1 - Description METHOD FOR MANUFACTURI NG DI ELECTRI C
LAYER CONSTI TUTI NG MATERI AL, DI ELECTRI C LAYER
CONSTI TUTI NG MATERI AL OBTAI NED THEREBY; METHOD FOR
MANUFACTURI NG CAPACI TOR CIRCUI T FORM NG PI ECE USI NG
DI ELECTRI C LAYER CONSTI TUTI MATERI AL, CAPACI TOR
CIRCU T FORM NG PI ECE OBTAI NED THEREBY; AND
MULTI - LAYER PRI NTED W RI NG BOARD OBTAI NED BY USI NG
DI ELECTRI C LAYER CONSTPEETERGEMARERI AL ANDY OR
CAPACI TOR CIRCU T FORM NG PI ECE Technical Field
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Technical Field
{0001]

Thepresent inventionprovides amethod for manufacturing
a dielectric layer constituting material, a dielectric layer
constituting material obtained by the method; a method for
manufacturing a capacitor circuit forming piece by using the
dielectric layer constituting material, a capacitér circuit
forming pieceobtainedby themethod; andamulti-layerprinted
wiring board with an embedded capacitor circuit manufactured
by using the dielectric layer constituting material and/or

the capacitor circuit forming pilece.

Background Art
(00021

Conventionally, amulti-layer printed wiring board with
an embedded capacitor circuit uses one or more insulating

1ayerl(s) locating in the inner layer of the board as dielectric




the dielectric layer includes a capacitor: a first

el ectrode <circuit and a second electrode circuit,

whi ch face each other. Therefore, such a capacitor

circuit is sonetines referreq to as an enbedded

capacitor circuit. [0003] "Sfich a nulti-Ilayer printed

W ring board with an enbedded capacitor circuit has

been manuf actured by adopting a nanufacturing nethod
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each side of a dielectric layer 3 is used. The
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% Q§5§nt|ally not subjected to the etching at this
trnme works as a second electrode circuit 6. [0004]
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foil 4 are lamnated to each side of the dielectric
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el ectrode circuit 5 is fornmed, to give the state
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| ocating at outer |ayers are processed to be outer
imyWEouwia 2ailes . 22 di)elﬁdtll‘iilﬁ@l&j?er dansohittaitnirgy material (a
four-layer nulti-layer printed wiring board with
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side of a dielectric layer 3 is used. The conductor layer
4 on one side is etched to form a first electrode circuit 5
to obtain the state shown in Figure 22(b). At this time, the
dielectric layer is exposed in areas-except where the first
electrode circuit 5 is formed. And the side which is
substantially not subjected to the etching at this time works
as a second electrode circuit 6.

[0004]

Then as shown in Figure 23(c)}, a prepreg 7 and a metal
foil 4 are laminated to each side of the dielectric layer
constituting material 1d in which the first electrode circuit
5 is formed, to give the state shown in Figure 23(d). After
that, metal layers 4 locating at outer layvers are processed
'to be outer layer circuits 22 by etching etc. to obtain a
four-layer multi-layer priﬁted wiring board with embedded

capacitor 20’ shown in Figure 24 (e).




[ 0005] The nethod for manufacturing a multi-|ayer

printed wiring board with an enbedded capacitor

circuit shown in Figure 22 to Figure 24 has a

dielectric layer spreading“aél_over the nmulti-layer

printed wring board, and the& dielectric |layer exists

around power supply lines and signal transfer |ines

as well as the capacitor circuit. This dielectric
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ury other circuit devices such as an’ inductor in the

dielectric layer.
f0006]

Therefore, in order to form the dielectric layer only
in area that require the dielectric layer, those skilled in
the art have adopted methods such as burying a high dielectric
constantmaterial inperforatedpositionsofadielectriclayer
providéd on the surfaceof an inner layer substrateas disclosed
inPatent Document 1 (JapanesePatentLaid-OpenNo. 09-116247) ;
transferringalayerwithacapacitorcircuitpreviously formed
on a resin £ilm to the surface of an inner layer core material
as disclosed in Patent Document 2 (Japanese Patent Laid-Open
No. 2000-323845); or printing dielectric filler containing
paste by screenprintingmethod as disclosed in Patent Document
3 (Japanese Patent Laid-Open No. 08-125302).

[0007]




4 Patent Docunent 1: Japanese Patent Laid-Open No.
09- 116247 Patent Docunent 2: Japanese Patent Lai d- Open
No. 2000-323845 Patent Docunent 3: Japanese Patent
Lai d- Qpen No. 08-125302 [00(Q81 However, the
i nventions disclosed in Patent Docunent 1 (Japanese
Pat ent Lai d- Open No. 09-116247), Patent Docunent 2
(Japanese Patent Lai d-Qpen No. 2000-323845) and Patent
DocunBatest(Dapaneste Patérvanesed- BpeenNoa08-ApS30%) -
al nost.  al ways cause lack of filmthickness uniformty
8P -tRé24di el ectric layer, a problemregarding accuracy
of position _in transferring nethod and screen
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ci l.ayer has to be conducted for end products,
gggﬁ_?%g%éﬁ the inventions may solve the state
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ar ea. 1 e capacitor 1s required to have an
ghe¢bghgocapacity as large as possible as a

fundanental quality thereof. The capacity (C of a
capagjtor is calculated with the formula C = c

so(A/d) (cO is the dielectric constant of vacuum
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limt. This is because there is an increasing demand
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with the particularly

2 (Japanese Patent Laid-Open No. 2000-323845) and Patent
Document 3 (Japanese Patent Laid-Open No. 08-125302) almost
always cause lack of film thickness uniformity of the
dielectric layer, a problem regarding accuracy of position
in transferring method and screen printing method, and
dielectric strength tests of a capacitor layer has to be
conducted for end products, even though the inventions may
solve the state remaining of the dielectric layer in
unnecessary area.

[0009]

The capacitor is required to have an electric capacity
as large as possible as a fundamental quality thereof. The
capacity (C) of a capacitor is calculated with the formula
C = € g (A/d) (g is the dielectric constant of vacuum).
Improvement of the surface area (&) is obviously has a Iimit.
This is because there is an increasing demand for downsized

printed wiring boards in conformity with the particularly

recent downsizing trendof electronicandelectric equipments,




recent downsizing trend of electronic and electric

equi pnents, 5 and it is alnost inpossible to nake the

area of the capacitor electrode larger in a certain

limted area of a printed mnglng board. Accordingly,

- for the purpose of increasing the capacity of a

capacitor, it is necessary to nmake the thickness (d)

of the dielectric layer thinner,, when the surface
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manufacturing a nulti-layer printed wiring board and a

oapacitayer prich e mot ngroédarabit h an enbedded

cagacitor circuit in which electric characteristics
WeROktability are assured by excel |ent accuracy of

posi ti onof capacitor circuits, and renoval of
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%(§§££e£g{n§a£et%g£ra§é rscé'lll*ée ogéat.raglnﬁc’g method causes
deviation between positions of formed first electrode and
second electrode, whichdecreaseseffectiveareaof thesurface
area (A) that determines an electric capacity of a capacitor.
Thus capacitor properties as originally designed cannot be
obtained, and product quality becomes out of specification.
[0011]

Then there has been a demand for techniques for
manufacturing a multi-layer printed wiring board and a
multi—layer printed wiring board with an embedded capacitor
circuit in which electric characteristics with stability are
assuredbyexcellentaccuracyofpositionof capacitorcircuits,
and removal of unnecessary dielectric layer that exists in

area except for capacitor circuit positions.

Disclosure of the Invention




Di scl osure of the Invention - 6 - [0 012] The
i nventors of the present invention have thoroughly
studied. As a result, they have found a nethod for
manufacturing a nulti-layer printed wring board with
an excellent enbedded capacitor circuit by using a
dielectric layer constituting nmaterial obtained by
the followi ng nanufacturing nmethod and a capacitor
di%0&gilt form ng piece nanufactured with the
dielectric layer constituting material. [O0013] [A
net hodhe fr ¥R Ofr the BraFerecinyentigrehave thoroughly
to the present

consti tutin mat erj al accordi n
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conductor layer/a dielectric |ayer/a second conductor
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the first electrode circuit. Step b is a step for
fefad¥ing the dielectric |ayer exposed anong the first

el ectrode circuits to manufacture a capacitor circuit
{brmﬁ¢quﬂf@gemanufacturing a dielectric layer comnstituting
material according to the present invention]

A method for manufacturing a dielectric layer
constituting material used for an embedded capacitor circuit
of amulti-layer printedwiring board according to the present
invention is characterized by comprising the following step
a and step b.

[0014]

Step a is a step for forming a first electrode circuit

by using a metal clad dielectric comprising a three-layer

structure of a first conductor layver/a dielectric layer/a

second conductor layer, and etching the first conductor layer
to form the first electrode circuit.

Stepb is astep for removing the dielectric layer exposed
among the first electrode circuits to manufacture a capacitor
circuit forming piece.

[0015]




[0015] 7 And as for the netal clad dielectric used in
the step a, the dielectric layer constituting

material is also preferably manufactured by using a
five-layer structure nmetal c¢lad dielectric conprising

a three-layer structure of a'first conductor |ayer/a
dielectric |layer/a second conductor |ayer, and a

third conductor |ayer across an insulating |ayer on

the B3edomd twnduet oretal erlad GUEGlectRurt everbrie, the step
for the netal clad dielectric used in the step a, the
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Erefera nanufactured by using a four-Ilayer
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desnear treatnent 1s preferably used. [0018] The

soepsfor renoving the dielectric layer is also

preferably conducted by a nmethod usi ng nmachi ni ng

t echrfupishetm@reg nanee fidre thicemectni elhayali eexpesed used in
among the first electrode circuits, in particular, a
bhastierg + chatdimtedteric layer constituting material is also

preferably manufactured by using a four-layer structure metal
clad dielectric comprising a three-layer structure of a first
conductor layer/a dielectric layer/a second conductor layer,
and a carrier on the second conductor layer.

[00171

And the step for removing the dielectric laver is.
preferably conducted by a method of using chemical reaction
_ to dissolve and remove the dielectric layer exposed among the
first electrode circuits, in particular, a desmear treatment
is preferably used.
f0018]

The step for removing the dielectric layer is also
preferably conducted by a method using machining technigue
to remove the dielectric layer exposed among the first
electrode circuits, in particular, a blasting treatment is
preferably-used.

[0019]




preferably used. [0019] 8 [A nethod for manufacturing
a capacitor circuit formng piece according to the
present invention] A nethod for manufacturing a
capacitor circuit formng piece according to the
present invention includes t Re following three

manuf acturing nmet hods. [0020] The first nethod is a
net hod for manufacturing a chip-shaped capacitor
didreefihod spminapywieceir vimepaansd izuag chycratufeaoting njece
a dielectric layer constituting material by the
RECR5EIBEsEP| BBE Bksventsinyentiaerhl clad dielectric
conprising a three- layer structure of a first
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c2¥Ra-Eiiauebur PageF prn Y eRRapRand i e o fowing
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CITCui e Sécond nethod is a nethod for
?gagbycturing a sheet-shaped capacitor circuit
ormhng piece conprising a |ayer structure of a

capacitOrs G iid ety ofd a hdiSdAtidYY md iV ddudiid &
conductor |ayer, characterized by manufacturing a

dhep eshdp&ed | Rt c TS td ittt ing FERInghigab i B¥ el hehABLE08rized
descri bed above using a netal clad dielectric

by mpmiusiacdg varinfi & el elyartsia layetecaistai futsig material by
conductor layer/a dielectric |layer/a second conductor
thy anethod rdes eribed | alyeve ausing ch metal clad dielectric

comprisinga three-layer structureofa first conductor layver/a
dielectric layer/a second conductor laver: and further
removing unnecessary area of the second conductor layer of
the dielectric layer constituting material to form a second
electrode circuit.

[0021]

The second method is a method for manufacturing a
sheet-shaped capacitor circuit forming piece comprising a
layer structure of a capacitor circuit layer/an insulating
layer/a third conductor layer, characterized bymanufacturing
a dielectric layer constituting material by the methéd
described above using a metal clad dielectric comprising a
five-layer structure of a first conductor layer/a dielectric
layer/a second conductor layer/an insulating layer/a third
conductor layer; and further removing unnecessary area of the
second conductor layer of the dielectric layver constituting

material to form a second electrode circuit.




conductor layer; and further renoving unnecessary area
of the second conductor |ayer of the dielectric |ayer
constituting nmaterial to forma second el ectrode
circuit. 9 - [0022] The terg nethod is a nethod for
manuf acturing a sheet-shaped capacitor circuit
form ng piece conprising a layer structure of a
capacitor circuit layer/a carrier layer, which is
¢A8P8tteri zed by manufacturing a dielectric |ayer
constltutlng material by the nethod described above
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Accordingly, the material will be separately described
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ef et tFeeoRdprRrdr e n tavee-ohydre sdigtegiel of layer

first
constituting material to form a second electrode circuit.

[0023]
[A dielectric layer constituting material according to the
present invention]

A dielectric layer comstituting material according to
the present invention is roughly divided into three types.
.Accordingly, the material will be separately described in the
three types.

[0024]

The first dielectric layer constituting material is
obtained by the method for manufactﬁring a dielectric laver
constituting material described above using a metal clad
dielectric compriging a three-layer structure of a first
conductor layer/a dielectric layer/a second conductor layer,
and which is characterized in that the material comprises a

layer structure of a first electrode circuit, the dielectric




conductor layer/a dielectric |ayer/a second conduct or
| ayer, and which is characterized in that the

mat erial conprises a |ayer structure of a first

el ectrode circuit, the diel ric - 10 |ayer under
the first electrode circuit, and the second conductor
| ayer. [0025] The second dielectric |ayer
constituting material is obtained by the nethod for
havefravndernghe fisbbcelectragerciceonsti tapdnghe second
mat eri al descri bed above using a netal clad
grefeetrPrcledfpri sing a five-layer structure of a
first. conductor |ayer/a dielectric |ayer/a second
¢8R¢Rtt or layer/an insulating layer/a third conductor
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Thetetdn iinshdpdrnng tegenda adnidut tondhayer/ayear pndrwhich
| ayer, and which is characterized in that the materi al
onphapesteri ag@rint that ke glaeriakicanerisetiea laver
circuit, the dielectric layer under the first ]
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the carrier Iazer. , .
under the first électrode circuit, the second conductor layer,

the insulating layver and the third conductor laver.
[0026]

The third dielectric layer constituting material is
obtained by the method for manufacturing a dielectric layer
constituting material described above using a metal clad
dielectric comprising a four-layer structure of a first

conductor layer/adielectric layer/a second conductor layer/a

carrier layer, and which is characterized in that the material
comprises a layer structure of a first electrode circuit, the
dielectric layer under the first electrode circuit, the second
conductor layer, and the carrier layer.

[6027]

[A capacitor circuit forming piece according to the present

inventionl]




[0027] [A capacitor circuit form ng piece according

to the present invention] - 11 Acapacitor circuit

form ng piece according to the present invention is

roughly divided into three types as with the

dielectric |ayer constituting material because the

capacitor circuit formng piece is obtained by

further processing the dielectric |ayer constituting

mat erd geprdes tprigdd caidvieormiraopB¢cFrechirdd ngdapaies poesent

circuit formng piece_is chip-shaped, which s .
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lgyggjconstituting material to forma second
electrode circuit. [0029] The second capacitor

Ci r cuite £OF5t RAPACEES r Si r&leet o sHPRE i cRRTi SOADHL SREped,
a layer structure of a capacitor circuit layer/an
wRSdhaild e thayed/ on tdistd teostusd dig lsavatratedifdivsdually
obt ai ned by manufacturing a dielectric |ayer

oy nstnutfiatd tng imgt @rd isd 1 dncrtine 1agelrocbdeistru ot abdeaial by
using a netal clad dielectric conprising a five-I|ayer
the usethed odeserihedtakovneluet bro | ayeetal dikd@cdiekectric

| ayer/a  second conduct or )
comprisingathree-layer structureofafirst conductorlayer/a

dielectric layer/a second conductor layer; and further
removing unnecessary area of the second conductor layer of
the dielectric layer constituting material to form a second
electrode circuit.

[0029]

The gsecond capacitor circuit forming piece is
sheet-shaped, and comprises a laver structure of a capacitor
‘gircuit layer/an insulating laver/a third conductor layer,
which 1s obtained by manufacturing a dielectric layer
constituting material by the method described above using a
metal clad dielectric comprising a five-layer structure of
a first conductor layer/a dielectric layer/a second conductor
laver/aninsulating layer/a thirdconductor layer; and further
removihg unnecessary area of the second conductor layer of
the dielectric layer constituting material to form a second

electrode circuit.




| ayer/an insulating |ayer/a third conductor |ayer; and
further renoving unnecessary area of the second
conductor layer of the dielectric layer constituting
material to forma second |ectrode circuit. - 12 -
[003 01 The third capacitor Circuit formng piece

i ssheet -shaped, and conprises a |ayer structure of a
capacitor circuit layer/a carrier layer, which is
dBP3Phed by manufacturing a dielectric |ayer
constituting material by the nmethod described above
usi nghe 5hﬁ§8a4apa%°& et eet it EceBhpe Pdiesg k& Fhaetrahaped.
structure of a first conductor. layer/a dielectric
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according to the present invention. Such a
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enmbedded capacitor circuit with high quality. [0032]
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an_enbedded capacitor circuit, which is an end product
[Amulti-layer printedwiring board with an embedded capacitor
circuit according to the present invention]

A multi-layer printed wiring board with an embedded
capacitor circuit can be manufactured by popular methods by
using a dielectric layver constituting material and/or a
capacitor circuit forming piece according to the present
invention. Such a multi-layer printed wiring board is a
product with an embedded capacitor circult with high quality.
[0032]

The quality of a multi-layer printed wiring board with

an embedded capacitor circuit, which is an end product using
a dielectric layer constituting material according to the
present invention, is dramatically improved because the

dielectric laver constituting material obtained by the method

for manufacturing a dielectric layer constituting material

described above has no unnecessary area of adielectric layer.




a dielectric layer constituting material according to

the present invention, is dramatically inproved

because the dielectric layer constituting materi al

obt ai ned by the nethod for ppnufacturing a dielectric

| ayer constituting material described above has no

unnecessary area of a dielectric layer. 13 - [0033] A

net hod for manufacturing a dielectric |ayer

689§9ﬂtuting mat erial and a capacitor circuit form ng

pi ece. mapufactured by_using, the dielectric |ayer
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Wi ring board by using such a dielectric [ayer
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circuit, enables burying other circuit devices such as

an areduthat, dandoenablresreonsée détabéyttibc beafere from

limting conditions in circuit design. Therefore, use

Berrafgreretny panul tidayemnsrinoed mi nimodrdatd bydissing such

ca&acitor circuit formng giece obt aj ned by the _

et Bet b + figl FERROEPRT bt Wetng maggrial Pré@pagitor

W ring board, with, an epbedded capacjtor . circuit with

PR EOFRLAS qusfrs JACBr Tat o Daber | FRIBIE ofotheat

&Mflgéri&&%%%]nals in a signal circuit close to a capacitor

circuit, enables burying other circuit devices such as an
inductor, and enables considerably to be free from limiting
conditions in circuit design. Therefore, use of a dielectric
layer constituting material and a capacitor circuit forming
.piece obtained by the manufacturing method provides a

multi-layer printed wiring board with an embedded capacitor

circuit with extremely high quality.

Brief Description of the Drawings

[0091]

Figure 1 is a schematic sectional view of variations in

metal clad dielectrics used in the present invention in terms
of a layver structure;
Figure2isaschematicviewshowing flow formanufacturing

amulti-layer printed wiring board with an embedded capacitor




Figure 1 is a schematic sectional view of variations
in nmetal clad dielectrics used in the present
invention in terns of a layer structure; Figure 2 is
a schematic view show ng f| f ormanuf acturing a
multi-layer printed wring board with an enbedded
capacitor - 14 circuit (Figure 2 includes a process
for manufacturing a dielectric layer constituting
garerisl YFigngeré 3dnpiudeschepueiresyi BarshanitAgciiibing a
for manufacturing a nulti-layer printed wiring board
ﬁﬂ?ﬁeﬁﬁréﬁbéaﬂéa capatitvEing peberiak gure 4 is a
schematic view showi ng fl ow for manufacturin

W

Tl i CTEYER 2 BRI OO T B SPEVAPEH L EebBapagacturing

ARGy stctr BEegi i Tt RonTaPor N Sivitagdrd capaci tor

?5§£E§£[ic | ayer in the case of using a blasting
reatimeht; Figure 6 is a schematic view showi ng flow

for ngiyifach %iarwchénam&éiriemé%wﬁh&[t&%% #o£ huBOBLAr ing

W th an enbedded capacitor circuit™(in the case o
LaiinatiiRg e peshPe8GalratigBbatafith at @Y 88p8¢i tor
a dielectric layer constituting material); Figure7 is
aisehepnptic view showi ng fl owf ormanufacturing a
multi-layer printed wiring board with an enbedded
capadiigure §iscusthénat { heieasshofidgmiroatdngea ofesnathod
coated nmetal foil to each side of a dielectric |ayer
Eongemoytingp ddedecaric IRvar 8 the gaselrdimsingw bhasting
showi ng flow for manufacturing a multi-Ilayer printed
WedHEDbard with an embedded capacitor

Figure6 isaschematicviewshowing flowformanufacturing
amulti-layer printed wiring board with an embedded capacitor
circult (in the case of laminating a resin coated metal foil
to each side of a dielectric layver constituting material};

Figure7 isaschematicviewshowing flow formanufacturing
a multi-layer printed wiring board with an embedded capacitor
circuit (in the case of laminating a resin coated metal foil
to each side of a dielectric layer constituting material);

Figure8isaschematicviewshowing flowformanufacturing
amulti-layer printed wiring board with an embedded capacitor
circuit {in the case of laminating a resin coated metal foil
with skeletal material to each side of a dielectric layer
constituting material);

Figure 9 isaschematicviewshowing flow formanufacturing
amulti-layer printed wiring board with an embedded capacitor

¢ircuit (in the case of laminating a resin coated metal foil




circuit (in the case of lamnating a resin coated

metal foil wth skeletal material to each side of a
dielectric layer <constituting material); Figure 9 is
a schematic view show ng f| for manufacturing a

multi-layer printed wring board with an enbedded
capacitor circuit (in the case of lamnating a resin
coated netal foil - 15 wth skeletal material to each
yirdge skeacdrél Beteréalafer cagbnsifieupfng fhederhrje layer
Fiﬁure 10.is a schenatlc vi ew showi ng fl ow for
ﬁFéEPEFPHngtﬁEPﬁﬂ Fayer printed wiring board with

dded t t 11
Scherbt9 & v @aﬁaéﬁéhé’r%%%ole'g R T ofor

' thhka %Mgﬁn rgn%ggﬁ!n i28§£gtm”thl§f eﬂbgggew1th an

capacitor cCi CUI IS a SC Cc vView

éﬁB@haede9ﬁhEQE n@fyéﬁgﬁurlng a nmulti-layer printed

W ring board edded capacitor circuit;

Fi QUI®; chird sl@ ﬁ@@ﬂ&né’ﬂﬁyvnslw&%vﬂﬁvfﬁw for
manuf acturing a sheet -shaped capacitor circuit

hOhATAGL BT €6€; a Tu UL e1dfet SpRiSESEMALLCny i BYG BAOM AIY an
flow for manufacturing a nmulti-layer printed wiring
bnbedded t bapacieobeditecutapacitor circuit in which a
second el ectrode is buried in an insulating |ayer;

Fi guriiaibre sl2a istlrerrathiegnadti igw vsieowi sigpw iy flgw  for
manufacturing a nulti-layer printed wiring board with
BROU ERDEHEERD capEel thrlavek X inteduwihing seewrd with an

el ectrode is
embedded capacitor circuit;

Figure 13 is a schematic view showing flow for
manufacturing a sheet-shapedcapacitor circuit formingpiece;
Figure 14 is a schematic view showing flow for
manufacturing a multi-layer printed wiring board with an
embedded capacitor circuit in which a second electrode is

buried in an insulating laver;

Figure 15 is a schematic view showing flow for
manufacturing a multi-layer printed wiring board with an
embedded capacitor circuit in which a second electrode is
buried in an insulating layer, and a first electrode and an
inner layer circuit is connected;

Figure 16 is a schematic view showing flow for
manufacturing a sheet-shaped capacitor circuit forming piece
in which a third conductor layer is bonded to form a carrier

laver:;




buried in an insulating |ayer, and a first el ectrode

and an inner layer circuit is connected; Figure 16 is

a schematic view showing flow for manufacturing a
sheet - shaped capaci tor cirpu% formng piece in which

a third conductor layer is b ed to forma carrier

| ayer; - 16 Figure 17 is a schematic view show ng

flow for manufacturing a capacitor circuit formng

pi eceFagure Iorhsny schenaeic| ayev $yowamy nbiowgtar

metal clad dielectric to an inner |ayer core material
ety fegiEd P fyceBR Al bPRarir qiigufernBng pigcschibhex ferming
vi ew_showi ng flow for  manufacturing a, capacitor )
aeliivad 1f"aé\’r‘f‘rgﬁ by 1prdoa tdnged MeoRki HGd hetpeFriaperapyjnner
&aninatin clad dielectric to inﬂer | ayer

C CEr'§

t al ,
SygrnﬁPegi%Fggf?ﬁlcUﬁﬁBcFPﬂﬁeSE&ﬁgo?ﬂ% ; fife 19 is

a schematic ¥4 ew showing, JLow for, mRMActHind: .

mul ti-Tayer p ed Wring board w
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- showi g 1fhvaw ﬁpnamwauﬁﬁgt%begl 2184 diel &YEFi Potfdnner
wiring board wwth an enbedded capacitor circuit

pag¥idedge amsestial i bt BaeohREcOMngt Bfcsi denst; a first

el ectrode and formng a second electrode; Figure 21 is
a scheimire M ew showihwgnddiow fiosw grwifrac tillow oEdr

mul ti-layer printed wiring board with an enbedded
rapatacour oy cainulisi ntpves heeinséd petr tagaepand with an
circuit form ng piece having a carrier on the side of
gnbeddad capacitor circuit using a chip-shaped capacitor
circuit forming piece;

Figure 20 is a schematic view showing flow for
manufacturing a multi-liayer printed wiring board with an
embedded capacitor circuit providing a resin film carrier on
the side of a first electrode and forming a second electrode;

Figure 21 is a schematic view showing flow for
manufacturing a multi-layer printed wiring board with an
embedded capacitor circuit using a sheet-shaped capacitor
circuit forming piece having a carrier on the side of a second
electrode;

Figure 22 is a schematic view showing flow for
manufacturing a multi-layer printed wiring board with an
embedded capacitor circuitaccording toaconventional method;

Figure 23 is a schematic view showing flow for

manufacturing a multi-layer printed wiring board with an




el ectrode; Figure 22 is a schematic view show ng fl ow
for manufacturing a nulti-layer printed wiring board
with an enbedded capacitor circuit according to a
conventional method; Figure is a schematic view
showi ng flow for manufacturing a nulti-Ilayer printed
W ring board with an - 17 enbedded capacitor circuit
according to a conventional nethod; and Figure 24 is
gderdratdePad idg shbvdnht froar fbng tesnobaventiagahmethod;
mul ti-layer printed wiring board with an enbedded
é&ﬂacitor circuit according to a conventional nethod.
Descriftion q% nbol s, [ 00921 Reference characters
la, iD'9YESant 19 YeTore U &F et 7Y ShowiRy flow for
nstituting materials; Referenc haracters 2a, 2b
e e et BoT AaYoH: BFLCEPf ol S RBPePRACE ¥2th an
s [
CHTEESba 00153 AU CRLLLERl NS0l o TR FLEDfpy pecnon
| ayer); Reference character 4a denotes a first
conductor |ayer; Reference character 4b denotes a

sesendpeopdust ogyhByes; Reference nuneral 5 denotes a
first electrode circuit; Reference nuneral 6 denotes

aoseepnd el ectrode circuit; Reference nuneral 7
denotes an insulating |layer (including a prepreg);
Reference characters la, 1b, lc and 1d denote dielectric
layver constituting materials;
Reference characters 2a, 2b and 2c¢ denote metal clad
dielectrics;
Reference numeral 3 denotes a dielectric layer;
Reference numeral 4 denotes a third conductor layer {a
metal laver);
Reference character 4a denotes a first conductor layer;
Reference character 4b denotes a second conductor layer;
Reference numeral 5 denotes a first electrode circuit;
Referénce:numeral 6 denotes a second_electrode circuit;
Reference numeral 7 denotes an insulating layer
(including a prepregqg);
Reference numeral 8 denotes a lower electrode {(which is
a second electrode circuit);
Reference numeral 9 denotes a resin coated metal foil;

Reference numeral 10 denotes a resin layer of a resin

coated metal foil;




Ref erence nuneral 8 denotes a | ower el ectrode (which
is a second electrode circuit); Reference nuneral 9
denotes a resin coated netal foil; Reference nunera
10 denotes a resin |layer of resin coated netal

foil; - 18 Reference nuneral 11 denotes a resin
coated metal foil wth skeletal material: Reference
nuneral 12 denotes a skeletal naterial; Reference
nuner Bt favereq grurernlc iy depokager ; reRat eraaicad mekadafolil
15 denotes a_pierced via hole; Reference nuneral 16
HéﬁBtégeéeEﬁFemﬁﬁ?EFFéP Ref erence characters 17b and
17c ggn t e sheet-shaped capacitor circujt formn

pi eceS; Retereded® ri PR RS e LRt Tarerial;
Ci rCu& félagncé n rg rlenff &urrer?as aZFE:e%]gJ?fé)}efa er;

mul ti- ayer pr i W ring oa ererice ner a

21 degot &5 empaglarfss'égnwy ' pfBlELense, numRal

22 denotes an out er yer circul er ence nuner al

23 deftSSe i duiol Sl RefRIANGS r&ﬂ@é@é wéedenptes a

pl ated | ayer; Reference nuneral 25 denotes a

chi p-rdrpesh capac tfted e taddrim O g1 @ee; stk - shaped
Ref erence nuneral 26 denotes a resin carrier. Best

dbpecioor Catryuhy foimihe piwesasi on [ 0034]

Hereinafter, the present invention will be described

in Reference numeral 18 denotes a capacitor circulit layer;
Referencenumeral 20 denotesamulti-layerprintedwiring

board;
Reference numeral 21 denotes an etching resist layer;
Reference numeral 22 denotes an outer layer circuit;
Reference numeral 23 denotes a via hole;
Reference numeral 24 denotes a plated layver;
Reference numeral 25 denotes a chip-shaped capacitor

circuit forming piece; and

Reference numeral 26 denotes a resin carrier.

Best Mode for Carrying Out the Invention
10034]

Hereinafter, the present invention will be described in
more detail with reference to embodiments and examples
according to the present invention.

[0035]
iBEmbodiments for manufacturing a dielectric layer

constituting materiall




nore detail with reference to enbodi nents and exanpl es
according to the present invention. [0035]

[ Enbodi nents for manufacturing a dielectric |ayer
constituting material] - 19 met hod for
manufacturing a dielectric l@ayer constituting
material for form ng an enbedded capacitor circuit of
a multi-layer printed wiring board according to the
pr esehtmehedt Fon nanekae tier 8nd z2ddbyleobpi ¢ slawer he
followﬁn%_step a and step b. Wth reference to the
graftAgEting ppppEarinEPRodorBingaAlf gBbaARRE garacitor
dLeIectrig | ayer . constituting material and typica

St BBY 00 b BBLLE TEAYRR 5 H1Teq AtiG ipdrionid a5gprding to
gntggsg% in bogcd wi L Re engaLneg: Incidentallyth
PhecRRseghbr TBYBREI G e 51 FThACEERAART) BY SOUPFORARS. the
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not re ua produd& hi'ckness,
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metal clad dielectric conprising a three-|ayer

shtocd unel of - Payér Sricmullictioni dayeard dieheberéfplained.
| ayer/a second conductor |ayer, and etching the first
Tontdetballuayethitinéss nof headhrdayetettrode schematic
[0037] "Anetal clad dielectric" described here is not
fectippabyiews used for explaining the present invention does
not reflect the actual product thickness, but is depicted in
an exaggerated manner enabling an easy understanding of the
explanation.

00361

Step a: a step for forming a first electrode circuit by
using a metal clad dielectric comprising a three-layer
structure of a first conductor layer/a dielectric layver/a
second conductor layer, and etching the first conductor layer
" to form the first electrode circuit.

[0037]

“Ametal claddielectric” describedhereisnotrestricted
to a dielectric in which a metal foil is laminated to each
side of a dielectric layer obtained by mixing a dielectric
filler with an organic agent and applying it. The metal clad
-dielectric may be obtained by forming a metal layer on each

side of the dielectric layer by a sputtering treatment or

electroless plating; or forming a dielectric layer on a metal




to a dielectric in which a netal foil is lam nated to

each side of a dielectric |ayer obtained by mxing a

dielectric filler with an organic agent and applying

it. The metal clad dielectrig may be obtained by

formng a netal |ayer on eac side of the dielectric

| ayer by a sputtering treatnment or el ectrol ess

Elating; or formng a dielectric |layer on a nmetal - 20
ayer by teehnigues sueh as ssdl-apdl medhieddosr anodization,
anqdi zation, and then a netal layer is fornmed on the
BRAeFhendd Betahela¥pE| &t FPEMPEyRR BYeackpett et dngoL the

rol ess Iatlng Mor eover, a carrie

h nt o elec£ {
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Lhe eokayﬁgfobiﬂgtygsseénéﬁﬁiéﬁgucgfdﬂ LeLih@yer 4ala

dielectric 3 econd con a er 4b as
$howg) in Flgure 1(a), and the netal clad dielectric
2a having the three-layer structure is the basic

st r uctni . i Furdie mag, c1lble dretialtgliad2digbaCihi €né step
al so conprises the follow ng |ayer structures. [0039]
Asoiriper igeisad thirad-dagked tructisttofm fhessi@pdctdr layer
five-layer structure netal clad dielectric conprising

42/ 2 Wied-doiymire dayvect Wfe ssfcand costiuctndutayer |43y es/ shown
dielectric |ayer/a second conductor |ayer, and a
imiFipwonhdueor apdybhe mefabsclad |dﬂ§l}4e&tﬁrﬁg3 Raybavppg the
t he second conductor |ayer: the first conductor |ayer

YRRl W SISy &F B¢ Resdec §hgucture. Furthefmore,

the metal clad dielectric 2 also comprises the following layer
structures.
[0039]

As the metal clad dielectric used in the step a, a
five-layver structure metal clad dielectric comprising a
three-layer structure of a first conductor layer/a dielectric
layer/a second conductor layer, and a third conductor layer
across an insulating layer on the second conductor laver: the
first conductor layer 4a/the dielectric layer 3/the second
 conductor1ayer4b/theinsulatinglayer?/thethirdconductor
layer 4, may also be used. A schematic view of a sectional
layer structureof thismetal claddielectricis shown in Figure
1(b). Use of a metal clad dielectric 2b with such a layer
.8tructure allows the laver of an insulatiﬁg layer/a third

conductor layer to constitute a layer when a multi-layer




conductor |ayer 4b/the insulating |ayer 7/the third
conductor layer 4, may al so be used. A schematic view
of a sectional |ayer structure of this netal clad-
dielectric is shown in Figurg, 1 (b) . Use of a netal
clad dielectric 2b with such a layer structure allows
the layer of an insulating layer/a third conductor
| ayer to constitute a |ayer when a nmulti-layer - 21
priipted Wiring beard is mapufactured, thereby increasing
Increasing varieties of the pnulti-layer printed ]
YRFLRG B8 ST Re SWdcdi-dRy e poimactuirhephseed asodpetion.
g@hgb clad dielectric used in the step a, a

u -Fayer structure netal clad dielectric 2c

.S] h - | t t f. first .
conoubTER% et o Sy et il AiedessRaccuratcin. the
E@¥Era,agdf§ufai£{/g£ QQruE S}-?eﬁgg 1019{‘9{1‘0&10&[&8%’?{:: 2¢c
the first conductor |ayer 4a/the Irelectric Tayer
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may al so be preferably used for manufacturing a

dj.éi eetrie ia’%y&f/aC eRsbindutbAauRber i #er A a_%ﬁi"%”@ﬁh’%ier on
view of a sectional layer structure of this netal

thadeadicgldecbniiactsr hown: itheFEguse ddrjuctBie 168kl £4/the
| ayer inproves handling property to prevent

geebeat ¥ b lofveded fths stamnidchaddbing Mhenr 4bliehe carrier
t hree-layer of the first conductor |ayer/the

Werectdi ey #459 the meeterpkbndiredrionywmnyfactining a
and is hard to handl e, 00411 Anpng the netal clad,

Ut T ¢ 3 2ERt TR HbbiRed MR teFiiglect fischanat khyiew of
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shown in Figure 1(c). The carrier layer improves handling
property to prevent generation of defects due to handling when
the three-layer of the first conductor laver/the dielectric
layer/the second conductor layer is thin and is hard to handle.
[0041]

Among the metal clad dielectrics mentioned above, a
dielectric with the most basic layer structure has the first
conductor layer 4a and the second conductor layer 4b on each
side of the dielectric layer 3 as shown in Figure 1(a). This
metal clad dielectric 2a has a structure in which a metal layer
isprovidedasaconductor layer 4 on each side of the dielectric
layer 3. When the double-sided metal clad dielectric 2a is
used as a starting material, dielectric strength can be

measured in this state. This enablesgs dramatic increase of

production yield of a multi-layer printed wiring board to be




side of the dielectric layer 3 as shown in Figure 1

(a) . This netal clad dielectric 2a has a structure

in which a netal layer is provided as a conductor

| ayer 4 on each side of the dielectric [layer 3. Wen
the doubl e-sided netal clad dielectric 2a is used as

a starting material, dielectric strength can be

nmeasured in this state. This enables dramatic increase
gRnupastuEedom yhelapdof andulin thayesepef nsddometagioils
hoard to be - 22 manufactured in the end. And, in the
éa§efBFmagﬁnﬁhﬁeFanPSFP§ lp¥ereor HRRGTiAL aBAdbRigkness
Eg ers, material and, thjckness, thereof are not
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e second ayer same or
dbhhgEeht 1‘%@@”@5%c?ﬂlaqggl'atlyofj%%'eggecox?tﬁ'%o%ug]:or layer
causes no prob [ 0042) a matter course

gb ehBEE Enkaysie Sr0hikRerBBtaliepeh@thdi®] &ohiii¢y design,
contains material functioning as a dielectric. ¥

sadewbich ocamoigs the sttebeehti c | ayer by coating a

dielectric filler containing resin solution will be

p@@#42kul arly explained because the greatest attention

nmust be paid to control of filmthickness etc. The

di el det pima gy ef cosgimeni hhagiedsiotrdgl layven 3gehdhal hgtal

contains the dielectric filler F. "The dielectric

TP e eChat AICPTitAtafdRF 90t 2k Eppesbering pgpediclectric.
dielectric_filler and an organic gent
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filler containing resin solution will be particularly
explained because the greatest attention must be paid to
control of film thickness etc. The dielectric filler
containing resin solution generally contains the dielectric
filler F. *“The dielectric layer” is mainly intended to
represent a layer comprisingadielectric filler andanorganic
agent. The organic agent mentioned here is not particularly
limited as long as the organic agent makes it possible to bond
the dielectric layver and a metal foil, and to maintain the
shape of the dielectric layer at least. This organic agent
works as a binder resin for forming a dielectric filler into
.the shape of a dielectric layer.
[0043]

The dielectric filler is made to be present in the

‘dielectric layer in a dispersed state, and is used for the




limted as | ong as the organic agent. nmakes it possible

to bond the dielectric layer and a netal foil, and to
mai ntain the shape of the dielectric |ayer at |east.
This organic agent works a :9_pinder resin for

formng a dielectric filler imto the shape of a
dielectric layer. [00431 The dielectric filler is

made to be present in the dielectric layer in a
gluspersedf stnereaahy i she stk dtoria kepacdly pfr posepafitor
increasing the electric capacity of a capacitor when
vRendi g ddelpetirdgelaver feoeersewsediaty #ifiglal capacitor

capacitor shape. _As the dielectric filler, the
ﬂﬁgpﬁct e BEder e6tTiCofbbirt e 1§ désipahitig Rowders of

Eerovsk'te st ucﬁure such as BaTi O3 SrTi OB, ]
SrBPRL i Pl e Ehrd 8 ol v oot B hBE A 28 2210,
Led P . i 2Ta209 I BT).
%%Jﬁéﬁ%ﬂ |‘J;?i%srég.r'fl§:9§:r ?ﬁ‘grﬁ%}@g a@’{’hgq’&%g b BoLazr0 (so
. e 3 Iy . ol .
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#eetheAdOLE ] ARldHe dhaf et 8B & Sei i efhr abhy powder
used as the dielectric filler, anong the conposite

Wb 86 Spdai die & iR PhIKist RishiHCENE erddgEesigdar &bl @No pm
. of precision in the production as a powder at the

ps epeafesdle. usdd. t Rrelditaloelniye hialdiem vl damiasecdse,

ei ther calcined barium titanate or uncal ci ned barium
Preberakl e asedcas sdg dibec briqifdh leire| mueng cheorenpesite
is intended to be attained, calcined bariumtitanate
%1 GRR RNy USRI OBRHEL Lant Bic s el n vRpnebte bt trre P E
sel ectj vel. ccordipng to the quality of design for
BERCITITR af e iTP BB tPhPSuEOVaer at the present stage.

As the dielectric filler in this case, either calcined barium
titanate or uncalcined barium titanate can be used. When a
high dielectric constant is intended to be attained, calcined
barium titanate is preferably used. But, any of these two
can be used selectively according to the quality of design
for the printed wiring board product.

[0044]

Furthermore, it is most preferable that the dielectric
filler of barium titanate has a cubic crystal structure.
Barium titanate has cubic and tetragonal crystal structures.
Use of a dielectric filler of barium titanate having a cubic
crystal structure stabilizes the dielectric constant value
of a dielectric layer to be obtained finally as compared to
the case of using a dielectric filler of barium titanate having

only a tetragonal crystal structure. Accordingly, it can be




[00441 Furthernore, it is nost preferable that the
dielectric filler of bariumtitanate has a cubic
crystal structure. Bariumtitanate has cubic and
tetragonal crystal structur Use of a dielectric
filler of bariumtitanate haVing a cubic crystal
structure stabilizes the dielectric constant val ue of
a dielectric layer to be obtained finally as corrpared
£81dt & teset ofhakiiiy s deekeeprivctoil$era darbam gitanate

titanate havi n% only a tetragonal crystal structure.
RO¥AEE ity hapibeth cséls angd tesraganailezeys thastirpckyres.
Eg@ﬁgiary to use a bariumtitanate powder that has

ubic and tetragonal crystal structures. [0045]

Th h I fill
abovel s STRUE 1M A 4R GRELFRRE I i oF Aecribed
PP AR R RO W ol ¢ TiTRE R i

caPacibal A& 1%fu§ecﬁ’r 'sng.e\%flﬂlrél'p? QO%PmJ.n%% h0LSectric

case, a desirable blending ratl the orga gent

adadet e £h ehbelitied dddd @lcdS14HP6r dred ﬁ%&ﬁlt%dfv\hlllﬁ{g board.
content of 75w %to 8 w % and the bal ance of the

Dnganisccagenta dediaabtileeb el 6§ =t ifd bEeEhé?Qiib%.ﬁltlc agent
exceeds 85 w % the organic agent content becones
hpdsthédaidleaitr fiHilerdueseheadliedectaficadheiespncontent
between the dielectric filler containing resin and a
‘é%p})‘érWtf Gi Itot §5pet| amnrdittde: e ltamser ofi theandgahils agent.
dropping. . off of filler particles tends to occur. On

¥hen SPReH slgrErighdhl eREomteat exegrd® 8801k Bntthe organic
exceeds 25 wt_% and the dielectric filler, content is
FLAE G0t oS RECOIMCZaheSP ﬁ‘% Ph¥EchHppettis causes a loss

of adhesion between the dielectric filler containing resin
and a copper foil tobe laminated to the resin, and thus dropping
off of filler particles tends to occur. On the other hand,
when theorganicagent content exceeds 25wt $and thedielectric
' filler content is less than 75 wt %, adhesion to the copper
foil is not improved, and which lacks validity in view of
" ensuring high dielectric constant.

[0046]

Next, formation of the first electrode circuit 5 will

beexplained. Inorder to formthe shapeof the first electrode,
an etching method is generally employed. When the etching
method is used for this processing, an etching resist layer

is provided on the conductor layer 4 by using a dry film, a

liguid resist, etc. that can be used as an etching resist;

aresistpatternisexposedontheetchingresistanddeveloped;




foil is not inproved, and which lacks validity in view

of ensuring high dielectric constant. [0046] Next,

formation of the first electrode circuit 5 will be

explained. In order to formjhe shape of the first

el ectrode, an etching nethod is generally enpl oyed.

When the etching nethod is used for this processing,

an etching resist layer is provided on the conductor

paferngepgsasirngareaof fthlenfondukitqui tayesi &t mediad. layer)

that can_be used as an etching resist; a resist

P&t $oF At ¥ed qrk egmeN eehy ettt [itisdr ings pel ughan, to form the

%evelo ed; }555 .and unnecessary area of the conductor
ay8F {1F e FAYERY E 3 as Hhugt VBF 5 S edBled Bl mfirst
E&%gkg d%olgtion %offornnﬁpe firs el%ftrode circuih
SSTERERNCEACE! jur T3 D) e AN Sndugtey Laygr 4b on
LLCUI .f.ac h n 0 Layer _4b on the
R e L R s AR T
PbeR7pb: a step for removing the dielectric |ayer
exposed anong the first electrode circuits. Figure

2(c) sthewp:thastey abe mdv APkt &l L1L@YLIc 1ayer exposed

constituting material |la obtained by renoving'the

dihehgcthie Cfl pyere Bxpasatk anmrgiithe, f Fighireebeelr géws the
circuits. As for howto renove the dielectric |ayer,
sexee @lf awtikdds todn beyap ploncatilteyt ibigt met ehesal afa bbeained
followng two nethods is preferably adopted. One is a
bt hemoyongskhe ad desaehric reareenexposéd hanepy eskat Sirst
chem cal treatnents. The other is to use a blasting

et RRAe ClFRUpSRti AS APT OV torameVagherdmrgiric layer,

whi ch {epr%§%pts nmechanical treatnents. ,
several methods can be applicable, but either of the following

twq metheods is preferably adopted. One is a method to use
a desmear treatment, which represents chemical treatments.
The other is to use a blasting treatment, in particular wet
blasting treatment, which represents mechanical treatments.
[0048]

The former case for using a desmear treatment will be
eXxplained. The de-smear treatment is a treatment using a
de-smear solution for removing burr resin (smear), which is
generated when a via hole to be a through hele of a printed
wiring board is processed with a drill. As for the solution,
widely and commercially available solutions may be used. By
using the desmear solution, organic components of the
dielectric layer exposed in gaps among circuits are dissolved
toremove thedielectric layer. Thedielectric layer contains

a little amount of organic components.as mentioned above, and




[0048] The forner case for using a desnear treatnent

wi Il be explained. The de-snear treatnent is a

treatment using a de-snear solution for renoving burr

resin (smear) , which is ggggrgted when a via hole to

be a through hole of a print Wi ring board is

processed with a drill. As for the solution, wdely

and comercially avail abl e solutions may be used. By

fdiengrohnldesmrnnadiautaonbe aragainic ddsspdmedt By ¢f dehemear

dielectric |layer exposed in gaps anbng circuits are

§od36ieed  When chps cdesmeay et eer bment ajercomflected, it is
ielectric quer contains. a little anount of o%ggric

g&ﬁﬁ&ﬁ‘?ﬁﬁst‘as etk ithfe8tehdve, randst bayex heforghand used
co nents can he_easily, dissolved_ by a de-snpear,

&8 CCBATSWAGR LRETUBENERF F1OAFREAPCEEORENAUEERAT ¢

%3 4gisirable to strip the etching resist |ayer

bePor hand used in etching for formng the first

el ec“fl‘i’é’el&{&f‘iﬁla%%%ﬁhg{ %J%ﬁgé%tgénpéﬁéiﬂ;cg%%%l%e dry

treat nent contal ns lasting tr

Bdsthagvetedimstd BEatdRALARNL 1 2 5OVRY 8rea i Vet However,
blasting treatnent is preferably adopted in

chasietdaslidm imf t fétmdtarli § babke cobpaiaaigt i d 868sidering
after a blasting treatnent is conducted and reducing
dafege shed st s of ablradedfsacef addaftbe ateladd asd EAgatment
treatnment, a high-velocity streamof an abrasive

1§ anqut iad wnd nedid thg alamssies ¢oothé | qlergrigi supdader. In
is dispersed strikes a surface to be abraded, whereby
Bhe a‘ﬂ?—"Egbl ¥F L HRY r Bheakeen hasa bletohevpbast BY estprmyef an
bl asting treatnent has a feature that the treatnent
%}éﬁa%bY%ifl]rué F%V)pg.géﬂgézh abrasive of fine grain powder

is dispersed strikes a surface to be abraded, whereby abrading
of narrowareahas becomepogsible. Thewetblasting treatment
has a feature that the treatment can obtain extremely precise
and less damaging abrading when compared with the dry blasting
treatment conducted under dry environment. By using the wet
blasting treatment, thedielectric layer exposed in gaps among
circuits is abraded for removing, to remove unnecessary

dielectric layer. In the blasting treatment, the exposed
dielectric laye: is preferably removed according to processes
shown in Figure 5 in order to prevent damage to circuit parts
due to impact of an abrasive. That is, after etching for
forming a first electrode circuit is finished, a blasting
treatment is conducted without stripping an etching resist
layer 21 as shown in Figure 5(I), to obtain the state shown

in Figure 5(II). 1In this way, the etching resist layver 21




and | ess damagi ng abradi ng when conpared with the dry

bl asting treatnent conducted under dry environnent.

By using the wet blasting treatnment, the dielectric

| ayer exposed in gaps anong fircuits i s abraded for

renoving, to renove unnecessa y dielectric layer. In

the blasting treatnent, the exposed dielectric |ayer

is preferably renoved according to processes shown in

mioglnsen ha b £feddravier g aiest addmpge tia g s itveplo prevent

due to inpact of an abrasive. That is, after etching

fioe LivP P madeseisrudtriboem dedogi danagédni Sfahr ghat,

blasting treatment is conducted w thout stripping an

dEnFRGLEESHE &t StFbRRed 200 P shthe Thagir showr) int Figure

3ﬁ§§in the state shown in Figure 5 (I1). In this way,
geching resist layer 21 - 27 works as a buffer

kgﬁgBJagainst an i npacting abrasive to prevent the
firSt"electrode circuit from bei ng damaged. After

! : [ ' ' d bt.ain,t { at .

(BRboas ROR-EeSEoh o TELRRELy L0 RO a0 | DE B8 Raversan

Ioll el eg il ebR¥eE LAAS bbﬂkwgu@hsfradﬂbéri@ dbehehbay the
ayer constituting nmaterial obtaine y the

manutacturing wethed of a dielestrie 13Y6F constituting
constituting material is roughly divided into three

hiypesial 0051toudhey farstddiiel Redr terbayeypeonstituting
material is manufactured by using a netal clad
tPebettric 2a conprising a three-layer structure of a
first conductor |layer 4a/a dielectric |layer 3/a

secorthe dridirct ot alpadiriah lagrhr comicitiviging material is
manufactured by using a metal clad dielectric 2a comprising
a three-layer structure of a first conductor layer 4a/a
dielectric layer 3/a second conductor layer 4b, and conducting
the step for forming a first electrode circuit and the step
for removing a dielectric layer. Thus, the first dielectric
layer constituting material comprises a layer structure of
a first electrode circuit 5, the dielectric layer 3 under the
first electrode circuit 5, and the second conductor layer 4b.
This layer structure is shown in Figure 2(¢). The dielectric
layer constituting material canbe used for forming an embedded
‘capacitor circuit of a multi-layer printed wiring board by
using the first electrode circuit 5 as a top electrode of a
capacitor circuit and using the second conductor layer 4b as
a lower electrode of the capacitor circuit as it is. in

addition, it is also possible that an insulating resin layer

and a conductor layer are further laminated to any one side




the step for formng a first electrode circuit and the
step for renoving a dielectric layer. Thus, the first
dielectric |layer constituting nmaterial conprises a

| ayer structure of a first féectrode circuit 5, the
dielectric layer 3 under the““first electrode circuit

5, and the second conductor |ayer 4b. This |ayer
structure is shown in Figure 2(c). The dielectric

lcdyelre damstti dirlentnet dpvelr cems betwsiowy ek efrdrii, nnd@nhen
enbedded capacitor circuit of a multi-layer printed

WHE SREBheeRyctep lageris dteked spobtrdae destued cdreuit
as a top electrode of a capacitor circuit and using
EhEVEEESRd conduct or | ayer 4b as a |ower el ectrode of
t%@ G pacitor circuit as it is. In addition, it is

J 3%possi bl e that an insulating resin layer and a

d f h | am d i d .
CoRSUEAQY LB, 16 SIS LA NLET 10, o DR LA .

i t . i . .
ekl B o 0°pBEESN FEMMELAL, VS |npsoins

dheigeceondedi stectrifel a¥CL £9PStI LYLERGL PR fégélr h8/a
manuf actured by using a nmetal clad dielectric 2b

a08EpetsrDg 1a3/dr ¥2al ayind touei®rof apef idbytan insulating
conductor |ayer 4a/a dielectric |layer 3/a second
taneduct b tlayet ohdarctasulatdng, haderorAacthngdthe step
conductor layer 4, and conducting the step for

for Fomgiagfd Fsrstledetotonelectirait t and thessepFdroremoving
renoving a dielectric layer. Thus, the second

i e etefFELF alaver cofdmisuttihey senond diedemised ayver

| ayer,strpucture of a first electrode circuit 5, the .
‘a?%?'éi:???%nq ApderiadngerPrhgefi dpyer structure of a first

electrode circuit 5, the dielectric layer 3 under the first
electrode circuit 5, the second conductor layer 4b, the
insulating layer 7 and the third conductor layer 4. This layer
structure is shown in‘Figure 16 (c). In the dielectric laver
constituting material, the first electrode circuit 5 can be
used as a top electrode of a capacitor circuit, and the second
conductor layer 4dbasa lower electrode of the capacitorcircuit
as it is. And as shown in Figure 16(d), the dielectric layer
constituting material can be used for forming an embedded
capacitor circuit of a multi-layer printed wiring board by
removing a dielectric layer 3, and subsequently etching the
second conductor layer 4b to form a lower electrode circuit
8. |

[0053]




el ectrode circuit 5, the second conductor |ayer 4b,

the insulating layer 7 and the third conductor |ayer

4. This layer structure is shown in Figure 16(c). In
the dielectric |ayer cons;iiytjng material, the first
el ectrode circuit 5 can be ‘used as a top el ectrode of

a capacitor circuit, and the second conductor |ayer

4b as a | ower el ectrode of the capacitor circuit as

it i sThanthasd sbokeshr ¢ glavenodrytitupingimieeriak is
| ayer constituting material can_be used for formng,
FAnEiBEdYEqd Bupidinhe petadi €1af Alehgatriaper comprising
pr%nted mﬁringgboard by rennving a dielectric |ayer

$ ToRG SA¥EEqUEREFYUERCRENG EAESTsERBABCEBRALRYEF 4a/a

| 4b.ta f | | d i i 8. 0053
B5ecR b0 P bR S RS LT B b e P per
hs, gﬁauéeﬁhaeggngyFﬂalgge P akogﬁggﬁd%¢£f§g£'gléetrode
conprising a tour-layer structure o irs

coREUSE U nd 3RS sé%#afogir@_rr%qilrﬂgcal @i’%eéélai(§Q%?%‘} . . Thus,

conductor |ayer 4b/a carrier |ayer , and conducting

the shepaf @iefoettg Bafbrstorbectneodgy whEeHikhl angd
the step for renoving a dielectric layer. Thus, the

thardctdeeleetirbe tayerisongtat udveg setett@tei SF a first
characterized by conprising a | ayer structure of a
eélestrodeerirade &.r thet dbeleheritcel®edr i ungiger tBe first
~under the first electrode circuit 5, the second
ebnabEede Tiyriuls, ahe sheondaronducteydraykd 4Pheand the
presence of the carrier layer 13 ensures excellent

Rahet Fhdagrdpet 1 y TEERTr aitRhot Hda R ariehilakRess epfures

the first .co ctor |layer 4a/the dielectric |ayer
%¥?ﬁLient haﬂgying prop%rty even though the totax thickness

of the first conductor layer 4a/the dielectric layer 3/the
second conductor layer 4b is thin. The laver structure is
shown in Figure 13(a). The dielectric layer constituting
material may be used with the carrier layer 13 remained as
it is as shown in Figure 13(c), after removing the dielectric
iayer followed by etching the second conductor laver 4b to
form the shape of a second electrodecircuit 8. Or, thecarrier:
layer 13 may be removed after thedielectric layer constituting
material is laminated to other substrate or an inner layer
core material. That is, the diélectric layer constituting
material can also be used for forming an embedded capacitor
circuit layer of a multi-layer printed wiring board.
[0054]

In the dielectric layer constituting material described

above, thicknesses of the first conductor layer 4a, the




second conductor |ayer 4b is thin. The | ayer structure

is shown in Figure 13(a). The dielectric |ayer

constituting naterial may be used with the carrier

| ayer 13 renmained as it is shown in Figure 13 (c)

, after renoving the dielecttic |ayer followed by

et ching the second conductor |ayer 4b to formthe

shape of a second electrode circuit 8. O, the carrier

ﬁayéﬁCI31ﬁa9B@ereﬁmvéaeaﬁﬁepnﬁheoudep@errﬂgybayeb, the

Qonstltutln material is lam nated to other substrate
PSHﬁatﬁﬂgﬁqxﬂﬁﬂ tRgte imgeandnctombayes 4 apd the carrier

ielectric Iﬁ¥er constitutin material can al so he

8&8 1ot 3F ST hP 3t %@dﬂé’d%&%ssﬂrorTh%.dﬂ@&ethréﬁilayer
boar d 00541
AbaPedbebiop Rkt FF ol dif Tarort SR aveechy 65‘8 aftnar
t dugt
S o I3 e e Sy £0TOURL e LNETe s e

E%M@ha&%lféﬁithQ%@fﬂéd&hkﬁg%émesﬁpfaéghhgf@§¥%5£8£tor

| ayer 4, and the carrier layer 13 are

partuculiay Fyrined s €6 eﬂiﬁ@d@é&'c%(—ﬁardftéﬁﬁ.%&er manufactured
constituting material has no dielectric layer in the

by easibat thelo@be Dot t beUldpet heotls €l et {he hayerial,
Therefore, even though a signal circuit is forned in
thel sareiclrbaed wrars erCiapgeei dwals ¢smowilll ,istHeor obdeuit
of a enbedded capacitor |ayer manufactured by using
¢l epelsacty pe Waylé?dlm%ﬁ ICRd bﬁg})lmal%m a@nd ghebekimiting
| oss, at transf erring signals is small, other circuit
%%"\1/%%’30%&}1 SIEPHhART B A e b‘EFPIF%bde%fﬁ%llif hiree -
on circuit design can

AT 05 PeECtTat R TR TRIe 056 R BEponEog b ferP tage
&Ary %uﬁ%s% %da‘inettlaa %t.l.ag dielectric having a conductor

- layer on each side of a dielectric layer. And thus, a
multi-layer printed wiring board with an embedded capacitor
circuit obtained by using the dielectric layer constituting
material obtained by the manufacturing method is produced at
. high yield and has extremely high quality. Incidentally,
thicknesses of the first conductor layer 4a, the dielectric
layer 3, the second conductor layer 4b, the insulating layer
7, the third conductor layer 4, and the carrier layer 13 are
not particularly limited.
[0055]
[Embodiments of manufacturing a capacitor circuit forming
piece]

A method for manufacturing a capacitor circuit forming

piece using the dielectric layer constituting material is not




of a doubl e-sided netal clad dielectric having a
conductor |ayer on each side of a dielectric |ayer.

And thus, a nulti-layer printed wiring board with an
enbedded capacitor circuit pbtained by using the
dielectric layer constituting nmaterial obtained by

the manufacturing nethod is produced at high yield

and has extremely high quality. Incidentally,

PRrEfkABd3Ed vdrimitedqs Song esdueeopniigjectagdetdsn be formed
dielectrjc, layer 3, the second conductor_ |ayer 4b,

fhe? N%%&%%%gﬂ & &econd gpRANREPY %%h%cﬁacﬁmgaf@r agfirst

Pifrkaae 3%&%{3539%81%}?%%@%3 HRRRE BEY OP The 41 e1ectric
f

EREF L PhPEALSH b e Pe ot P EPT T 8r i RGoc b bE el ¥Ry

EBGePLE! e¢ E'fﬁekﬁéﬁﬁrfSP”ﬁﬁéh&HAEEQrEREL;eQ' &l éé £et c1§3u1t

particul ar rode ¢

bsrlt@ﬁg'iﬁec% alcBPeihy ¥ E’lfle %I%Qﬁé}ﬂ:dlﬁQQHH?&ﬂ i Xl%fes the

facing to a first electrodethat 1s previously forned

torabi gy i thibe hel RdtXind RSN HdailsleNd metal clad
material across a dielectric |ayer. However, the

drbé heoct £ b urmdd aat sird g riy papaetiherid Ivded at adghree
pi ece according to the present invention includes the
i@&dowi ng three manufacturing nethods because a net al
clad dielectric used as a starting material includes
BR0%®hst three ideas. [0056] In the first method for

rmnuf acturi ng a capaC| tor circuit
In the first method for manufacturing a capacitor circuit

forming piece, a first electrode circuit 5 is formed as shown
in Pigure 19(b) according to the method mentioned above by
using a metal clad dielectric 2 comprising a three-layer
structure of a first conductor layer 4a/a dielectric layer
3/a second conductor layer 4b shown in Figure 19(a) (= Figuré
1(a)); and exposed dielectric layver 3 is removed as shown in
Figure 19 (c¢) to manufacture a dielectric layer constituting
material 1. Then in order to form the second conductor layer
4b of the dielectric layer constituting material 1 to be a
circuit with a desired shape, unnecessary area of the second
. conductor layer4b isremoved to forma secondelectrode circuit
6. Thus, a chip-shaped capacitor circuit forming piece 25
shown in Figure 19(d) is manufactured.
[0057]

In the secondmethod formanufacturinga capacitorcircuit

forming piece, a first electrode circuit 5 is formed as shown




formng piece, a first electrode circuit 5 is forned
as shown in Figure 19(b) according to the nethod

nmenti oned above by using a netal clad dielectric 2
conprising a three-|ayer structure of a first
conductor |layer 4a/a dielectfic layer 3/a second
conductor | ayer 4b shown in Figure 19 (a) (= Figure 1
(a)) and exposed dielectric layer 3 is renoved as
dMOTRTRE 16 (Sirky 18ipg)a metmdnoi atdied eatdiiel 2ctomprising
| ayer constituting material 1. Then in order to form
tahélé’@c&ﬁéreéoﬁ&ae%rlr?ayér a A3ret chedurepsclaver| 4pén
g tltutln material 1 to be a circuit with a

i EEFTdfia elaﬁr{éc%%%%ﬁl?f candicdon havesdd@n insulating
dto f
pydichon Layes §ondfe LRIV St b A da Exgier aF (@) (-
L Fi 19(d
FEE}E letl (l'ﬂrm Qﬁg%g:%%%el@d%%rgx\@r &rré’%%{)]gs e{n zred as shown

manu actured Sécon

f arsRAfact v Rg n@:’trﬁ?ﬂ%ﬁ&fg aWilgW ttch%%é}QgghSE%tuelng

first electrode circuit IS forne

hhguEeal6y (b)rhby usicidied Hstﬁérrmi;% §6 8588 Idon’ tor layer
conprising a five-layer structure of a first

gbndfictive dbyBscaid Ladiet eddd it tha)iflg #ate3€aand to be a
conductor |ayer 4b/an insulating layer 7/a third
conduitoritapededi sbdwhdpe Fuguee eb&hay afegw® the( BpFond
; and exposed dielectric layer is renoved as shown
rorigtkEer daypridd haneharedrie foxh elsecondeleyterode circuit
constituting material_ 1. Then in order to formthe
ec&ml%oﬁd%&%‘f-#wd CApasT tofecdrenbbtianming giece 17a
constituting material 1 to he a circuit with a

%%%ﬁ%ﬁl%%é ,Y%frﬁ“ei%%"s%%/ograeﬁaa?cm%r §4E6EH4t layer 18/an
ﬁ?%g#rod% Ci ge{}‘i ?Palt% g%onductofro glarege or%1own in Figure

16(d) is manufactured.
[0058]

In the third method for manufacturing a capacitor circuit
forming piece, a dielectric layer constituting material 1lc¢
is manufactured according to the method mentioned above by
usingametal claddielectriccomprisinga four-layer structure
of a first conductor layer 4a/a dielectric layer 3/a second
conductor layer 4b/a carrier layer 13 shown in Figure 1(c).
Furthermore, unnecessary area of the second conductor layer
of the dielectric Iayer constituting material lc is removed
‘to form a second electrode circuit 6 as shown in Figure 20(a) .
Thus, a sheet-shaped capacitor circuit forming piece 17b
comprising a layer structure of a capacitor circuit layer 18/a

carrier layer 13 is manufactured.




6. Thus, a sheet-shaped capacitor circuit form ng
pi ece 17a conprising a |ayer structure of a capacitor
circuit layer 18/an insulating layer 7/a third
conductor | ayer 4 shown in_F}?u!e 16(d) is
manufactured. [0058] In thethird nmethod for
manuf acturing a capacitor circuit formng piece, a
dielectric layer constituting material Ic 1is
f8A8Pact ured according to the nmethod mentioned above
by _usinga metal clad dielectric conprising af our-
|f§§?€PdéPPBEFLﬁ>% a gapgcitest cébadlttisrminepisgegaccording
gielgctric Iager 3/a second conductor |ayer 4b/a
8r FP8r PFE§BRT 187 ¥RBHAORA Figure 1(c). Furthernore,
unne sary area of rhe second conductor |ayer_ ., of the
di ol o7 | CRAGROR SHRE T | Ty HRHBM O] AGOT G P the
. Is [ s,.shown_in .
P ERT GoRafih S AN, B SRR B (BAR e 2o wien
| ‘éhéCHi&lé@EPl@gl%Sf_ec&ZQtiEQQPﬁéSIhQQerl%?y@écause the
structure of a capacitor circuit™|layer a carrier
tayeeiddri sirenit agbth ey pidde-id A0S id Fbodi FRALSer
of a capacitor circuit form ng piece according to the
presessindgvaetd osle dihel € apgeirtayn s Gt ing 94 B RYapilCCELD,
according to the present invention is roughly divided
amd ol ¢ haeonerypesned atheve. t he dielectric |ayer
constituting material because the capacitor circuit
f®?¢%hg piece is obtained by further processing the

dielectric layer constituting material la, |b, and 1c
as et Ferddpesbbyet capacitor circuit forming piece, a metal

clad dielectric 2a comprising a three-layer structure of a
first conductor layer 4a/a dielectric layer 3/a second
conductor layer 4b shown in Figure 19(a) is used; a first
electrodecircuit5 is formed according to the method mentioned
above to obtain the state shown in Figure 19(b); and
subsequently exposed dielectric layver 3 is removed to
manufacture a dielectric layer constituting material la shown
in Figure 19(c). Then in order to form the second conductor
layer 4b of the dielectric layer constituting material 1la into
a second electrode circuit 6, unnecessary areas (positions)
of the second conductor layer 4b are removed, whereby
chip-shaped capacitor circuit forming pieces 25 are obtained
in the state of being separated individually. This
chip-shaped capacitor circuit forming pieces 25 can be used
as chip-shaped capacitor circuits which are separately buried

in any given positions in the insulating layer 7 as shown in




[0060] As for the first capacitor circuit formng
piece, a netal clad dielectric 2a conprising a
three-layer structure of a first conductor |ayer 4ala
dielectric layer 3/a second . conductor |ayer 4b shown
in Figure 19(a) is used; a firtst electrode circuit 5
is fornmed according to the nethod nenti oned above to
obtain the state shown in Figure 19(b); and
Figyagubhiel baxpesédadiey ddte cbibaybapadi capanivved ciiocuit
manuf acture a dielectric |ayer constituting nateri al
ERrBRBEnPipReri gar 6016 third FREAUFKOS daverobyopfinfean
second conductor | ayer 4b of the dielectric_|ayer
BBASOERPERgCHRERF FAF filinag 1gsyéabangereeipothesct, or a
Egc%it 6, unnecessary areas (positions) of the
&€8AG%¢onduct or | ayer 4b are renoved, whereby
%Bbg1§haped capacitor circuit form ng pieces 25 are
obtained in the state of being separated
i ndi v gl i i P S C ' Jsr Gt .
forni%g pi%%3%5%5§g§ﬁngpugggsgg§ﬂgﬂ$%£g %E%ﬂﬁHhi:formlng
papaei 19Tt LW Periceld FsetBeRN el il edsihNcaP¥ier
gi ven positions in the insulating |ayer 7 as shown in
26 34 laniigate gkPrE®e) pby viaiteatdsig ,tdec ChbRr sivdedlectrode
capacitor circuit formng pieces 25 to athird
cbnduttof Bayesirhy ausiathesrivearissehbapi dncBiguetoro (a) at
film an insulating resin sheet, or a prepreg. [0061]
Hietsiagmod, thiedial pcshapelhoap aonsdd teitrdaw materniahgla.
i ece 25 can al so be used as the piece with a resin
2 rrheF case.pRs| ghrwat faf FEEe P9 )i @epprésennedt etching
to af.irst electrode

reslist layer 21 is provided on the second conductor layer 4b,
and the second conductor layer 4b is etched to obtain the state
shown in Figure 20(c). Then with maintaining this state, an
insulating layer 7, for example glass-epoxy prepreg, and a
metal layer 4 are bonded to, and subsequently releasing and
removing the resin carrier 26 to obtain the state shown in
Figure 20(d). Incidentally, as the resin substrate 26, an
etching resist material used for forming the etching resist
" layer 21l may alsobeused. 1Inthiscase, droplets of an etching
solution etc. which damage the previously-formed first
electrode circuit 5 are prevented when the second conductor
layer 4b is etched, whereby the chip-shaped capacitor circuit
forming pieces 25 separated individually shown in Figure 19 (d)
come to have high guality.

[0062]




circuit 5 by using an adhesive as shown in Figure

20(a) at the stage of the dielectric |ayer

constituting material la. |In this case, as shown in
Figure 20 (b) , a patterned fgchlng resist |ayer 21

is provided on the second cornductor |ayer 4b, and the

second conductor |ayer 4b is etched to obtain the

state shown in Figure 20(c). Then with naintaining

t hi s &% &g, thsetandicapaeg toayeirdyif borekagpliece, ametal
| ass- epox repreg, and a netal |ayer 4 are bonded

gé, dai#cﬁplﬁ%sfgqhg‘h?gwréFéasuan@lmdlay%mwhgtuh@ orfesERTst
carrier 26 .to obtain the state shown in Figure 20(d)

FREAHERPA Hyeas‘l%% Vegar Siissthanter 3¢2 gRCoBAcRPRgUCtor
esi st teri uged f.or fo %I gg et h|n resi st
1EVeF Sy h A Lat s adwel fp M Layer g shown
b I t whi.ch. d
08 L PSRRI g o

RLEXERL Y M?&‘é h%gigaoltagng%flgat%ovéacyoe ob R 1S the state

et ched, Wwher hi p-s capacitor circul

5R6Wh NGy D BAGSe 25 @ﬂpara@lhe@ub%kﬂﬂe%w &::geeké@ aﬂelectnc
Fi gurel9(d) come to have high quality.

Payéprithe seaonddcepasin@fastifdliy cﬁDéITé@ﬂrPcl: ep@yeﬁ
metal clad dielectric 2b conprising a five-Ilayer

somsiti teeing ma thiniafl 1lcohduntiar Flayee 14a/ca .di ehestin érder
layer 3/a second conductor |ayer 4b/an insulating
tayfermrhetsreand onddorsrr| byger 4shbvirhe idi ekiegtire clBayer
(a) is used; a first electrode circuit 5 is forned

CRIADF HF gL 1D fﬁkel?iétlhéé Hohei driafasbed ecdrodearhrehet 6,

state shown in Fl ure ﬁﬁ@ and subsequentlg exposed
GRRTCRITILY ATERS (BOPLCIBNEY cat (I TESTORE GPBAHCED? layer

ielectric la e . .
éL are remove whereby a sheet-shaped capacitor circuit

forming piece 17a comprising a layer structure of a capacitor
circuit layer 18/an insulating layer 7/a third conductor layer
4 shown in Figure 16(d) is obtained. The sheet—shéped
capacitor circuit forming piece 17a comprising such a layer
structure can be used for multi-layer printed wiring boards
by a process similar to what is shown in Figure 15.

[0063]

As for the third capacitor circuit forming piece, a metal
claddielectric2ccomprisinga four-layer structureofafirst
conductor layer 4a/a dielectric layer 3/a second conductor
layer 4b/a carrier layer 13 shown in Figure 1({c) is used; a
first electrode circuit 5 is formed according to the method
mentioned above; and subsequently exposed dielectric layer

3 is removed (drawings showing these processes are omitted)




constituting material |Ib shown in Figure 16(c). Then

in order to formthe second conductor |ayer 4b of the

dielectric layer <constituting material |Ib into a

second el ectrode circuit 6, nnecessary areas

(positions) of the second Eo%%ubtor | ayer 4b are

renoved, whereby a sheet-shaped capacitor circuit

form ng piece 17a conprising a |layer structure of a

é‘-@pa@hnéﬂcturﬁc@icai¢?aqretrﬂ<8/3aﬂrye‘msmrmﬁirtgltﬁa})gemamial lc

third conduct or 4 shown in Figure 16(d) is

ShexPnés. F?%@r%h5%¥ alhafégn agpabpvorieiPiganute fidr FHngs an

pi ece_17a conprijsing such a |ayer structure can be

GX8ECLEr AfH BFCT-EHEr TP Rt tPYRF | Hy Wodcgaredyprg the first

QcC gss sim,| ar o mhah IS shown in Figure_ 15 [00631

SRITE A capaBFt BRREPPERRTY T BF naprBeeseaond

OB B I T P oS B ayictnfel %%J‘(%ci‘f pigeuit
k@ﬁ§5h3ﬂ9s%% ngsgp?%%%&oéleé@¥g&e4p fﬁ % %ﬁereby

shown in Figure I S used; rdd

alsrrpéaa s'ilalp%af@awae@l@sfgrl%ﬁqtt&fmgngme@ 1%@8%,%9_@91@
above; and subsequently exposed di el ric layer IS

aeTyed (thawuigs oshaWwagathese Praaessasydire 18t bedrier
36 to manufacture a dielectric |layer constituting
ayeri 88 i< oisthowed n Fhddgr ehé3takhapbancapashews tbhrcuit
Figure 13 (b) as an exanple, an etching resist |ayer
Porinsng gdirmse bAb tdwenpfiiirsing el extendéruictariet o aandpacitor
unnecessary area of the second conductor |ayer 4b is
%ﬁﬁ%a taVenr b & ceconeief ekayexel ti camilbe Made chnte the
s a lower electrode 8 in Figure 13) , whereby

‘gh‘éb uahbpetrraraktd 6RiET FEEPFdFé‘Pﬁcﬁdjoﬁ Feeuiptorming

CO
ple es 35 gs with what is mentioned above by further releasing

the carrier layer 13. In addition, assuming that the piece
17b is in the state in which the chip-shaped capacitor circuit
forming pieces 25 are bonded temporarily to a resin carrier
26, such a method is also preferably used: in the state of
the capacitor circuit layer 18/the carrier layer 13, the
capacitor circuit layer 18 is laminated to bury in a base (for
example, an insulating layer comprising a prepreg which is
used when bonding to an inner layer core material), and then
the carrier layer is released.
[0064]
[Amulti-layer printedwiring board with an embedded capacitor
circuit according to the present invention]

A multi-layer printed wiring board with an embedded

capacitor circuit can be manufactured by using a dielectric




a layer structure of a capacitor circuit layer 18/ a
carrier layer 13 is obtained. This sheet-shaped
capacitor circuit formng piece | 7b conprising a

| ayer structure of a capacitgr circuit |ayer 18/ a
carrier layer 13 can be mede’ | nto the

i ndi vi dual | y-separated chi p- shaped capacitor circuit
formng pieces 25 as with what is nentioned above by
flarveleronsd] idadi imy ma ter ol anéy of aysrpalk3 tdme fcchi t £ 60rming
assum ng that the piece 17b is in the state in which
Phecem grerding teapheinmwsaril d¢oventionpnparideesm@shods .
are_bonded tenporarily to a resin carrier 26, such a
FEERGY MY Tl d@ e PELRERY ¥isetng ihpansk ist atrrefuct wdth an
capagitQor circuit layer 18/the carrier |ayer 13,

sBBadre

th
CARATARAE FLYET § aitd high fedd b RS meFhed for
f . I [ |_at.i (er, | Si .
BR8S rag Blm 6 T e LB AEh BRIy 5 149 PRAGR Pagbioned
teri . . t. i l [ .
HEFE, Lo Qi et Dt " AR el WRPeag chng dever
whéh aBnanbeddessgapagcid QBrmEEr&y'eta_c@lcgg&g! DO Qi EPEcric
-present invention] A nulti-layer printed wiring Board

Ve br atbredieddethg GRRAGIHA!, §hACHIL KAEPFor connecting a
manuf actured by using a dielectric 37 |ayer
capsti tot ipigecmtaard ah andéor Bagapatitali €iMGlible formed to
form ng piece according to the present invention by
Inope | @ry netdpelsat Bug hobvenl timé dyerpgpu v e dned o deg).
board is a product with an enbedded capacitor circuit
#e45hi gh quality. The method for nanufacturing a

mul ti-layer printed wiring board nmentioned here is

not PAST 2UMat iy 3% eginasd whring feaithd s pgeefactured

by bonding a dielectric layer constituting material and/of
a capacitor circuit forming piece to a core material in which
an inner layer circuit is formed beforehand, as a procedure
connecting the dielectric layer constituting material and/or
the capacitor circuit forming piece and the inner layer circuit,
popular methods such as use of an anisotropic conductor £ilm,
the pierced bump method or the laser via method can be adopted.
Furthermore, multi layers can alsoc be easily formed by
combining multiple dielectric layer constituting materials
and/or capacitor circuit forming pieces by conventional
technology.
[0066]

In the most popular process for manufacturing a
multi-layer printed wiring board with an embedded capacitor

circult, when an insulating layer and a conductor layer are




and a conductor |ayer are fornmed on each side of a
dielectric layer constituting material, and via hol es
for connecting a capacitor piece and an outer |ayer
circuit may be forned to hg%g any shape at any given
time by popul ar nethods. [0065] Wen a nulti-Iayer
printed wiring board is manufactured by bonding a
dielectric layer constituting material and/or a
Capaecton eeichceide bérarcagapieoe ¢ irautoferndngrpiscd, nmost
which an inner layer circuit is forned beforehand, as
gopregdgurded gorarnadshd ehé miedediqils Kagee used as shown
constituting material and/or the capacitor circuit
BN i Eg)etaﬁa’tﬁﬁé theerategbpwailndiigure popll spquired
nmet hods such as .use of an ani sofropic conductor film
f’ﬁ@hlb?i? P B Wefhbd dre reduedsdiypRImRR RYFetanipeult
opted. Furthernore,.nulti | ayers.can al sp be easi
P i L B P EPRE AT bms ier Rt Folp ipay B8R ol cer
[ ' ri r..cagpacitor.circui.t .
B B s e AR Tkt o R AR P o s paara

bbhesHBsh PRPM QirPrPCOSS d HantBAI ALY | NgnBigentally, in
multi-layer printed wring board wth an enbedded

ERR WHlling G £ 84l tWREB AR P S & WS ihaWaaNd0a s shown
conductor |ayer are 38 forned on each side of a

tapao tsofa ted ERdbtviDMuleg: piecs, owbsined AN BLY tudeTayers
prepregs 7 and nmetal foils 4 are used as shown in

H gare 8ofmedt toottsiire t hetst Mdeeshovmneéntfogure 3 (e)

. required via hole processing etc. are conducted,
P@6dh outer circuit 22 is forned by processing a

metal_foil |ocating at an oquter
In the above process, it is also possible that core

materials in which inner layer circuits are formed beforehand
are bonded instead of the metal foils 4 shown in Figure 3 (d4)
by using anisotropic conductor films instead of the prepregs
7; or a corematerial in which an inner layer circuit is formed
beforehand and pierced bumps are formed in required positions
and a prepreg or a resin sheet are used to form a new coré
material.

[0068]

FPurthermore, as shown in Figure 6(IV), it is also
preferable that a resin coated metal foil 9 is laminated to
each side of the dielectric laver constituting material
cbtained in Figure 2{c) to obtain the state shown in Figure
6 (V). Then required via hole processing etc. are conducted;
and an outer circuit 22 is formed by processing a metal foil

locating at an outer layer on each side. Thus, a multi-layer




| ayer on each side. Thus, a nulti-layer printed wiring
board 20 shown in Figure 4(f) is manufactured.
Incidentally, in the drawi ngs, the multi-I|ayer
printed wiring board 20 is shown in the state that
via holes 23 is obtained ahd”%lhted | ayers 24 are
formed to ensure interlayer connection. [0067] |In the
above process, it is also possible that core
patietied| 8itrimgtbicard shewnl dyeFigure U (Wl )ale manmEdctured.
bef orehand are bonded instead of the nmetal foils 4
ghowdennaFilgurehs radin parsidhgespilsboibf chowmddot Bigure
films instead of the prepregs 7; or a core materi al
PAIVhi Basam Temitr layan 1A @ forgvingr pedinputatérandayer
and pierced bunps are forpned in required positions
dRdo%epPepfegt ofna FeERh ERkEt are used to forma new
-iﬁ g material. [0068] Furthernore, as shown in

é e 6(1V), it is also preferable that a resin
coat tal foil_9_ is |amnated each side of th
i o dopriSmgd. adabPrp i Maies e e ds e O ane
%9#.”& %&%né&ﬁ%ﬁ' e st %ist'iho‘é(”sk@l@tg%‘gat@(: 111

en require \ _O e p_roceSS| ng etc. are c_on uct ed;
889 231 nRWHeR t & bheHi di dlor S HORTRIBY rPEAGESY B8ndtituting

metal foil locating at an outer layer on each side.
fdtisrial btdilayemn Fgud @I Wo bbiabaatHeS8oubel Shown
Figure 7(VI) is manufactured. Incidentally, the resin

twar egurnet@(b)f oi Thenskhew iredFvdar Bol6( EYymaAtson eesinare
| ayer 10 for form ng an insulating |layer on one side
pfothesadt ahdfagiduter layer circuit 24 is formedby processing
a metal foil locating at an outer layer on each side. Thus,
a multi-laver printed wiring board 20 shown in Figure 9(c)
is manufactured. Incidentally, in the drawings, the
multi-laver printed wiring board 20 is shown in the state that
via holes 23 is obtained and plated layers 24 are formed for
interlayer connection. In addition, the resin coated metal
foil with a skeletal material 11 shown in Figure 8 (a) has a
resin layer containing a skeletal material 12 for forming an
insulatinglayverononesideof themetal fecil 4, andare commonly
used for the purpose of ensuring enough thicknesses of
insulating layers.
[o070]

Figure 10 (a) to Figure 12(g) show a process for forming
a circuit after bonding of metal to be an inner layer circuit

in order to use a second electrode circuit surface as a part

~of the imnner layer circuit. On the other hand, in the case




[0069] Furthernore, as shown inFigure 8 (a) , it is
al so preferable that a resin coated netal foil wth a
skeletal material 11 is lam nated to each side of the
dielectric layer constituting material obtained in
Figure 2(c) to obtain the state shown in Figure 8(b).
Then required via hole fornmation etc. are processed,
‘and an outer layer circuit 24 is forned by processing
afrevrayifonid wisdayi ngtaerancbuties demperd edecsichdsi dércuit
Thus, a nulti-layer printed wring board 20 shown in
Erguhe prepose o hmnaraetinedeYamingdrioa eyc- i dulie layers
drawi ngs, the nmulti-layer printed wiring board 20 is |
SRBWRT FReFARIX BRRUEAGEUT G aPHoR84ND 32 | SORBERFREACHREM LT
|ated | ayers 24 are forned faor, .interlayer
BORRERT FEC S Lt oML OV RE (e n R AP ra PHOC S5, phovn

Yhthig,skel ptal cgted gl 1L ohawn, i, Bl oute, 8(2) MRk fuea

resimlayer contarning a’s eri al or
[;ﬂép"an%e%gl Egsyl ﬂ‘gzalqui?r 9l 8%8@13&9% QEcBPQm&SﬁJiuctor
oi I 4, “andar ecormonly ~ used for the purpose o

f&‘%élfi NchERBMOAa P £KNES 583 Rfsed BSUWhaN L RPskRYebSal 1ayer
[0070] Figure 10 (a) to Figure 12 (g) show a process

& 0Fud OfiFé Nehowh Cid Cri dubé L BL (PPNe NS plireeinlct 0 be an

inner layer circuit 1in order to use a second

évbetriyode circuit surface as a part of the inner

| ayer circuit. On the other hand, in the case 40 of

bur yifwy thexinoingg pdtieder tofi cthaysecondtetetingdd reuit may

circuit for the purpose of preventing del am nation ]

e Eormed Qq:CCP%@Fé“F% togkle pqeéﬂ'@ﬁaietp Flﬁﬂﬁﬁfja@tl@’r‘é@l@? a third

usi ng a capacitor_ciycuit ) -

condlictor layer is laminated as the carrier layer, or processes

in Figure 17 or Figure 18 in which a core material in which

an inner layer circuit is formed beforehand is laminated.

EXAMPLE 1

[0072]

[Manufacturing a dielectric layer constituting materiall
Step a (a step for forming a first electrode circuit):

At the beginning, a binder resin solution was prepared. In

the preparationof thebinder resin solution, the rawmaterials

used were 25 parts by weight of phenol noveolac type epoxy resin,

25 parts by weight of a solvent soluble aromatic polyamide

resin polymer BP3225-50P commercially available as a blended

varnishmixedwithcyclopentanoneas solvent fromNippon Kayaku

Co., Ltd. To finish preparation of a resin mixture having

the blending ratios shown below, curing agent MEH-7500a,

novolac type phenclic resin from Meiwa Plastic Industries,




form ng pieces shown in Figure 13 (c) and adopt a
process shown in Figure 14 or Figure 15. In this
case, it is reconmended that a netal foil with
carrier is used as a second conductor |ayer, and the
carrier is released to have % sectional | ayer
structure shown in Figure 14(c) or Figure 15(c).
[0071] Furthernore, a dielectric layer constituting
&itdc ui andey cuse rfcorredlacedpdi 2P4MD fiven FEITIKOKU GHEMICALS
Figure 16 in which a third conductor |ayer is
CaRFABAEJOHsvehe addefetol &her vasniphecesses in
Figure 17 or Figure 18 in which a core material in

an inner layer circuit is fornmed beforehand is
| am nat ed. EXAMPLE 1 %0072] [ Manuf act uring a
diel e ‘?l%orp%%tjc%s? t'eh$ rﬁ”ﬁ*f%r’r’%ﬁ’jn Step a (a

tep far f first electrod
beor nnERG O BOVGART GUPR SBROV GR%Ms plopaRdd, trveioht

the pr ;0N [ sihbn_SQ
ramnatgggggkl% % y%&?ggzgggart Ol merti% S?tﬁhgﬁbwelght
novol a@lotv)éﬁg.ceQ%lé bﬁ%h@ﬂlcz§eg§.§t s by wpj %trt%f b9 weight
sol vent sol ubl e aromatic pol ya resin po
BP3225ca@kPngonaeertiahkyravail able as a I qngsgts by weight
varni sh m xed with cycl opentanone as sol vent from
N ppon Kayaku Co., Ltd. To finish preparation of a
resin m xture having the blending ratios shown bel ow,
cur i MheageainpERTIGE0Ra s anjnetad typhephbehdd iresiestontent
“from Meiwa Plastic Industries, 41 Ltd., and a curing
@k cH} ettattoby2 Eawic hiero s SHEKORUhZHERT-TRL Ske CORPORATI Chpare

wer e added to the varnish. ‘
thebinder resin solution. Thenbariumtitanate powder, which

is a dielectric filler F having the powder characteristics
described below, was mixed and dispersed in the binder resin,
and thus a dielectric filler containing resin solution having
the composition describéd below was prepared.

[00751]

Powder characteristics of the dielectric filler:

Average particle size (Dia) 0.25 pm
Weight cumulative particle size (Dgg) 0.5 um
Coagulation degree (Dsq/Dia) 2.0

Dielectric filler containing resin solution:
Binder resin solution 83.3 parts by weight
Barium titanate powder 100 parts by weight
[0076]
The dielectric filler containing resin solution prepared

as .described above was coated by using an edge coater onto




[0073] The conposition of the binder resin: Pheno
novol ac type epoxy resin 39 parts by weight Aromatic

pol yam de resin polyner 39 parts by weight Novol ac

type phenolic resin 22 parts, by weight Curing
accelerator 0.1 parts by weitght™ [0074] The resin

m xture was adjusted to the solid resin content of 30

wt % by further using nethyl ethyl ketone to prepare

the dhadedea efian fdalsyt ¢opp e Hari bapi asntio fanateedielectric
powder, which is a dielectric filler F having the

pokder epptatpénysreesn fHebur i el veed by Wiy Wirydddafer 5
di spersed in the binder resin, and thus a dielectric
PiPRERSeoiten A oY ies W%@lsﬁthn@nwﬁﬁ\ﬁwuqq?@ for 3 minutes

¢onposi tion described bel gw was_prepar ed. %0075]
PBRdER2 chr BRPEPRET R &S 1&0 Enend reeeildin thjgkdielectric

verage particle size. A) 0.25 pm Wi ght cunul ative

ﬁ artrcré gl ga?EBU? of ﬁ% Coagul ati on degree

Qg?gé | A) 2.0 D electrlc filler containing resin
ution: Binder resin solution 83.3 parts by wei ght

Bar i uigdt @&ﬁ&@hﬁﬁw tﬂQQo&ﬂ{ata&yo%hgmlei&Oc@c ]TQ?er,

dielectric filler containing resin solution prepared
8fe 4SS bbead sabove veso&PFAd Ipyn USidid R RELR iGRAL 8bpper

onto - 42 the one side of a first copper foil so as
foiiefimidadite] €ité Fiest copper foil) was laidonthedielectric.
layer to be laminated, and a hot pressing was conducted. under
the heating condition at 180°C for 60 minutes to get a metal
clad dielectric having a copper foil layer on each side of
the dielectric layer. At this stage, interlayer dielectric
strength was measured, and excellent results were obtained
in tests applying a voltage of 500 volts. In addition,
measuring dielectric constant of the dielectric layer showed
an extremely excellent valueofe=20. Tt means that a capacitor
with a high electric capacity was obtained.

[0078]

The first copper foil on one side of thus prepared metal
clad dielectric was polished, and a dry film was laminated
on the surface of the metal clad laminate to form an etching
resist layer. Then etching patterns for forming a Ffirst
electrode circuit were exposed on the etching resist layers
formedonbothsideanddeveloped. Then, etchingwas conducted

by using a cupric chloride etchant to form the first electrode

circuit.




filler containing resin film followed by air drying

for 5 mnutes, then a drying processi ng was conducted

for 3 mnutes in a heated atnosphere at 140C, and

thus a 20mthick dielectric  layer in B-stage was

formed. [0077] After finiékﬁ%g’of the formation of

the dielectric layer, one side of a second copper

foil (an electro-deposited copper foil simlar to the

fliopgOlcopper foil) was laid on the dielectric |ayer

to be | am nated, and a hot pressing was conducted

underStehd Haattier foonderpvhngta §8eCetsri6Olay et edrt bhis

get a netal clad dielectric having a_copper foi

PagRIL BN BeiRY dcl gl eqtiel ¢l aveEt dielegyad c lgyqmpsposed

stage, interlayer digelectric stren%}h was neasured, |

af PRERP L &5t Refe taprsi PRI thetdyng ragist

asvog$a E'Bf 500 volts_f Intaddi i on, neasurg%g

4P ef SREFTATEORE L BAT B Tl dT 1 T95 1999 A8 V&thwelts &RT @
| ) | ue = 20._ ]t ans.that a

RELRSHTE S 3l el dfefte b Edanldn RN S Wndiea ver

b924Blng Theehtheht CORREESEQL | 2 00K PG i _dﬁnheidt (urry)
prepared netal clad dielectric was polished, and a

dayrdbivevesntantPat £6n O ihevsvif ace whitheap®iPhmina
clad lamnate to forman etching resist |layer. Then

EH£8E Ne Pat 184 BT afir pbRAET Rl 81 fd hehia8l @C4MOEEr of 14 um,
circuit were exposed on the etching resist |ayers

Was dedpremskdtim wi ver was stevelgpiets t Theauréachitogpenlsraded
conducted by using a cupric chloride etchant to form

a2 a fhivgh-wleitay e tagam fnom 43 slit nozzle of 90 mm long

and 2 mmwide at awater pressureof 0.20MPa. Thus unnecessary
dielectric layer was abraded and removed. After finishing
this wet blasting treatment, the etching resist was stripped,
and rinsing and drying were conducted to obtain the same state
as shown in Figure 2 (¢c). Thus a dielectric layer constituting
material was obtained.

[c0801

[Manufacturing a multi-layver printed wiring board]

In the case of using the dielectric layer constituting
material in which the dielectric layer is removed, in
laminating multi layers, it is necessary to £i1l in gaps among
first electrode circuits which become deep due to the removing
of exposed dielectric layer. Then as shown in Figure 3({(d),
in order to obtain an insulating layer and a conductor layer

on each side of the dielectric layer constituting material,

100 um thick prepregs and copper foils were laminated to the




[0079] Step b (a step for renoving a dielectric |ayer)
» Inthis step for renoving a dielectric |ayer,
dielectric | ayer exposed in areas except circuit
positions on which the etchi resist IS remaining on
the circuit surface was reno As for a nethod for
renmovi ng the dielectric |ayer at this tinme, a wet
bl asting treatnent was used: a abrasive fluid (slurry)
@dlerlasitvd ccdnyent catsbhtefind natediah, vnd dwt pressing
alum na abrasive, fine grain powder with a nedian
vasmsoadugtefd upder whe Hespéngedondindber anmas8shotfor 60
agai nst the surface tobe abraded as a high-velocity
TEPYARSE LOnPREELRL thEz #Latef SHOVAMLPoREIUERdI32Shm wi de
3% 3 ﬁater pressure of 0.20 MPa. Thus unnecessary
C8P&dtric Iayer was abraded and renoved. After

finishin s et blastln tr the etchlng
resis hﬁgs S r|p 2, RS 04% nﬁ §oNgy 40 Figure

gqa?uaggg geb ga thee ﬁgﬂtnaggns o8, Sget@ﬁggnEEQUttth

us a ectrlc yer

\ﬁ@§mglgﬁéhr&ﬁdv1i QQ&QL 4&‘@@8%&%&%991& o@i‘:letﬂ Iél?é/ﬁE!erU.ltS

printed wiring boardf I'n the case of using the

dicebect rigud awelic eonNShdwdtil@igiReeii ) wds WHGRHRE The
dielectric layer is renoved, in lamnating nulti

tayhlag méthad n€oemaat ynt of fvid hiol egadsd aBg uddd sic this
el ectrode circuits which becone deep due to the
Fémewasgthebasg pesEe dtehéoyriar fayeing Thenfasstshbantrode

in Figure 3(d), 1in order to obtain an insulating
cayerihnd ﬂl%ﬁﬂm'o@ﬂ%ﬂtM%éﬁ@em@ea@ﬁ pmétted here
dielectric |ayer constituting material, 100 pmthick,

PP EPTRLR TENITCap e P PoRPE ChERe | Bt BFOcsdpKe described

above, a multi-layer printed wiring board 20 comprising an
embedded capacitor circuit was manufactured. As a result,
an extremely excellent multi-layer printed wiring board was
obtained.
EXAMPLE 2 .
[0082]

A manufacturing method used in Example 2 is basically
- the same as Example 1 except the method for removing the
dielectric‘layer. Therefore, description regarding
procesges to be redundant explanation is omitted, and only
the method for removing the dielectric layer will be explained.
{0083}

in this Example, the dielectric layer was removed by a

de-smear treatment. Unnecessary dielectric layer was




44 dielectric layer constituting nmaterial, and a hot
pressing was conducted under the heating condition at
. 180C for 60 minutes to obtain the state shown in
Figure 3(e). [0081] Then copnductor |ayers in outer

| ayers shown in Figure 3(e)"Were subjected to etching
process, acconpanied with formation of via holes, and
soon to obtain outer layer circuits 9 (22) . Thus

v g oil yedrowh riemoFieduw Bt | a( Epnmascbbl &y rewhi IHg.e de-smear
etching nethod, formation of via holes and so on used
gelpkiien.time was the sane as the etching for forning
the first electrode <circuit. Therefore, explanations
ttR8PEHE are onitted here to avoid redundant
explanatlon he procedure described _ah ove

mul tit %pﬁ?i:ﬁ BHS SR P HEhAEOYE « b it g?lygﬁ printed

mhedded
FEETE o 20, fahef | Sl et SpSRIF IRy o it vas

}rﬁ;ﬁﬁ%{d?gg?g%ﬁg% hogJ usﬁggjl nw%%“?ezhl 0@%24& céot‘ﬁ y

ﬂhﬁ@ﬁayg as Sxanple xllffﬁ&%oéfl& WEL N9l Pied EMOVI NG
t he d|e¥ectr|c | ayer. Therefore, description

regargEng processes to be redundant explanation is
omtted, and only the nethod for renoving the

doegertric layer will be explained. [0083] In this
Exanpl e, the dielectric |ayer was renoved by a

. tagwbar tur bag aeppacifrecessarit fhehing pieckayiah avwsrrier
laver]

As mentioned above, a copper foil with a carrier foil
was used as the second conductor layer. The copper foll with
a carrier foil comprises a peelable type and an etchable type,
‘and either of which may be used. But the peelable type is
preferably used because processes can be simplified. Aamong
the peelable type used was the type which used no heavy metal
on a bonding interface and had an organic bonding interface
between the carrier foil and the conductor layer using triazole
compounds having substituents suchas 1,2, 3-benzotriazole or
éarboxybenzotriazole.

[0086]

A dry film was laminated to the surface of the first
conductor layer {(electrode circuit) of the dielectric layer
constituting material in Figure 13 (a) that underwent the step

a and the step b in which a dielectric laver was removed; and

etching patterns were exposed and developed to obtain what




45 di ssolved and renoved with a comercially

avai |l abl e de-snear solution. [0084] |In the procedure

nmenti oned above, a multi-layer printed wring board

20 conprising an enbedded paﬁgcitor circuit was

manuf actured. As a result, extrenely excell ent

multi-layer printed wiring board was obtai ned. EXAMPLE

3 [0085] [Manufacturing a capacitor circuit formng

pisesleow tim Bigareilsy (b)l ay&henAshedriristnedndbover layer was

copper foil with a carrier foil was used as the

séchrd woltacrpparayerhinheoduppen tofprmiat hirst electrode

carrier foil conprises a peel able type and an etchabl e
;Séernar?&céiltnﬁe‘fesolfSW?%ﬁtﬁ&?PBé widdpn @ljrat fge solution;

referably ysed because processes

I bl
5 ei%ggéozjdi Afshge lﬁe%lcéBF‘Slﬂ:§?6e°Jt;’"s‘"éﬂl‘{1\/£§rmlng'

%“f%gﬁefyglig“;;c%hr%a%%nﬁgygmvwm R -

t h rier foil and the conductor |ayer using
?gipggprg §3?‘E}(y)unds havi ng substituents such as

ﬁxgmnge@zotrlazole or carboxybenzotriazole. [0086]
Adry filmwas |am nated to the surface of the first
coogdugtor |ayer (electrode circuit) of the dielectric

| ayer constituting material in Figure 13 (a) that
InderMeantf ddiaiSitrep a ahdnd shiagest eaphclitovhtéhcait forming
di el ectric |l ayer was renoved; and

piece 1]

A punch die having a size a 1little larger than the first
electrode pattern of the dielectric layer constituting
material obtained by the method of EXAMPLE 1 {(manufacturing
process of adielectric layer constitutingmaterial), inwhich
removal of a dielectric layer was finished, and shown in Figure
19 (c) was prepared. With the punch die, the second conductor
layer was punched by the press method to obtain a separated
chip-shaped capacitor circuit forming pieces shown in Figure
13(d). The chip-shaped capacitor circuit forming pieces
obtained by the method had no short phenomenon between the
firstelectrodecircuitand the secondelectrodecircuit, which
is caused in the case of directly punching double-sided
conductor laver clad dielectrics, and excellent results were
obtained.

EXAMPLE 5

[0088]




etching patterns were exposed and devel oped to obtain
what 46 is shown in Figure 13 (b) . Then the first
conductor |layer was etched with a copper etching
solution to forma first electyode pattern; etching
resi st was strippedw t hanal kal i ne sol ution; and

ri sing was conducted to obtain a capacitor circuit
formng piece with a carrier |ayer having the

d@ct i Marew £ ahlypel md cwrhiipr SHaguade chPac).toEXANRPCEiI4 forming
[0087] [1. Manufacturing a chip-shaped capacitor

eiieegi L1forming piece 1] A punch die having a size a
little larger than the first electrode pattern of the

di el ekt r%*to"fwélr Féaneei e0dphg 2 gerfigm &ﬁtSaulﬁ@anByed and

hod of EXAMPL f act
BREPBEEr 1% SeaLrRcBRGE B CIaRy ThacE 4 s;pg{fﬁfﬁ%f%a%m on the

| | fi hed .
B BLLGEL L LV, 8 L et e
§§§EPS: %Iqb%‘ilttclrng LayYer: ¥as, qh%%db % Hd G PhESS £ ExAMPLE

talnaseparate -saed capaci tor

e [fdthi s d QU Ny RrRRSsSBEWD alrél%cg}yl% 111%@) colB€ituting
chi p-shaped capacitor circuit formng pieCes obtained

Y céhea Tptihosh hagl remosBard s Rhenaenan debyweevddeinished.
first electrode circuit and the second el ectrode

Béextcuiat drwhiicim wias ampbeed ian sitheo aasesak fdiceeet lthe second
punchi ng doubl e-si ded conductor |ayer clad
dorflectery ckavend axdettening esat tervereerebéspoeed and

EXAMPLE 5
developed to form an etching resist of the second electrode

pattern as shown in Figure 20(b). After that, etching was
conducted and the resist layer was stripped to obtain a
capacitor sheet in which a second electrode circuit was formed
as shown in Figure 20(c). In this case, a nickel foil was
used for the first conductor layer, and a copper foil was used
.forthesecondconductorlayer. Accordingly, cupric chloride
etchant etc., which is acid-based etchant, was used to etch
the first conductor layer, and ammoniumpersulfate ete., which
is alkaline-based etchant, was used to etch the second
'conductorlayer,wherebydamagetothefirstelectrodecircuit
was avolded when the.second electrode circuiit was processed
by etching. The capacitor sheet obtained by the method had
no short phenomenon between the first electrode circuit and
the second electrode circuit, which is caused in the case of
directly punching double-sided conductor layer clad

dielectrics, and excellent results were obtained.




[0088] 47 [2. Manufacturing a chip-shaped capacitor
circuit formng piece 1] As shown in Figure 20(a), a
dry filmwas | am nated and exposed to form an etching
resi st and supporting filn1q£ the whole surface of
the first electrode pattern %t the dielectric | ayer
constituting naterial obtained by the nethod of
EXAMPLE 1 (manufacturing process of a dielectric
Exp#PLEoAStituting material) in which renoval of a
dielectric |ayer was finished. Next, a dry filmwas
dﬁ@ﬁﬁéd also to the surface of the second conduct or
@% and etching patterns were exposed and
EPSBEGUFénEoﬁnFéﬁaEFEHFn@h?é§|§ﬂ of the second

electrod attern as sho in Figure 20(b After
that %t%ﬁ@nm@aﬁm%cvﬂ@ AT e ot

ShEBIR 0 U0 B e SR FErSLEE LA BL P lcapactcor
EQHE t ?ég%lngoﬁégbg %@ £ tﬁenﬁgggkeLoiLg$@sha?§§g the

or t I rst uct or a er and a‘'co

Héégloﬂai éﬂ&pé%ﬁﬁﬂglq%n9H§BQE 2RYE oﬁ%&fHQdQQJEXAMPLE 3

cupric chloride etchant e |c I's acl d- based

fhshasleapes HEQArbmoeéah dheadd reiiCoddrcdgi@itor
and amoni um persulf ate etc., which is

al kali nef basdg ep Cdantob i ab &y ttheeinelthidldie paceBdof the
conductor | ayer, whereby danage to the first el ectrode
Eirstie¢lemasode of ded e rnchéheesendnédl eterodedei ctucgits
was processed by etching. The capacitor sheet

dBE o F1Ete by ndew anstendd Yhaandnonthiore l greironmfoshe carrier
between the first electrode circuit and the second

RYQEI IR cpPagitorymienti s Tk &8 paPheltassShset had no

short phenomenon between the circuits, and excellient results

were obtained.

Industrial Applicability
[0090] |
The dielectric layer constituting material and a

capacitor circuit forming piece according to the present
invention are mainly manufactured by using a metal clad
dielectric, and thus dielectric strength can be measured as
a metal clad dielectric. Therefofe, measuring dielectric
strength of the metal clad dielectric beforehand makes it
possibleas adielectric layer constitutingmaterial toassure
qualityofcapacitorprbpertiesofamulti—layerprintedwiring
board with an embedded capacitor circuit manufacturedbyusing

the dielectric layer constituting material and/or the




directly punchi ng doubl e-si ded conductor | ayer cl ad

di el ectrics, and excellent results were obtained. 48 -
EXAMPLE 6 [0089] [Manufacturing a capacitor sheet 2]

To obtain separated chi p-shaped capacitor circuit
~formng piece in Figure 21 ( , carrier layer of the
capacitor circuit formng piece with the carrier

| ayer having the sectional shape shown in Figure
2apayicbtral ined i EEIVRLEL 8cewasFuet leaseskanthe dipltedtric
In the chip-shaped capacitor circuit formng piece
éBY&eIrneenisyitHé inat hatderpaitr sndf orhghef cppacékect rbdeuit
circuits and the second electrode circuits are forned
ffﬁaé‘ﬁéﬁd%h??‘i‘/ achHaF Mgy tPetRAIuRp BTt dR¥epiipnefo not have
ﬁ es_a,capacitor sheet. Thus the capacitor sheet

a lﬁ eCERFy %ﬂ%ﬁdﬁbﬂﬂ?qﬁﬁ%&ﬁﬁytQﬁ?QNQQ%ﬁ% ingggsitions

RSB eaing £ ARt ThaPGRERaeey | 1P Ayl - 1aver princed
999%5&8&1%3?98&%%% £20%h e GRBIELLR I Eong{;gwgmg

prece accor presen I nventi on "are nal

maea£§51uaﬁg/9¥ ERENGa aEEEQL eiééulé'fbfﬁiﬁgcpléeg a
thus dielectric strength can be neasured as

abeodidepteLtdi foctTheRfihevcAPES Wiigh 10k £1-861 Eé Cetc close
strength of the netal clad dielectric beforehand nmakes

td tlpossigacd tasr ,aotdhelreci it ayevi consdidiitadsngn inductor
material to assure qualityof capacitor properties of
cambletbut by eppibedmd fngedom in circuit design is expanded

broadly.




board with an enbedded capacitor circuit manufactured
by using the dielectric |layer constituting materi al
and/or the 49 capacitor circuit form ng piece.
Furthernore, the dielectric  layer constituting
mat eri al and/ or the capaC|tor circuit form ng piece
according to the present invention do not have a
dielectric layer in unnecessary area except in
positions for formng a cdgaM3or. Therefore, in a
mul ti-1ay rinted wring board processed fromthe
éh el e%tlfl%h?fgy%?r ORI F AR RERT nat & ¢ Bec e okaxeie
ga0|tor circuit formng piece, a detrinmental effect
ﬁ&ﬁtgF&Bﬁ P6t§FbﬁélfQﬁr%ﬂu%%P%ﬂ4?d(9@E§§1QQ§ fhecuit of

to th t d duct
@a uﬁt 0P78h EUTT S N SRR PR 4P CBbRGREFLze
. . Al d f
Egggﬁﬁgﬁgagh§i£$ rlcglgggP consaefuangoLaterla
for ‘Hgt%foE%%u'ﬁe% roﬁenglgbu%@yﬁ§ using

prlnted MArlng boar Whi ch s Characteri 7e

§ORPEL 51 Athd e 1d QNG oHAR A ANE $heBeb 1a§te§ps§ru9£ure
formng a first electrode circuit by using a netal

ctagd diebectohgueosPrisyas/a dheeectayer18y6HLd Us€codd
a first conductor layer/a dielectric |ayer/a second

conductor layyar, amhetehdhigngd e rbicrindontict ayet ayeform
to form the first electrode circuit; and step b for
teplingtt abedivddeteixchbyerardposed anong the first

el ectrode circuits to manufacture the dielectric
step b for removing the dielectric layer exposed among

the first electrode circuits to manufacture the dielectric

layver constituting material.

2. The method for manufacturing a dielectric layver
constituting material according to claim 1, wherein the metal
clad dielectric used in the step a is a five-layer structure

metal clad dielectric comprising a three-layer structure of

"a first conductor layer/a dielectric layer/a second conductor

layer, and a third conductor laver across an insulating layer

on the second conductor layer.

3. The method for manufacturing a dielectric layer
constituting material according to claim 1, wherein the metal
clad dielectric used in the step a is a four-layer structure

metal clad dielectric comprising a three-layer structure of




| ayer constituting material. 2. The nethod for
manufacturing a dielectric |ayer constituting

mat eri al according to claim1, wherein the netal clad
dielectric used in the step is a five-layer
structure netal clad dielecttic conprising a
three-layer structure of a first conductor |ayer/a

di el ectric layer/a second conductor |ayer, and a

&hi ixb toaddet ber layer /acd besbeanri ndalyatri/ags ¢ @yet copductor
the second conductor layer. 3. The nethod for
kalGFacfnfi agcardiereenr Fhe| apepndconsdnctior njaver.

mat erial according to claim1, wherein the netal clad
dielectric used in the step a is a four-layer

| ad di el
hr ect 1%‘%3@%%? At e fadtunl fy (R 1%/ a
/ d d
A S A A R APREL ACE I SRR
EH&r%EFL?Q&&r thtdﬁﬁ%e&cééﬂ % \Aﬁile{]emcﬁpirhzgfj ti'llét Pglecaric

mat eri al accor |n toc arac erize

Laytbhats EBﬁdﬁE@@dkbyf QﬁlflSWérﬁ‘:gcéf‘%eg'c%ll%ﬁt{é Qi gls@¥e and
is conducted by using chemcal reaction to dissolve

f8flovéepRyeqi bpedit £l @ctdy&r| ayer. 5. The method for
manuf acturing a dielectric layer constituting

mat eri al according to claim4, wherein the chem cal
reaction is a desnmear treatnent. 6. The nethod for
Franufldet uethpda fire mectufiac Huyiery acahistlidattding layer
material according to claim1l1, which is characterized
¢orns BrhEuirg sfﬁae'{sﬁlblaﬂorwwirm EmecHr B ekt rvere iy eghe

i.s conducted by usjng nmachining technique to renove
q?@mlcal reaction 1s "a desmear treatment.

6. The method for manufacturing a dielectric laver
constituting material according to claim 1, which is
characterized in that the step b for removing the dielectric
layer is conducted by using machining technique to remove the

dielectric laver.

7. The method for manufacturing a dielectric layer
constituting material according to claim 6, wherein the

machining technigque is a blasting treatment.

8. A method for manufacturing a capacitor circuit forming
piecethatisachip-shapeddielectriclayerconstitutingpiece,
which is characterized by manufacturing a dielectric layer

constituting material by the method according to claim 1 using




dielectric layer. 7. The nethod for manufacturing a
dielectric layer constituting nmaterial according to
claim®6, wherein the machining technique is a

blasting treatment. 8. A npt?gd_for manuf acturing a
“capacitor circuit formng piece that is a chip-shaped
dielectric layer constituting piece, which is
characteri zed by manufacturing a dielectric |ayer
coesnetayl icdgdndi et eatrby ddwe mist e aadooret sy 40 stiraictmre
1 using 52 the netal clad dielectric conmprising a

©fr e flayér confluetarelagprdaf disiecondaclarerdgespgond

di el ectric_layer/a second conductor |ayer; and
COPANEECrehBYERg BRAecessary area of the second

condugtog Iager of the dielectric |ayer consti utigg

mat er T4 “RY* FBPAY L9 SO06iE S 366t 65RO i the e coRd cgndlictor

d facturing_a capacitor circuit for

TRy ol A d MR 00 0p BB L Py ELAG e 1 orm
6 belbha LRYELLBRe OPHEALLNY |aver/a third conductor
[ayer, which 1s characterized by manufacturing a
dielectric layer constituting material by the method
according to claim1 using a netal clad dielectric
SONPra Sidtthod FovembRyeic bt UEH U & faciddd ESkcuit forming
conductor |ayer/a dielectric |ayer/a second conductor
bayee/ aompnising i agldwyer s artbtatde cofductopatbyer; cancuit
further renoving unnecessary area of the second
tevenleorinduadring laverdieebbdtrdi condyerox drgtant uwiigh is
material to form a second electrode circuit. 10. A
FRRFBEC B ZRANY Jeanit i agter tagari dbeles el t14veH ng

constituting material by the method according to claim 1 using
a metal clad dielectric comprising a five-layer structure of
a first conductor layer/a dielectric layer/a second conductor
layer/an insulating layef/a third conductor laver; and
further removing unnecessary area of the second conductor
layer of the dielectric layer constituting material to form

a second electrode circult.

10. A method for manufacturing a capacitor circuit forming
piece comprising a layer structure of a capacitor circuit
layer/acarrier layer, whichis characterizedbymanufacturing
a dielectric layer constituting material by the method

according to claim 1 using a metal clad dielectric comprising
a four-layer structure of a first conductor layer/a dielectric

layer/a second conductor layer/a carrier laver; and




pi ece conprising a layer structure of a capacitor

circuit layer/a carrier |ayer, which is characterized

by manufacturing a dielectric |ayer constituting
material by the nethod accoy ing to claim1l using a
metal clad dielectric comprising a four-I|ayer

structure ofa first conductorlayer/a dielectric

| ayer/a second conductor layer/a carrier |layer; and 53

f ur t heRr teem VPRV LREAEERTES s agrvear @ of Hdeseeepnrl conductor
conductor layer of the dielectric |ayer constituting
ra¥eri af the Oehechriccdaresl eers beleinte Materipl Ao form
di el ectric Iager constituting material manufactured

By SERB et hBatEeA8r 8 RGUEE clai m 1 using the netal

clad dielectric conprising a three-|layer structure of

a first conductor |layer/a dielectric |ayer/a second
E?Ud%t rel'e%i:q;'i'c 1 elg'] c'o%s%qﬁﬁﬁghsr {néggrﬁgltln%ﬁukggtured
mat eri al conpri ses ayer structure of ‘afirs
BleehE Ofler bl Clbtord 185 dLE! EELMCL | YRy UNHE Tl 081 c1aa
first electrode circuit, "and the second condﬂctor
bayebctile Ffoblechdis tRYEE-TLOPSEI St bPGuPRISEi &l rirst
manuf actured by the nethod according to claim1 using
eongtatoct Nagedi/al @CéTdErr LOMRIET /R0s @cdhd eon@Rtor layer,
structure of a first conductor layer/a dielectric

viayeh / bs selvarakc tendzed oin | @y®r / an i nsulating |ayer/a
third conductor layer, which is characterized in that

t he ridteemadie rd@dp Foswy i 4 s yperl aytaru cttuue tofreq offf estfirst
electrode circuit, the dielectric |ayer under the
¢1ectrods stk It ci thaii A1 et et sie okl ToithRe orthykirst
éfeectlzlpc?é'lel aéa{].[]cq.lit‘l,ayaer{d aglge tsheeccl;rpcli rcdoxw(.:c?LPcdtucg:J;[' O{ajlfe{:lg.er '

12. A dielectric laver constitﬁting material manufactured -
by themethod according toclaiml usingametal claddielectric
comprisinga five-layer structureof a first conductor layer/a
dielectric layer/a second conductor layer/an insulating
layer/a third conductor layer, which is characterized in that
the material comprises a layer structure of a first
electrede circuit, the dielectric layer under the first

electrode circuit, the second conductor layer, the insulating

layer and the third conductor laver.

13. A dielectric layer constituting material manufactured
by the method according toclaiml usingametal claddielectric

comprising a four-layer structure of a first conductor layer/a




13. A dielectric layer constituting materi al

manuf actured by the nethod according to claim1 using
a metal clad dielectric conprising a four-I|ayer
structure of a first conduct layer/a - 54

dielectric |ayer/a second conductor |layer/a carrier

| ayer, which is characterized in that the materi al
conprises a |layer structure of a first electrode
diledgictrichbagpsl aceerend agendumicr awer/a sarrier layer,
el ectrode circuit, the second conductor |ayer, and the
hicheds FH?@PthﬁlszcHPpI§ﬁ§ped capacitor circuit
form pi ece %ﬁnufactured by the nethod according to

ol ai niHe pateni p%%‘f‘fl”é’rs%?r%u]r?y?]br?ﬁﬁgc'b‘i”é%e‘)f a first
f t

e St L L

maautaghurad hy & ghgsg%ﬁd%%oc{uda%g: 15§e£' al @&e 0 rier

A capacitor circlui
shideture of a capacitor circuit Iayer/a carrler Iayer
manuf actured by the nmethod according to claim10. 17.
A nmulti-layer printed wiring board with an enbedded
capacitor circuit, which is characterized in that the
tar c W tchiys gthirssdesipyarsi ngr tdier &l edrmind gyRsce
constituting material according to any one of clains
manubadBurd®. . bA ohethnethyérapeonding wis i ditatwagd with
an enbedded capacitor circuit, which is characterized
in that the circuit - 55 1is obtained by using the

CapaCItor circuit form ng plece
15. A capacitor circuit forming piece comprising a layer

structure of a capacitor circuit layer/an insulating layer/a
third conductor layer manufactured by the method according

to claim 9.

16. A capacitor circuit forming piece comprising a layer
structure of a capacitor circuit layer/a carrier layer

manufactured by the method according to claim 10.

17. A multi-layer printed wiring board with an embedded
capacitor circuit, which is characterized in that the circuit
isobtainedbyusing thedielectriclayerconstitutingmaterial

according to any one of claims 11 to 13.

18. A multi-layer printed wiring board with an embedded

capacitor circuit, which is characterized in that the circuit




according to any one of clains 14 to 16.

is obtained by using the capacitor circuit forming piece

according to any one of claims 14 to 16.




