutes. Because ,a press 10 tegeratfre S IO\Ner]eéhanﬁ har deni ng
t enper at ur eSYh apapORYHIRaHeoRe, pagisandpreh spual enil patterns AR 11R. ( he

i nsul ated sheet softens and the wring cirguit patterns are ried in the
| nsul at ed sheet . CAHL{GHE 2hawhichiis oEMPRaReRtionat & 0%,92&?6 mﬁﬁe SOMPRBYRY

fromthe insul atg heet, so_that e)ectrical, insulated substrat tQ 7
are forned. 131%)6@&%5»’@6&%’%%5%%% gr %ﬂh%eé@jreaee&pﬁ% ]ei%zc@%b %Z%é@e%ﬁ%
15A to 15C of gk?ctrical i nsul ated substrates 1 to 7, and electrically
coupl edd hefBe 8C-ihen seni conduct or bare chi p 8 is coupled, for exanple, a

bu nounti ng whi.ch is.one, of bare jp moyntings s used. El ecftrodes on
seE‘nP;:on?uct g? ba g-c?ﬁ f? 3 fﬁ‘ﬁ? Wie?”i ﬂggf@fg?ré‘iﬁ%tl_nﬁ‘g]&t"éi ﬁ“ﬁ?ﬂaﬁgi Pi;fﬁf-a?ﬁds?o
substrat es re positipned for.ali nt using optical a ectrj cal.

e or oo crional Riemt o HRclrical i B, Gibsr e Sd ke dlens D6 s Ae - o e

i nsul ated substrates 3, and electrically coupled by pressing and heati ng.

Underfill resin 22 made of epoxy resin is injected into the gap between
sem conductor bare chip 8 and el ectrical insulated substrate 3, and then 25
hardened. Underfill resin 22 is mxture of epoxy resin and inorganic

fillers such as silica, and can rel ease stress caused by difference of

Y Y - e . .



As di scussed above, after the conponents are nounted on el ectrical

i nsul ated substrates 3 and 5, electrical insulated substrates 1 to 7 are

| am nated as shown in Fig. 1, and heated and pressed at 175 C and 150 kg /
cn?2 during 15 120 m nutes. Thus, the insufjated sheets and the electrically
conductive resin paste are hardened, so that the wiring circuit patterns
and the insulated sheets are coupled with each other firmy and
mechani cal Iy Si nul t aneously, via-hole conductors 12, 14 and 18 burying the
conductive 2€skm back eicar of eketrioal dasulytabsulesttated 3u tFignBAi isg front sridw of
patterns 15A, 15B and 15C, so that |am nated 20 nmenber is formed. As shown
in Fig. 4, eketticydsindBilatedr ssiinatiend. t oFigt BRcised asctamadf vielve of catpetnieal s
are formed at electrical insulated substrates 2 and 6, which are di sposed
at el ectri calsulaed silsdrstebs ttakbasaldngniheSlinbeBdB't h&ig. o8@ oiseatlmchr eiew of
nount ed. Opening 28 reduces conpressive stress, which is caused in 25

| am nat i ng, elettifidid iasulatedsubstante pr eNanthese @iguresy apirah coil pelttarnsi A to
characteristics. In addition, if via-hole conductors 27, an el ectrode, the
Wi ring d@rcilib areSnpadd bfa vowdudtive miakerialscondaiming Qu @ Agt and frmetson bod
substrate 2 or 6, and opening 28 is not forned, the foll ow ng di sadvant age
i s occurr edsidBeofieketitaddnsulaséd substratesB and St r Spixal 2od pdtterasflidnte il

| am nating, a position of via-hole conductors 27, the el ectrode or the

wi ring circhave pkctredas 1§Adb 47Gace theis entlk for dectrivad conmecthet ween | ayers or
circuit conponents becones insufficient. Opening 28 of this invention
overcones the di EbaterdeaddAyddDi ankdi7E laoe eespébtivelysguplddowithtededtaddesIFL, and
13B, and sem conductor bare chip 8 or chip conponent 9 differ in height at
mount i ng, alpEuamd ilt7G chraughubiatlede swonductresl2hdvii and dide formipd8n electrical
corresponding to the projected areas of the 10 conponents are used. The

i nsul atHY sinsdatzdesibatmtésasd danddb.i Maamasuky fouraspitahicoll pedterot disvmssed

i nsul ated substrates becones approximately within 5% of thickness of the
mount ed magakevecfomex ene edik, chi ps or conponents. The structure nentioned
above prevents pressure frompartly applying to the circuit conponents
after |am natingln dhis pase;ecartaini maguetic flnwmsgesrared i byy co8phing uspdralheoil
circuit conponents, thereby inproving reliability. Next, high-capacity
capaci t or 1patterns éwnbddﬁ:wggwblewwmdmngt direatioms| kgpdrinothet $ame ghiractivad
menber usi n&espl der 24. After soldering, adhesive 20 is applied to a _gaf
bet ween capBesides, diralnebibpatterns dlAitosliDiaze ferrned oat @ pluratity ofsalecizicat e
prevents air from being involved and air balls fromgenerati n? at the 20
gap whil® cigsdatedrsubstrates, ene endscthereef arermoupladethrovghviaheleceandagtonsast |
electrical insulated resin 16 is applied in _a _manner to cover capacitor 10,
t hereby secse that theaotamnit heeinggreatsr magnetie Anasan heafoamedg of a nounting
apparatus such as_a nounter becones easy at nounting on a notherboard, and
the capacitor bebweeverr spival oenilirttrrnisy 13Asto i Ihtares sandwiched, betearby
inproving reliability. Nunerals used in this _enbodi nent._ _are just exanples,
and this i njeagnebis matayials 134 and k3B madecohforrite ox the hike, o thas anaeeefic
above, the nodul e including the circuit conmponent of this invention

i ncl udes t hgem@pqtbﬂ,ﬁmgm@p@ﬁp@m@ 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 plurality
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



the | am nated nmenber where a plurality of the insulated resin |layers are

| am nated, 5 the wiring circuit patterns fornmed in the |am nated nenber,
the via-hole conductor for electrically connecting at |east two of the
wiring circuit patterns each other, the I§£ chips or the chip conponents
formed in the | am nated nenber and electrically coupled with the wring
circuit patterns, and 10 the coil forned at the | am nated nenber, where the
coil has the coil pattern, i.e., a pattern of a conductive materi al

cont i nuous| yesfudt, e, difficulhto sexnire abesbsapyrtiecyit ahdrddteristaed. pattern is
sandwi ched between ferrite layers. In this invention, the IC chips or the
chi p conponent s, Imtthizh ilmsergidig ecoill pattenne rave ofvailed onupdrs afnwarisgrdiemet
can be formed in the lam nated nmenber. In addition to that, a coil unit
havi ng a | apgéems evhere -active comgpoarphorpasdiee éanpeaents arbendwarted apryided
menber, so that a small and hi gh-density nodul e conponent can be realized.
The nodul e eowmpphexalitybf the inswlaéed iresinHagews. plTheatail patterash are damidted,
patterns in the | am nated nmenber, and one end of the coil pattern is

el ectri dal | gnd cagpeetiveiinbulaned eesindhyarsoddecelectridallyatopled. f ksradesultacmt her
| ayer. Using this structure, a thin coil can be forned in the | am nated
menber, so tdmpondresraxduoemedwitbhiudhe ilamindtiedklagess, @l dowasiziinge becmned
the coil pattern of the coil unit is electrically coupled with one 25 end
of anot her paisiblpat Besidesowimug tm active hempbogmts dripassgte dcomeporientsbbeomes
conductor, and a connecting section can be freely positioned. As a result,
t he nodul e shorpestént forvming dhie ceil ipatterhs okrtdepaxbsioftheewiring circgit-pedpeamist v
capacitor is disposed on the top layer, where the wiring circuit pattern is
forned, of Therdfore, ndhed prsabdic, eapacitamce, hiegistpned ooranvduetagice, which

hi gh-density nodul e conponent can be realized. The coil pattern is forned
of t he Kht t deterivratese cironduchavastemstdes, als Motogendmatedy ey that Abe medubhows
| ow el ectric resistance, so that the nodul e conponent having |ower electric
resi stance cxmporentadhigl-dengity amddﬁgbgmﬁimyamapa@iheoreaﬂ@egor med of the
sheet capacitor or the ceram c capacitor. The sheet capacitor has a high
capacity per unid mahufasturingrmpthadedfthegnadide somponent mentionak above ke
modul e conponent. The ceramnic 10 capacitor has | ow ESR, thereby reducing
power consu@¢rcribeddfereimafiesavith refenpncector Figs. 1 to 4.

Epoxy resin, filler which is SiO, powder of 0.1 pm to 100 ym, and an
15 hardening agent are mixed by a stirring-mixing machine. Resultant mixture
in paste form is coated on a polyethylene terephthalate film of 75 pm 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 um thickness is
formed (B stage). Then the insulated sheet is cut in predetermined sizes, and a
20 via-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 um through a peel layer whose main component is chrome (Cr), thereby

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



The insulated resin covers a part or whole of the high-capacity capacitor,
t hereby working as an adsorbi ng surface when the | am nated nenber is
nounted at the notherboard. As a result, the nodul e conmponent having 15
superior mounting characteristics can be Tealized. In this invention,
el ectric el enents such as active conponents (e.g., sem conductor elenents,
LSIs or 1Cs) or passive conponents (e.g., capacitance elenents, resistance
el enents, filter elements, oscillating elements or coils) which are
convent i onatd thepesitlageohaa been ftacstedftobentduighl. ayBie voppendod Wit pal of thtO
can be formed within the | am nated nmenber. As a result, the small nodul e
conponent i ¢coplpedicagritu-trandéorsidpyet ifoid (iie brambnentesiscpeelddedDovhalad made
| NDUSTRI AL APPLI CABI LI TY A nodul e conmponent of this invention can include
| C chi ps orbyg iupuRawadiieotrdnCs., Ikl 1) 4s etoheddiye dsingn®d photdlithagtighyoprocesscoi |
conponent having a |l arge-size or -nounting area can be fornmed in the
| am nat ed namdeanetsltinglabcdsse Aswl tesalig spurgheaddbpesttésnhsnbid)| 14 B; ddfcnehl11l0an
be reali zed. 12 CLAIM5S 1. A nodul e conponent, which includes an active
conponerit amud sinagsircaitcpaghamsnt5Ay 1B and 1b&haredbetedenber where a
plurality of insulated 5 resin |layers are | am nated, conprising: wring
circuit patternsBotdr seadaces cftthkenstlatedshdettdrs thesphtaercdr anaifacel wheresthea
connecting conductor, which is forned within at |east one of the insul ated
resi n | ayerwirihgcirehBqiatierals| areformedt oftheatoppersarriewtrahsfereopper fogl 46
circuit patterns each other; the active conponent and the passive conponent
whi ch are fpressetl oandt heatedt wsieg ofnt adignimdmtchenitprass macherensat 420 °C
el ectrically connected thereto; and a coil formed within the | am nated
menber, whetesiperabereccand 16 kgr/mem?® gireaswwei Forpfive eminutede decausoradpressse
material, 15 and forned on at | east one of the insulated resin |ayers,
wher ei A& hetenapdraparte isdowes tlwana biachewingdempenatverg 0f heat-hardaring sedioy thed on
the insulated resin layers. 2. The nodul e conponent of claim1, 20 wherein
one end of hémt-haridenpag tresim i thlecinsulated pheetupdftensiiand the wirthgfeizmit her
coil pattern fornmed on another layer. 3. The nodul e conponent of claim 2,
patterns are buried in the insulated sheet. After that, the carrier-transfer

copper foil is removed from the insulated sheet, so that electrical insulated
substrates 1 to 7 are formed.

15 Circuit components are mounted on wiring circuit patterns 15A to 15C of
electrical insulated substrates 1 to 7, and electrically coupled 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 positioned 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 heating.

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



wherein one end of the coil pattern is electrically coupled wth one end of
25 another coil pattern formed on another |ayer through a via-hole
conductor. 4. The nodul e conponent of claim1, 13 wherein a capacitor is
di sposed on a top layer, where a wiring cgrcuit pattern is formed, of the
| am nat ed nmenber. 5. The nodul e conponent of claim1l1l, 5 wherein the coil
pattern is formed 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 shbhetweeapsmicondactdr bareckip & and etapricalt insulated Fhbstrattu8 ethereby
conponent of claim4, wherein at | east one part of the capacitor is covered
wi t h i nsul aireprovésg relidlBlif0 . An@ Ay[ 3. AS3. AyF. AyH3. Af 3. Af F. Af F. Ayn
. AnY. Af . AynF. An3!j S8N, z[M w
A} xsni d_Z] ca] ca] Nat cailly ajaddérc djuma c2] dajtc alsoaACHA] aapuating] usingahaisptwpia] ca
]ca] ca]ca] ca] ca]ca] cal]cRa] ca]jc<alcal"l M M
Z$k 7~+s9} xscormductiva] wajx ahnabe ajsed] mathe | eak cdiip ainoahtiakc aInaflda]oasé,cthea]l ¢
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca! G
. XS@9 [ A} xanisdtridpiradondjuctiye apsia)is applibd ancwiring catuipadtera) I, caldcalgoh] cal
ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca] ca! "$$T&),,/ (4*4q598;
; <=R===) >t >beMp?hs@adodf Apldeni wlurd) 2l s farajahbnafheadleefirodéd ofjseajicajduaken] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! “AAA5SB{ BBBCC] CCCC
Dh DDDE3 EEEER#fer¢bi m8GGiHd -y ¢ tnxmiddciir dajre hipad in¢leafroamllyajona] el piesajmn] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caLca] cajcalca]calcal)lxll1&zJJ
Kl KKK&LqL| LambiAentingNOkos heCRRbReg o denfilliregin 2Rcedeads] mot] todiecndjectpd dhtm] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca! ?QQQQ
R? RRRSNSSSStteTgapURt ind et fgvh vt bewhelfipghiad eledtii¢addheulated sahstadtead.ca] ¢
a] ca] ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a ljiK10'10% & (kElecichc@upling using conductive ad esive instead of mounting using
10%& ()-10% & ()-&10% & ()-F10% & ()-: @10% & () - S8N K-#3 10% & ()-!

"10% & ()- saldesigg can benssldor nounting ¢f the-chipes@poneninss & () - N, z[iJ+
7t$10% & ()-@ "10% & ()-L-t1$10% & ()-Y+ "10% & ()-f) "10% & ()-s'

"10% & () - As discussed above, after the components are mounted on electrical

insulated substrates 3 and 5, electrical insulated substrates 1 to 7 are laminated

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 firmly and mechanically. Simultaneously, via-hole

conductors 12, 14 and 18 burying the conductive resin paste are electrically

connected with wiring circuit patterns 15A, 15B and 15C, so that laminated
20 member is formed.

As shown in Fig. 4, openings 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



0Z10% & ()-[ MoC 7t $10% & "10%&' ()- mlO%& ()-3  10%& ()- 10: 10: 10:;
10% & ()-9 "10% & ()-M w dEbC 7t $10% & "109& ()- "10%& ()-

GLOY& ()-109& ()- "109& ()- "109%& ()-~l MIEbC 7t $10% &#GLOW& ()-! "109%& ()-

F109& ()-109& ()-109& ()- "109%& ()-M M @EbC 7t$10% & @ GLOY% () - yL-

109& ()-F+ "109& ()- S)3109% ()-s' 109& ()- | %GLOY% ()- ZaVK@ 7t $10% 10 10

10;  109& ()- 9GLOY ()- 7109 ()- 53109 ()-!931& 109RR& () - SKAEVK®@ 7t $10%

10 “109& ()- 109& ()- 109& ()- FL09%& ()-109%& ()-3 109%& ()- 7~+SdEVK@

7t $10%
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pattern or the like is formed on electrical insulated substrate 2 or 6, and opening
28 is not formed, the following disadvantage is occurred. Because electrical
insulated substrates 2 and 6 softens in laminating, a position of via-hole
conductors 27, the electrode or the wiring circuit pattern is displaced, so that
connection between layers or circuit components becomes insufficient. Opening
28 of this invention overcomes the disadvantage mentioned above.

When magnetic materials 13A and 13B, and semiconductor bare chip 8 or
chip component 9 differ in height at mounting, a plurality of insulated
substrates having opening 28 corresponding to the projected areas of the
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
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
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
handling, thereby improving reliability.

Numerals used in this embodiment are just examples, and this invention

is not limited to these numerals.



10 YOF10%&' ()- yy#10%&' ()- !F109& ()- 109%& ()- 10%&' ()- yz 10%&' ()-S9dEVK@
7t$10% 10 1310%&' ()-,/109& ()- S9- S$109& ()- F+ "10%& ()-
S) F109& ()- "' 109%& ()-O dYNC 7t$10% 1 10 10 10:!109%& ()-9
"109%& ()-S7° $10%& ()-5! 10%& ()- 3! 10%&' () -10. XdEYNC 7t $10% 1 $10%& ()-
"109%&' ()- "10%&' ()- 310%& ()-F10%&' ()-Fs10%&' ()-S@EYNC 7t $10% 1
"100&' ()-t$10%& ()- "10%& ()- "10%& ()- 310%& ()-910%&' ()- @EYNC 7t $10% 1
TUU10% () - 198 1098 () - #t $109& ()-!! 10%& ()- GLO%&' ()- 109& ()-j [ dEYNC
7t$10% 1 &33104& digcudsddUbold, the' MdiRild inalhdiOthee Cirevit! coddfforient of this
f)GLOY& ()-?IxmbC 7t $10%
invention includes the following elements:
the laminated member where a plurality of the insulated resin layers are
laminated,
5 the wiring circuit patterns formed in the laminated member,
the via-hole conductor for electrically connecting at least two of the wiring
circuit patterns each other,
the IC chips or the chip components formed in the laminated member and
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, which have been
15 conventionally mounted on a surface, can be formed in the laminated member.
In addition 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-density 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.
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, | F109%&' ()-y9- 109& ()- BBCCCCC] CCbCl ! 10% & ()- , ml0% & () - Y10% & () -

The high-capacity capacitor is formed of the sheet capacitor or the
ceramic capacitor. The sheet capacitor has a high capacity per unit volume,
thereby reducing the size and thickness of the module component. The ceramic

10 capacitor has low ESR, thereby reducing power consumption of the module
component.

The insulated resin covers a part or whole of the high-capacity capacitor,
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 can be realized.

In this invention, electric elements such as active components (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 component can be realized.
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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 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,
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5 wherein the coil pattern is formed of a pattern of the conductive material

containing Cu and Ag.
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



