- 1 - DESCRI PTI ON METHOD FOR MANUFACTURI NG MULTI LAYER
" PRINTED W RI NG BOARD AND MULTI LAYER PRI NTED W RI NG
BOARD OBTAI NED BY THE SAME Technical Field [0001)
The present invention relateg to a nethod for
manufacturing a nultilayer printed wiring board and a
mul tilayer printed wiring board obtained by the

manuf act uri ng nmet hod. | ticular, the invention
provides a suitable netﬁgg%%ngﬁgﬁufacturing a
multilayer printed wiring board with capacitor
circuits enbedded therein. Background Art [0002]
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with capacitor circuits e erelrn are such that

OMED MU EAWER tAer i i et | BRI dPGaiNEY B tdieidame
inner layer(s) is(are) used as a dielectric |ayer(s)

and top electrodes and base el ectrodes, as
capacitors, face each other in the respective inner
fegbnicailcRiesdl ocati ng on both sides of each
dielectric layer. Accordingly, these capacitor
dPpBlits are sonetines referred to as enbedded
capacitor circuits. [0003] 2 For these nultilayer
pri ntBee RTSTRP o G Wi Ath rekveritided capertihad for
circgits, { he manuf acturing nmethod

manufacturing a multilayer printed wiring board and a
multilayer printed wiring board obtained by the
manufacturing method. In particular, the invention
provides a suitable method for manufacturing a multilayer
printed wiring board with capacitor circuits embedded

therein.

Background Art
[0002]

Traditionally used multilayer printed wiring boards
with capacitor circuits embedded therein are such that
one or more of the insulating layers locating in their
inner layer(s) is(are) used as a dielectric layer({(s) and
top electrodes and base electrodes,ras capacitors, face
each other in the respective inner layer circuits
locating on both sides of each dielectric layer.
Accordingly, these capacitor circuits are sometimes
referred to as embedded capacitor circuits.

[0003]




shown in Figures 17 to 19, to which a popul ar process
for manufacturing a printed wiring board is applied,
has been exam ned. Specifically, it is expected that
inner layer core material_-2a shown in Figure 17(a)
(in the figure, insulating layer 3 wth base
electrodes 4 formed on its one side or both sides) is

used n both es of _inner er caqre ter.
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electrodes with circuits, which are to be
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as to obtain the state showmn in Figure 18(c). At this

tope, midberbsirazof skewh theFpgire cL7 layetiwtiies fimnre,
the circuits is exposed. [0005) Then, on the top
theelavies Vaver eprejti basel skeormbdenntubtrmed net alts
foil 8 are |am nated, as shown in Figure 18(d) (in
Phe ﬂ@%r%r oieh skides k| i freed ANE N HoEY $ired Haf
prepreg is omtted, and the sane is applicable
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obtain the laminate in the state shown in Figure 17 (b).
[o004]

Then, first conductive metal lavers 6 locating as
outer layers are processed into top electrodes with
circuits, which are to be top electrodes 7 of capacitors,
by etching or the like so as to obtain the state shown in
Figure 18 (¢}. At this time, the area of each dielectric
layer other than the circuits is exposed.

{0005]

| Then, on the top electrodes 7, prepreg 11 and second
conductive metal foil 8 are laminated, as shown in Figure
18(d) (in the figure, the skeletal material contained in
the prepreg is omitted, and the same 1is applicable
throughout this specification). and second conductive
metal layers 8 locating as outer layers are processed

into outer layer circuits to be top electrodes 7 of




capacitors shown in Figure 19(e). [0006] The nethod
for manufacturing a nultilayer printed wring board
wi th enbedded capacitors shown in Figures 17 to 19
uses a popul ar process for _mgnufacturing a nultilayer
printed wring board just as it is, whereby
dielectric |layers spread throughout the nultilayer

i nt i T b d, allowing._dielectric |layers to
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dbgbggtric constant. Furthernore, in many cases, it is
i npossible to bury other devices, such as an inductor,
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certain constraint on circuit design. [00
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sites which require the layers, the nethod have been
eaplByvdeanangopelsonsrskess eformahefactutringhach t he
insulating |ayers provided on the surfaces of the

PRhEE layayeprsnbedr wizingrieoand) desedas ol hol er opeer ey

and_in the resultant%ggenings a )
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di sclosed,in Patent Document 1, or_in which a 4 |ayer,
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the base of power lines or signal lines and its
vicinities. These dielectric layers cause the problem of
increasing dielectric loss during the time of
transmitting signals etec. since they have a high
dielectric comnstant. Furthermore, in many cases, it is
impossible to bury other devices, such as an inductor, in
such dielectric layers, which usually imposes a certain
constraint on circuit design.

[0007]

Accordingly, to form dielectric layers only on the
sites which require the layers, the method have been
employed among persons skilled in the art in which the
insulating layers provided on the surfaces of the inner
layer substrates are subjected to hole-opening and in the
resultant openings a high-dielectric-constant material is

buried, as disclosed in Patent Document 1, or in which a




an inner layer core material, as disclosed in Patent
Docunent 2, or in which paste containing a dielectric
filler is printed by screen printing, as disclosed in
Pat ent Docunment 3. [0008] _[PRatent Docunent 1]
Japanese Patent Laid-Open No. 09-116247 [ Patent
Docunment 2] Japanese Patent Laid-COpen No. 2000-323845
%Patent Docunent 31 Japanese Patent Laid-Cpen No.
8Y$558622[ 568OF BTkl eRaPAG: FOT nahtiFatter EoBmed

I d h enbedde
Piskepfyh Bhuphes b§1ﬁtggﬁgerﬁﬁﬁvﬁﬁﬁ%gEP?b%%rﬁ%%% (g} of

Eﬁogﬁﬁgrf95gg§n8£agtur a pgsnals%ﬁé |%%1n%g$%5

owever eri ous pro arils

gLELRLLE &, 'a¥e;n5wﬁ99hfb£§£e 88H9££ﬁi g.geagéléﬁéiié

on both sides of inner l|layer core
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| ayer 5 is generally higher ?han 80w % and due to

theessBbbcamennt3zof resin, resin flow was |ow at the
time of the | am nati on, thereby bei ng unable to fil

imoodk gaps anong the base el ectrodes successfully,
and hence it was inpossible to obtain the ideal state
as shRatrerntn Deiqurean tl 2(b)TarBn G0 Fedt <fur tUadid - Ogean Nof.
égelfggz$ process can be enpl oyed

[Patent Document 2] Japanese Patent Laid-Open No.
2000-323845

[Patent Document 3] Japanese Patent Laid-Open No.
08-125302
[0009]

When intending to manufacture a multilayer printed
wiring board with embedded capacitor layer by using the
above described popular process for manufacturing a
printed wiring board, however, a serious problem has
arisen in laminating dielectric layer 5 and first
conductive metal foil 6 on both sides of inner layer core
material 2a shown in Figure 17 ({(a). The content of filler
in dielectric layer 5 is generally higher than 80 wt$%,
and due to the small amount of resin, resin flow was low
at the time of the lamination, thereby being unable to
£ill in the gaps among the base electrodes successfully,

and hence it was impossible to obtain the ideal state as

shown in Figure 17 (b).




successfully and renove the problem of the
registration accuracy of the capacitor circuits, in
the nultilayer printed wiring board obtained by the
above process, dielectric_lgyers spread throughout
the printed wiring board. Thus, it is inpossible to
allow dielectric layers to remain only on the sites
%here they are required. Furthernore, in the
'H@éﬂ@lon dlsclosed i n Japanese Patent Laid-open No.

2000- 45 Ja Patent Laid .
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printing nmethod. [00111 Capacitors are required to
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fundanental quality. The capacitance of a capacitor
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toward down-sizing of electronic or electric
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be down-sjzed, and it _is al nbst inpossible to
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are not required, the invention still cause the problem
of insufficient uniformity of dielectric layer thickness
and insufficient registration accuracy when carrying out
transfer method or screen printing method.
[0011]

| Capacitors are required to have the capacitance as
largest as possible as their fundamental quality. The
capacitance of a capacitor (C) 1is calculated by using the
following equation, C = gg; (A/d) (where g, is the
dielectric constant of wvacuum). Particularly because of
the recent trend toward down-sizing of electronic or
electric equipment, printed wiring boards are also
required to be down-sized, and it is almost impossible to

increase the area of capacitor electrodes within a given

area of printed wiring boards. Thus, it is apparent that




it 1s necessary to decrease the thickness (d) of
dielectric layers, when the surface area (A) of
capacitor electrodes and the relative dielectric
constant () of dielectric_layers are constant. In
such a situation, insufficient uniformty of
dielectric layer thickness is not favorabl e because

it may cause greater deviation in capacitor quality..
5612 PPTPHePRBE chBetiBeFBTEAEC pREBR M bf hRegR st Bl FaRlon-
accur%gégis involved in carrying out transfer nethod
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there has been a need for a nethod for manufacturing

ansukfitayet piipdeai v rongdbensdt it Chayetoeshi@kness is
require a conplicated manufacturing process, provides
extefhentabihe floecatye of t dhey ecduse dogerer tdeckaessn in
and registration accuracy of capacitor circuits and
tapaestonr@bityi el ectric | ayer as possible except

for that of the capacitor circuit portion is renoved
B€1%] for a nultilayer printed wiring board with

capacitor, _circuits enb%Pded therein which is .
nanuﬂgbﬁapéfqaflﬁgq{ the problem of registration

accuracy is involved in carrying out transfer method or
screen printing method, deviation is created between the
positions of top electrodes and base electrodes carefully
formed. As a result, the effective area of the surface
area (A), which influences the capacitance of capacitors,
may decrease, thereby making it impossible to obtain
.capacitor performance as it is designed. It may cause
out-of-gpecification of product guality.

[0013]

Thus, there has been a need for a method for
manufacturing a multilayer printed wiring board which
does not require a complicated manufacturing process,
provides excellent uniformity of dielectric layer
thickness and registration accuracy of capacitor circuits
and largest area of dielectric layer as possible except

for that of the capacitor circuit portion is removed and




such a nmethod. Disclosure of the Invention [0014]
Under these conditions, the present inventor directed
trenmendous research effort toward a solution of the
above described problens, and he finally thought out
the nmethod of the present invention, for manufacturing
a multilayer printed wiring board with capacitor
circuits_ enbedded in its inner |layer(s) In this,
FRAufaBbLELhEYehePRoATed VhRTRHL PoREf Whbhacapagitor

popul ar proce for. manufacturing a printed wiring .
S&EFalEsne‘aﬁeéﬁﬁﬁo%a:—“ﬂ?hiﬁ}wt I¥ appnEac hBr§fhely afsing
[ S nt.ig facilities and its industrial nerit

ﬁpﬁﬁ %238%%3 7 [0015] The multilayer printed wiring

board of the present invention is a nultilayer
printed wiring board with capacitor circuits enbedded

bRskiSshiPBebs| BHET (HyeMPigh 1S obtained by enploying

a manufacturing nethod which includes steps Al to E
aodisieps A2 to Ewith additional step F after step C
as shown below. Specifically, the nultilayer printed

W ri nipndsoarthesfe tdwendireisard, itheetdedentd Siowsidact ur ed
according to the foll ow ng nmanufacturing step

pareered. tfO0d6Blo8s - r¢$easth paf ferin) tSrapd A i sdlution of
first-conductive-netal -layer lamnating step where a
Bhe| 2keYe cdesgribetidoroblems, condlure  fdnaktwl thought out

the method of the present invention, for manufacturing a
multilayer printed wiring board with capacitor circuits
embedded in its inner layer(s). In this manufacturing
method, a conventional and a most popular process for
manufacturing a printed wiring board can be employed;
thus, it requires‘no special investment in facilities and
its industrial merit will be great.

[0015]

The multilayer printed wiring board of the present
invention is a multilayer printed wiring board with
capacitor circuits embedded in its inner layer(s) which
is obtained by employing a manufacturing method which
includes steps Al to E and steps A2 to E with additional
step F after step C as shown below. S8Specifically, the
mulﬁilayer printed wiring board of the present invention
is manufactured according to the following manufacturing
step patterns.

[0016]




| ayer are provided on the surface which has a base

el ectrode of a core material with base el ectrode(s) on
one side or both sides of its insulating |layer. Step
B An top-electrode fornmng gtep where the first
conductive netal layer(s) locating as an outer

| ayer(s) is(are) processed into top el ectrodes and
the dielectric layer(s) in the area other than those
JFLEEECRPEEEEM i ons is(are) exposed. Step C A

| | wh h
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Insulating Iayer and a second con IVG net al
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outer layer circuit formng step where the second
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outer layer circuits. [0017] (Second pattern) Step

BPepABt i ASst topndlettyedaeratmi vy es cépmrnat &Nghst £prst
where a dielectric layer and a first conductive netal
Fegductsvernetabdlayet he) nbtadtimyeas sane¢sienf laven(=)
material having a nmetal |ayer, which is to be base 9
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sides of its insulating |layer. Step B: An
}6$§§£%kt+%dgh$0?ﬁ$ﬁgo H than cthPme 19F sgircuit portions

is{are) exposed.

Step C: A dielectric-layer removing step where the
exposed dielectric layer(s), which is (are) in the area
other than those of circuit portions, is (are} removed.
Step b: A second-conductive-metal laminating step where
the gaps among the top electrodes are filled in and an
insulating layer and a second conductive metal layer are
provided on the top electrodes.

Step E: An outer layer circuit forming step where the
second conductive metal layer(s) is (are) processed into
outer laver circuits.

[0017]

{Second pattern)

Step A2: A first-conductive-metal-layer laminating step
where a dielectric layer and a first conductive metal
laver is provided on the metal layer side(s) of a core

material having a metal layer, which is to be base




conductive netal layer(s) locating as an outer
| ayer(s) is(are) processed into top el ectrodes and
the dielectric layer(s) in the area other than those
of circuit portion is(are) gxposed. Step C A
dielectric-layer renmoving step where the exposed
dielectric layer, which is in the area other than
those of circuit_ portions, is renoved. Step F: A step
§LeCEFRARE - aCBpEhPf MBALBaSEI EREEt PEJRNECFiaR| 0¥ paPERI N
on_the |am nate where the dielectric |ayer has been

Féﬁﬁ@eaftﬁFBuéHS§}§ﬁ§n§21?§e€ and the metal |ayer for
| ectrod St .
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layer circuit formng step where t secon
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outer layer circuits. [0018] To avoid repetition, the

flesarept évpookdt he steps comon to the above two
patterns will be given only once. [0019] In
feenfQctdrdbglachuitilayer penod ooy ws téepgwibeeas dchof

the present invention, as a core material that - 10
ewneardsdbabeckrbet Faves, ombre 5% din othéotheai eldsenfthan
its insulating |ayer, either an conventional double
SheRe obr FHESHI b POREL ot ol S ECWIRHB- i n Figure 1(A),

gtep F: A step of forming a specified base electrode
circuit pattern on the laminate where the dielectric
layer has been removed through steps A2 to C and the
metal layer for base electrodes is exposed.

Step D: A second-conductive-metal laminating step where
the gaps among the top electrodes are filled in and an
insulating layer and a second conductive metal layer are
provided on the top electrodes.

Step E: An outer layer circuit forming step where the
second conductive metal layer(s) is (are) processed into
outer laver circuits.

[o018]

To avoid repetition, the description of the steps
commonr to the above two patterns will be given only once.
[00189]

In manufacturing a multilayer printed wiring board

of the present invention, as a core material that




printed wring board having flat surfaces where base

el ectrode circuits are buried in its insulating |ayer,

as shown in Figure 1(B), can be used. However, the

process for fornming dielectyjc |ayers should be

di fferent depending on core material which is

enpl oyed; therefore, detail description will be given

with reference to the_ follow ng enbodi ments. [0020]
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rovi ded on rnsu |ng ayer and
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are comonly enployed. To sfabilize eS|on
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enploy the latter nethod to nake the resin surface
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recommended to subject the netal |[ayer to nechanica
depehéimgabnr coghena bgriakativbel . 1§ 0883 ] oy &ihe ntiier erf auge,
base electrodes, it is preferable, from the vi ewpoint
detahprdgecrigrionavibh kecuieey whthtovefendance essethe
deviatjon in capacitance of capacitors, to allow them
folbeving | eplpediEeRes - i n size than intended top

BbF5T odes:

To form a core material that contains electrodes on
only one side of its imsulating layer, both of a method
in which a metal layer is provided on one side of the
insulating layer while a releasing film is provided on
the opposite side of the insulating layer, and a method
- in which a metal laver is provided on both sides of the
insulating layer and then the metal layer of one side
alone is etched out are commonly employed. To stabilize
the adhesion of the dielectric layer afterwards, it is
recommended to employ the latter method to make the resgin
surface uneven or, when employing the former method, it
is recommended to subject the metal layer to mechanical
or chemical roughening treatment. |
[0021]

When forming base electrodes, it is preferable, from

the viewpoint to improve registration accuracy and to




[00221 When using a printed wiring board having a
bunpy surface where electrode circuits protrude from
the surface of its insulating |layer, as a core

mat eri al havi ng base elecjrfpe;circuits on one side

or both sides of its insulating |ayer used in the

step Al, and when enploying the step A2, it is
preferable to forma dielectric | ayer on the surface
dreseRe EeVéakrdrer LBl cBpachiARAgt PAgCararéreEsri ol alkew

constituting material that _consists of a resin-alone
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Tgecnetgpd for formng a dielectric |ayer by
PARCHAPPRS a dielectric layer constituting material

tgng}consists of a resin-alone |layer on a
éie ectric-filler- containing |ayer also nakes it
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buried in its insulating |layer, as a core materi al
hhmingohtaenslebtsedel etteoiles conconé Ssdile one sotle oides
both sides of its - 12 insulating |ayer used in the
gfeptal inpulatipopskivee weeddirethe ystemi hht eamd when
dielectric-filler-contajning |ayer on the surface of
¢HeleBtBInhher $EPP 132 uskt the Pr§Eerakle to form a

dielectric layer on the surface of the core material by

laminating a dielectric layer constituting material that
consists of a resin-alone layer on a dielectric-filler-

containing layver.

[0023]

The method for forming a dielectric layer by
laminating a dielectric layer constituting material that
consists of a resin-alone laver on a dielectric-filler-
containing layver alsoc makes it possible to stack plural
dielectric layers, thereby allowing higher degree of
freedom in total capacitance of capacitors and
arrangement of the same.

1[0024]

When using a printed wiring board having a flat
surface in which base electrode circuits are buried in
its insulating laver, as a core material that contains

base electrode circuits on one side or both sides of its




dielectric layer. [00251 And in the dielectric |ayer
renmovi ng step, to renove the dielectric |ayer(s)
exposed anong the first electrode circuits, an
renmovi ng met hod using chenicg] dissolutions, in
particul ar, de-snear treatnment is preferably used.
[0026) Further, in the dielectric |ayer renoving step,
to rempve the dielectric |ayer(s) exposed anong the
fincylatdpgctpygs Bepduiisthyg FERBVRAhg HEt hBJPASFARle to
chani_cal roceSS|n articul ar, blast treatnent

rﬁF&#Xréswgnaﬁsea EGéE?EEanf%EéeﬁuF?PFﬁyginﬁr?ﬂY%H on
rd nbedded
et BehoB5 ohe Aouar HoReFPBRRT hanbPacthFi oY R ABc?
EESl%@E?EEtQE gircuit portions are held in the resin

at constitutes the insulating |ayer, since the
l(apgest part as possible of the dielectric Iayers
ot her than those of the enbedded capaC|tor portions

has bged {evedidedFsUldyedt %Mﬂm t&e remove
adhesion of the dielectric layer(s) to't e |nsu ating

LAgediesendticr eaved (andekpbes 08 CameRHNCELOI first electrode
del am nation in the inner |ayer is decreased.
Béscuibbs, aasatesbatnoryetinddi ngibparkierrivabedissolutions,
manuf actured in which the thickness - 13 uniformty
bh phttifelact rie- smgay stisanert | entpreferably used.
regi stration accuracy of the capacitor circuits is

g 6land the variation in capaci tance of the

ca aCItOI‘S i S
P ther, in the dielectric layer removing step, to

remove the dielectric layer(s) exposed among the first
electrode circuits, a removing method using mechanical
processing, in particular, blast treatment is preferably
used.

[00271]

In the multilayver printed wiring board with embedded
capacitor circuits obtained by the above described
ménufacturing method, the capacitor circuit portions are
held in the resin that constitutes the insulating layer,
since the largest part as possible of the dielectric
layers other than those of the embedded capacitor
portions has been removed. As a result, the problem of
the adhesion of the dielectric layer(s) to the insulating
layer is not created and the occurrence of delamination
in the inner layer is decreased. Besides, a satisfactory

wiring board can be manufactured in which the thickness




| essened, as long as this manufacturing nmethod is

enpl oyed. [0028] According to the nethod of the
present invention for manufacturing a multilayer
printed wiring board with _eppedded capacitor

circuits, the dielectric layer is renoved fromthe
sites where it is not needed. Thus, even if signa
circuits are formed on the same surface where
CRpEOTTSYcPhc bhes dhglechedn drrendy iFopiegllent, the
di el.ectric loss is not increased when S|gnal s et¢. are

FPINShTRLean 858“5§§Vd8§ tBehERPRFLEQFT CdEGPELE Lgchigh

i nductor. can al so be buried

3o ths HEMSRTiaBaanoRaPRETERPRR P o ﬁ@.gﬁaﬁaﬁl grs is
ﬁgg§ ﬁ ﬁabg¥ IES% ggegthhmgﬁgﬁégkgrlg aCI hB"?ger

pr|nte oard W or cifcuits
WhbgBylka obtalned by this manufacturing nmethod is of
very ngh quality. Brief Description of the Draw ngs
[0094} Figures 1(A) to 1(C) are schematic
cross-sectional views of 3 types of typical core
nat eraedsrdbeg td the mrRseds | fivendt@en £ Qiras id(d)for
to 2(b) are schematic views showi ng the mnmanufacturing
mapwfaotumingf achul thdagenubtihayérwpringedoddd withng
board with enmbedded capacitor circuits using core
aobediaf capaFigoresisfeltso Giie)daetesthiantarevi bns
showi ng the manufacturing flow for manufacturing a
?VﬁgygFO%th?eﬁltes where it is not needed. Thus,
even if signal circuits are formed on the same surface
where capacitor circuits have been already formed,
dielectric loss is not increased when signals etc. are
transmitted, and besides, other circuit devices such as
an inductor can also be buried, whereby the constraint
imposed on the circuit design can be considerably
relieved. Ag a result, the multilayer printed wiring

board with embedded capacitor circuits which is obtained

by this manufacturing method is of very high quality.

Brief Description of the Drawings
[0094]

Figures 1(A} to 1{(C) are schematic cross-sectional
views of 3 types of typical core materials used in the
present invention;

Figures 2{(a) to 2(b) are schematic views showing the

manufacturing flow for manufacturing a multilayer printed




Wi ring board with capacitor circuits enbedded in its
inner layers using core nmaterial 2a; Figures 4(e) to
4(f) are schematic views showi ng the manufacturing
flow for manufacturing a nul{jlayer printed wring
board with capacitor circuits enbedded in its inner

| ayers using core material 2a; Figures 5(i) to 5(ii)

ar.e ,schemati.c ews show ng process for providing a
&PéP@@t%ﬂ&rﬁayéFhaﬁHbsdﬁFPsFaPeSﬁ&eétF@ECHéEa|u?a9@rcore
gln ach sgrface of core material 2a; Figures 6(A) to
(El re §8fematic vi evvs showi ng the manufacturi ng

fl tr Ll er-
Lo Lo Sl g,
ﬁﬁﬁﬁ%ﬁEkEthSm§l§Qobegmaﬁﬁ@agﬁﬂyg tgrﬁﬂgt£ d£m§¥hnted

manuf acturing a nmul tilayer prlnte W ring

pikeddedog@RaG LA cEhAEULLS cH§bﬁQt§0éﬁbE§&§&'§ﬁ PEs
Figures 8(1V) to 8(v) are schematic views show ng the

tanetathueirsgublinw §6fe mBavéackurpag a nul til ayer
printed wring board with enbedded capacitor circuits
usi ngF torxested 62) alo 2c(f)- adhbe ddlgpnasi O (a)ews0 HdWimy ehe
schematic views showing core material 2b with a
wrehéeckiringydtowntion mérgfactontuetaveuhel yéayprinted
provided on its both surfaces; Figures 10(i) to 10(ii)
‘&Pél%% HeRR¥f Wit BRI ol Chrprbbasembeddent o ditg a
di el ecirl c layer and a first conductlve netal |ayer

Iﬁn‘?’ﬁe Yr¥ac SJo‘Fg COTER MR efTEpL 2a:

Figures 5(i) to 5(ii) are schematic views showing a
process for providing a dielectric layer and a first
conductive metal laver on each surface of core material
2a;

Figures 6(A) to 6(B) are schematic views showing the
manufacturing flow for manufacturing a dielectric-filler-
containing resin coated metal foil:;

Figures 7 (I} to 7(III) are schematic views showing
the manufacturing flow for manufacturing a multilayer
printed wiring board with embedded capacitor circuits
using core material 2c¢;

Figures 8(IV) to 8(V) are schematic views showing
the manufacturing flow for manufacturing a multilayer
printed wiring board with embedded capacitor.circuits

using core material 2c;




2b; Figures 11(c) to 11(d) are schematic views show ng
the manufacturing flow for manufacturing a nultil ayer
printed wiring board with enbedded capacitor circuits
using core material 2b; Figures 12(e) to 12(f) are
schematic views show ng the manufacturing flow for
manufacturing a nultilayer printed wiring board with
capacitor circuits enbedded in its inner |ayers using
core Fa¥eFeal? B 1 QUIR) 13re ssehaitehmtyiews showing
cross-sectional. view of a. copee( foil circuit with
CRrFi BACEGIRL BPgWiER 24@iplestiacnianee dRPePatitst
cross-.sectional i ews show, t he nuf acturing fl ow
FBRARGRAT ScPaFPhal &7 SR oBPEY ROl OFi § £t POGR{ FUELRFTET
foil;LFi (,C) re h 1Cc . . .
Cros SFE%'%%}%%?aql?l )vi te(%/\gmgﬁéivjm) nagr? hée&negngaﬁ%lacc tvulr?%sg Sf}foa"rvi'/' nd
gogrgaeggaESyrgpav§diﬁgp g1 LPLLeFLECHL LM LhyCarE] £Le
f 6(a) to' 1 (c} e

ol l; Figures are sche IC VIews

§bAWLBE: vE NRe FROUT AGLHT bATChL 0N, P2 fe PEF ESF WhE £ OFi a1
board (core material 2b) having a flat surface where

base el ectrodes, - 16 which use copper foil circuits
with carrier foil, are buried in its insulating

| ayerEiduimps asl (E)( ejo tia () Brearscisotaint ivd exsewhowing
showi ng the manufacturing flow for manufacturing a
et hpryEactpring etilow rfory hoaw faekwhitapacitbrilayer
circuits enbedded in jts inner |ayers using core
ﬂﬁ%%F?QIWEﬁﬂ?Qxﬁﬂ%ﬁﬂiwﬁ%@ em%#@éﬁﬁ;caPaCltor circults
using core material 2b;

Figures 12(e) to 12(f) are schematic views showing
the manufacturing flow for manufacturing a multilayer
rrinted wiring board with capacitor circuits embedded in
its inner layvers using core material 2b;

Figure 13 is a schematic cross-sectional view of a
copper foil circult with carrier foil;

Figures 14 (a) to 14 (b} are schematic cross-sectional
views showing the manufacturing flow for manufacturing a
copper foil circuit with carrier foil;

Figures 15(c) to 15(d) are schematic cross-sectional
views showing the manufacturing flow for manufacturing a
copper foil circuit with carrier foil;

Figures 16(a) to 1l6{c) are schematic views showing

the manufacturing flow of a printed wiring board (core

material 2b) having a flat surface where base electrodes,




Figures 18(c) to 18(d) are schematic views show ng
the manufacturing flow for manufacturing a nultil ayer
printed wiring board with capacitor circuits enbedded
in its inner layers using coye material 2a
(conventional method); and Figure 19(e) is a
schenatic view showi ng the manufacturing flow for
acturln a multilayer printed wring board with
i PP EPPRGFt $odhbEYYERIFR FESD FRREESFafRts: udTRg
%pre ter onventkgnal met hod) . Description
PESybols™t ?60@%? RE1R9 RBYEFFayer printed wiring

R

er al Base e

EH@ Hﬁhﬁfé@Lu?iﬁnggP¥af9r E@ﬁ&fsésﬁ££ﬁ§ Bt %ger

des of the nateri re buried

9alaega ﬁiﬁfﬁ?050593 H?Eﬁrbébaé£€o£08ﬁyéﬁi¥§ eﬁﬁé&aed in
layer) 3 Insulating |ayer (resin film prepreg or the

Ltkelnddr BaPese eg@ﬁgresﬁe(:B@@@;ﬁé@cuod@o@é@wéﬂal5
Dielectric layer 6 First conductive netal |ayer or

methédfpil 7 Top el ectrode (Top electrode circuit) 8
Second conductive nmetal layer 9 Quter layer circuit
10 EtRidures df 61) |tayer8 @D Ridensgthematic views showing
dielectric-filler-containing resin solution
the manufacturing flow for manufacturing a multilaver
printed wiring board with capacitor circuits embedded in
its inner layers using core material 2a (conventional
method) ; and

Figure 19(e) is a schematic view showing the
manufacturing flow for manufacturing a multilayer printed

wiring board with capacitor circuits embedded in its

inner layers usging core material 2a {conventional method).

Description of Symbols

[0095]

1, 1' Multilayer printed wiring board with embedded
capacitor circuits

2a, 2b, 2c¢ Core material (a: Base electrodes on both
sides of the material are bumpy. b: Base electrodes on
both sides of the material are buried. c¢: Base
electrodes on both sides of the material are conductive
metal layer)

3 Insulating layer (resin film, prepreg or the like}




21 Fine copper particle 22 Dielectric layer in the

sem -cured state 23, 23' Process for producing a
dielectric-filler- containing resin coated netal foi
30 dielectric-filler-containjfg_sheet 31
dielectric-filler-containing resin layer 32 Film of
dielectric filler free resin solution 40 Copper foi
circuit with carrier foil_41 Carrier foil 42 Bonding
itnt BRFacelFalErde REPRSR | PHEFEYRES cimcbpher foi
Iayﬁraior clrcrit formati on 44 El ectrodeposited copper
Poi PR EREEAT r 18¥F0i|l  Best Mbde for Carrying Qut the

' 29]. In the follow ng, th t
VRt Brevite biv he oty P Fore sk B9t
f t g j ts. ; l es. [0030
15 Fof e bt <P TR S et er it on

¥ | debon@i ¥oRasePAFALRlval mdALPS of  “a nethod for
manufacturing a nultilayer printed wiring board with

enhmgced TapacidOfceid cuits” and "a nmultil ayer

printed wiring board with enbedded capacitor

thr ditidlsing £ Xyeihod 1 for manufacturing a
multilayer printed wiring board with enbedded

28 pdti krorotidioel ¢t i oA Mgt ot deort anfemivfeactasriimgcdution

nul tilayer printed
21 Fine copper particle

22 Dielectric¢ layer in the semi-cured state

23, 23' Process for producing a dielectric-filler-

containing resin coated metal foil

30 dieléctric—filler-containing sheet

31 dielectric-filler-containing resin laver

32 Film of dielectric filler free resin solution
40 Copper foll c¢ircuit with carrier foil

41 Carrier foil

42 Bonding_interface layer (Releasing laver)

43 Copper foil layer for circuit formation

44 Electrodeposited copper foil with carrier foil

Best Mode for Carrving Out the Invention
[0029]

In the following, the present invention will be
described in more detail with reference to certain

embodiments and examples.

‘[0030}




Wi ring board with enbedded capacitor circuits
(hereinafter referred to sinply as "nultilayer printed
Wi ring board"), which is according to the present
invention, will be described;gsing mainly Figures 2 to
6 and Figures 13 to 16 as aids. In the present

i nvention, draw ngs are often used for the

illustrative purpose. such drawi ngs, via hol es
D %OpﬁnﬁﬁﬁﬁeEF the E&B&BFFBP portions and the
be,fornmed at any fine and

L
Cnt o ThE JREPESRy K evELh Par Shethorer S re bl ﬁ@@ems of
) | t |
PR B AR Rt e Ko R B RE, R RRRES ¥ 2P e
B%Q%%nhlhﬁygﬁbbgﬁeésCBEQQFEBEGCHQS§1tSBtharQgeﬁ ?%layer

| am nation and those o renoving o dre

bayatedawe riBgnbYakhl WsthatRdeadba éQHEC1EQP|E§§cEQts"
the drawi ngs used in the description of Background

Aob3ifFurther, in the drawings, only the process in
which a dielectric layer(s) is (are) fornmed on both
sMdebodf 1afoor anafectatiageai hhiusilaved, ptinugh vheing
19 present invention covers the case where a
Hpardcvirh ehbgddedscépanbtonncbntyibse>side of a core
material, since a dielectric layer(s) can be easily
f or med BRERQR £ Qo MASHt asHal T it o dnldlsii Jaw e natitcHerd

se. [00321 The nethod for manufacturing a
‘ﬁhﬁ?? a?%?r%thF%demWW?@ FRRR e BPT t BT PRGN

WEHECLAGRRRT, SRR BT TS "Rkt ) Yot HEE e e b T

@frﬁ§§056gfg“ P &ﬁ?ﬁ@rdgraéhordlng to the present

invention, will be described using mainly Figures 2 to 6
and Figures 13 to 16 as aids. In the present invention,
drawings are often used for the illustrative purpose. 1In
such drawings, via holes etc. to connect the capacitor
portions and the circuits between layers can be formed at
any time and into any shape by the popular method.
Accordingly, the illustrations of such layver to layer
connection means are omitted. And for clear

understanding of the present invention as technical idea,

- the procedures of lamination and those of the removing of

dielectric layers are mainly illustrated. The same
applies to the drawings used in the description of
Background Art. Further, in the drawings, only the
process in which a dielectric layer(s) is (are) formed on

both sides of a core material are illustrated, though the




the steps. It specifies that the nethod descri bed
bel ow just enploys the nost typical and popul ar
process for manufacturing a multilayer printed wiring
board, and therefore, it is;q@pplicable to any process
for manufacturing a nultilayer printed wring board
Wi th enbedded capacitor circuits that contains the
technical, idea below [00331 (Step Al-1) This step
PEeEEThr GPVEBLACR| EPEETFI EhPagRPeatibere #idielectric
gonductivE netgl Iaﬁei on one_éide or both sides of a
Sr& e PAMC WRT cRPh¥sOBgs 18P et r 3deCEF rRaFEE1 RN

Lde. LS. | ati I d, | f d
B b8 Shebla UIHEHLPS) LBXrbe SRALLT SELRRAEY B
EA34A 1 GRS H@Eﬁ&g%ag@lmg Dtfcl S Jmterial shown -
in Figure 2(a) (the sane” as the one shown in Figure

166323 And insulating |ayer 3 includes all the
"insulating - 20 [layer" concepts such as those

constrhe tresk e Usd M anathutdAdidial InGiusad v Assrenes
base material, glass- polyimde base material or the
vikéng Theabdser etleetpodeenti Igubttidnc! iKleSharacterized in
el ectrode formwhich is to be one end of a capacitor
ehatt ivdéncDides paiterofA capali descridattbealtss, one is
-called top electrode and the other base el ectrode;
hevevetnaiyv. tHee grehed vhlkree olesetidbedaactherorder of
el ectrode forned in the surface of a base el ectrode

e 3FePF s ddl SOFHLdE Se @t ddhe Method described below

just employs the most typical and popular process for
.manufacturing a multilayer printed wiring board, and
therefore, it is applicable to any process for
manufacturing a multilayer printed wiring board with
embedded capacitor circuits that contains the technical
idea below.

[0033]

(Step Al-1)
| This step is to provide a dielectric layer and a
first conductive metal layer on one side or both sides of
a core material, which has base electrode circuits on
both side of its insulating layer, and is referred to as
first conductive metal layer laminating step.

[0034]

Core material 2a used here is a material shown in

Figure 2(;) (the same as the one shown in Figure 1(A)).

And insulating layver 3 includes all the "insulating




[0035] Cenerally, a base electrode circuit including
capacitor base electrode 4 is fornmed by | am nating
netal foil on both sides of the insulating | ayer of
such a core material and etghing the netal foil. To
connect the base electrode circuits on both sides of
a base electrode circuit by using a through hole or
via hole, layer to _layer connection is performed by
tR¥ePo GP&FEHEFhS&ChbéFoFBOé?cﬁPﬁgtFHeteastePéevgo@e
d first

I t | 5
%5%@&8&?’9%9?& Ped| g$é§8?%8§'§§ ]P% g;métg?éaian%%?%a
t | t th
BPAPEhAAS, A5 krGARLoTOPE) TR LY (b AR Sldbi e

E§9E0§E'9Hc9ﬁd@ %ﬁlSQEEE??ﬁgyférmaﬂg%g%fi% %o be one end

conducti ve neta ayer w e descri

b8037kapaditoThe) LEERAMI €l ety ifa d,2%8 " iyl pused
nostly neans a |ayer consisting of dlelectrlc filler

abdcBRo@eganbee DBLtELLBba 16 O188PESALBLEAT Bhe NGFRER
"can be any organic material and is not specifically

baset etleasrbdag Asweter nakesthé PosSSébt eihvehaidmAt €he
the dielectric layer and netal foil and to maintain,
tapsayteheel eabtodé formeédiein stiapeswifdde of eh dedsec

| ayer. The organic material acts as a binder resin
ebeCEER@e Ryl ¥ Piel Bli £% ecatled fhaserelenioroddiet shape of a
?lelectrlc | ayer. [0038]

0035]

Generally, a base electrode circuit including
capacitor base electrode ¢ is formed by laminating metal
foil on both sides of the insulating layer of such a core
material and etching the metal foil. To connect the base
electrode circuits on both sides of a base electrode
circuit by using a through hole or via hole, layer to
layer connection is performed by the popular method
before etching the base electrode circuit.

[0036]

If dielectric layer 5 and first conductive metal
layer (metal foil) 6 are laminated on both sides of the
core material, a laminate in the state shown in Figure
2(b) is obtained. The lamination of a dielectric layer
and a first conductive metal layer will be described

later.

[0037]




The dielectric filler, which is dispersed in the
dielectric layer, is used to increase the capacitance

of a capacitor when the dielectric layer is finally
processed into a capacitor_spape. As the dielectric
filler, generally, dielectric powder of a conposite

oxi de having a pevroskite structure, such as BaTi O3,

SrTi O3 Pb(Zr-Ti)®B (so called PZT), PbLaTi G3-PbLazrO
(so chif elaerlmtér}%?msa?%? Ol (Rt ekt | wtpdEgstly dneans

used. Preferab whose p Icle size is in

£h aVﬁﬁ98°8F16t¥h?oggmglebﬁ?Fglﬁsgaiégrtﬂﬂdd?ﬁl%E???kc
LLl At r esent ta i.n the co site oxides

hhke%& a pé@@%s d anl%truclg?e BehS U © g%aténrorganlc

mseagaaﬁlxnasgg ﬁéttgsecg¥féggi§'fhﬁikéﬁrasc98§§dgélﬁg

he production accuracy o

ﬂaﬁéscaﬁlﬁogghbgé ab 19m§n£taﬁth§l&b@iec99£81ﬂgger and
bariumtitanate or uncalcined bariumtitanate Tcan be

tieedl Yben bnhendi Rgihoadehi e¥yesayhtnl tegbecdrictr, the
constant, it is preferable to use cal cined barium 22

shbtpanade; thewavel ecsel ecltapar camiie Jmtm idependiriglorcts
the design quality of a printed wiring board product.
9039 infibst rpsbhefabl Eobminanthet dhatecuskd fkllde into
dielectric filler has a cubic crystal structure. There
Bre shepeypbsaofietgetnlcstaye¥ure of bariumtitanate,
gublc and tetragonal. Wen the dielectric filler of

93%In titanate having a cubic crystal structure is

soopnd N el onid 16 Sont Sl 8 Ahetesuliant o
&IE&&%E%f@tfé§e£!ligrused to increase the capacitance of
a capacitor when the dielectric layer is finally
processed into a capacitor shape. As the dielectric
filler, generally, dielectric powder of a composite oxide
having a pevroskite structure, such as BaTiO,, SrTioO,,
"Pb(Zr-Ti)0O; (so called PZT), PbLaTiO;PbLaZr0 (so called
PLZT) or SrBi,Ta,0, (30 called SBT), is used. Preferably,
powder whose particle size is in the range of 0.1 to 1.0
um is used.as the dielectric filler. At the present
stage, in the composite oxides having a pevroskite
structure, barium titanate is preferably used as the
dielectric filler, considering the production accuracy of
the powder. As a dielectric filler at this time, either
calcined barium titanate or uncalcined barium titanate
can be used. When intending to achieve a high dielectric

constant, it is preferable Lo use calcined barium




of bariumtitanate having a tetragonal crystal
structure alone is used. Accordingly, it is necessary
to use, to say the least of it, powder of barium
titanate where a cubic crysjal_structure and a
tetragonal crystal structure coexist. [0040] The
organic material and dielectric filler described
hove are m xed to obtain,a
%ﬁéﬁ@@ﬁﬁlc PPVEF. cSRLEFHTARE SPBsPR 8RRt ABRBANgseR the
f.ar forn1n ielectric,l of . capgcitor Iayers
gﬁﬁé&&e&u i YpP'n?eBrﬁP?¥ﬁg boAPE. bo%ﬁ RFRPRGCrati o
g%ogg organic material to the dielectric filler is
esirably such that it allows the content of the

di el egbgt Cp{‘éféfébi@ E%ﬁrﬁ%é%te Lrsed as t

h
dielectric-filler-containing resin Ution to be 75

i eber8e WhYaandnhbeacenbent o sEQ@ QF9ARLGr OBt e Al
to be the remaining 15 wt%to 25 wt% If the content

atet Beo di/pkecbFi exr{btierstsubovwee bhapa¥dumt Y4 cdhgee,
relative - 23 dielectric constant of the dielectric
Faper spquibetdagonal he Whank athee ahingdte drerisatfiisfliead, o f
whereas if the content of the dielectric filler is
hagher thhangtewnsyinhea conbbntcrpétahesorganive is used,
material is lower than 15 wt% which affects the
EEﬁegF%he%E¥h%eﬁ°$ﬁ%a%Fe@%c¥¢$cr¢$¢lé¢ﬂtc@h@%ﬁ¢ﬁ¥$F layer
esin and netal foil bondlng on the resjin t her eby
hﬁk?ﬂ@swtaﬁlﬁ.%malf% 0P G VB AR 24 6 1 P T L Grolgh Ko

6Peb$£9&§réyt q%gﬁ%??#%%4%?{eé&agon£f'g%;ﬁ%% Iékghcture
alone is used. Accordingly, it is necessary to use, to
say the least of it, powder of barium titanate where a
cubic crystal structure and a tetragonal crystal
structure coexist.

[0040]

The organic material and dielectric filler described
above are mixed to obtain a dielectric—filler—containing
resin solution and used for forming dielectric layer(s)
of capacitor layers embedded in a printed wiring board.
The mixing ratio of the organic material to the
dielectric filler is desirably such that it allows the
content of the dielectric filler in the resultant
dielectric-filler-containing resin solution to be 75 wt%
to 85 wt% and the content of the organic material to be

the remaining 15 wt% to 25 wt%. If the content of the

dielectric filler is lower than 75 wt%, the relative




To provide a dielectric layer and a first conductive
netal |ayer on both sides of the core material, a

nmethod is enployed in which
dielectric-filler-containing4ayer sheet 30 and netal
foil 6 are used independently, as shown in Figure
5(i), or in which dielectric-filler- containing resin

Eed netal foil 23 is used, as shown in Figure
%!( FCtBOGeFERStans Bf &he @éFFPEPFFFI éﬁyeéoﬁﬁa}lh?ﬁﬁé in

d t f 23 h Fi
458 BabgaL ety Tat LU B SRR Bt BT L o0

Phel QGbiLELayel L ALangL fi D) Sheggagogﬁa@}’gﬁﬁﬁaﬁ%w

nore inportant iS at “whefi®

egsghglsegaage ﬁhEEHh%§ 98 Ps&g rSLAgS 9F WEQS which

i nsul ating layer unpy surfacés where

geetegdenei haHEESoRI BEEWEERT R §DE1 LEBPEELEYRIer-
surfaces of the insulating |ayer or when the netal

tayesasnimbi eBsiAr endombcabasei el LA OEE &h!E€lbt Besihat
constitute the 24 core material exist on the whol e

shefaby mikihe itedpetitwbtstdesboiit he imsihaté nghat

| ayer, a dielectric- filler-containing sheet is used
BReEh bas propertyyeequitenendus efomde lgmifate used in a
dielectric-filler- contalnlng layer 30 with
PE%Pﬁe%J¥%Eﬂm%y%?a . as is seen fromFigure 5(i).

h@#g se, dielectric-filler-containing resin coated
foil 23 is used in which dielectric layer 22 in

t he SE cur d st t ayer_ strycture nmad

up of 5 i%- %F I&&hﬁ&ﬂﬁ §Wdafeﬁ%§fﬁmqﬂ?duCtlve
fﬁ@l%f ﬂfé&e 011.1 A& n Bgldéé 6§ a%encégeomnaFégyiraei ,5(aI IrRethod

is employed in which dielectric-filler-containing layer
sheet 30 and metal foil 6 are used independently, as
shown in Figure 5(i), or in which dielectric-filler-
containing resin coated metal foil 23 is used, as shown
in Figure 5(ii). However, use of dielectric-filler-
containing resin coated metal foil 23 shown in Figure
5(ii) seems more favorable, because it provides a
dielectric layer thinner finished.

[0042]

What is more important is that when the core
material having base electrode circuits on both sides of
its insulating layer has bumpy surfaces where base
electrode circuits protrude from the respective surfaces
of the insulating layer or when the metal layers, which

are to be base electrode circuits, that constitute the




[0043] The dielectric-filler-containing resin coated
nmetal foil 23 is obtained as shown in Figure 6.
Specifically, the above descri bed
dielectric-filler-containinggesin solution is coated
onto the bonding surface of netal foil 6 to a
specified thickness so that filmof dielectric-

fiIIer-%anainin resin solution 20 is forned. Then,
(RES TRERELE LiFRaq L G 6P whole Surface of the
' .ic-fi.ller- I Qi [ t ed tal foil
3SRt el pEa e, T oo inh 1575k, o fiALectric-
t: LSg . o . d 2 f
Si208r BobRAIRANE Bhebht L ACLH LR o R QT ERS, Fif

28 runich hﬁd@eﬁﬁrE@egiEﬁE@E}ichg@%ekbgonEg?hgﬁgl9Q§er

is coated on the surface and dri o form

- Besiital eBeihayebnd21ageshewn k8 F59UEEN6EBYN Ehgﬁre 5(1) .
the dielectric-filler-containing resin coated nefal

f.okewig3, | diebtatped- tiDEebonehbgisihages0f ABLALA metal
foil is a surface used for adhesion to a dielectric
Faybr23ahd us28 ipswhitly diehastnhdelgpae 2pughethagsemi-
treatment with fine copper particles 21 which are
gupedt eb2te hesparteed-layver sheucesie made shpwn

nchor effect. In Figure 6, netal foil with fine
%b%b%?tﬁh?fF%%%%rb%?n%#ﬂm%%gsl#Y%%e3lszle¥S¥i@ﬂ@%pQ%

in ina%E. However, the illustration of such

Hghent ng? T r et Mt FeBM 19w i hiihk: drawi ngs  which

Eﬁ?ﬁ?ﬁ necessarily require such illustration. To Kkeep
e i ckness of dielectric |ayers uniform as netal

fOilGﬂ&?%ﬂélé%ﬂ?@ﬁﬂf4¥fﬁ%Jc .ﬂy¥ﬂi&i“¥eéﬂysEj%%%F%e%al
‘capacitor layer, preferably the product as flat as

foil 23 is obtained as shown in Figure 6. Specifically,
the above described dielectric-filler-containing resin
solution is coated onto the bonding surface of metal foil
6 to a specified thickness so that film of dielectric-
filler-containing resin solution 20 is formed. Then, the
film is dried to form dielectric-filler-containing resin
coated metal foil 31 in the semi-cured state on metal
foil 6 (this stage is the same as the manufacturing
process 2 for dielectric-filler-containing resin coated
metal foil 23' which is described later). Then, the
resin-alone is coated on the surface and dried to form
the resin-alone layer 32 as shown in Figure 6(B). Thus,
the dielectric-filler-containing resin coated metal foil

23 is obtained. The bonding surface of metal foil is a

surface used for adhesion to a dielectric layer, and




possi ble is used. Accordingly, very-lowprofile (VLP)
copper foil or rolled copper foil is preferably used.
Metal foil does not always need rougheni ng treatnent.
In the drawi ngs, black dots,dindicate dielectric

filler F. [0044] To dry the Tilm of
dielectric-filler-containing resin solution 20 havi ng
been coated on netal foil 6, a method such as just
semaddy dd, hﬁﬁspnﬁeaapﬁg spughenipgnbraatmentt WeFbBofine

can be enplqoyed. As a in at nosphere, an
§PRB§ﬁh8ggtl§38ﬁ as HP&Fﬁga%ﬁ SFPESEEddF9|H§yPHrled into

h h h
R 1 8 R RO O PR Rok e s 1T i oy pptal
ge&e %%e thkcabh %ﬁ %29@%&“' “guges' .nltsygur%acsn
esams as apbov ogvet

5@5h§t§5€@9 aEaXSrlﬁg e ThUfowdver, the illustration of
dielectric-filler-containing resin conp05|tei1ayer 'S

phenaredghEhenfhit sknessnof ikhemi eekl- ial £HE h@aﬁing§
arbitrarily adjusted depending on the - 26 hei ght

vhbhthkaesaptohetBeshHabEy el eghipdesGhbhCclliSstdtiSon. To
dielectric layer 22 in the sem -cured state can be
keepetheohhiekaés$ obf die]OOUblc layéhe ahbbferm, as metal
described step, if a releasing filmis wused instead
BPiherapdf on| acnerrl t¢kad | lanisater thpedcoiftithites a
drying, a dielectric-filler-containing sheet can be

ohParhear leves] prefieialE)y the product as flat as

possible is used. Accordingly, very-low-profile (VLP)
copper foil or rolled copper foil is preferably used.
Metal foll does not aiways need roughening treatment. In
the drawings, black dots indicate dielectric filler F.
foo44]

To dry the film of dielectric-filler-containing
resin solution 20 having been coated on metal foll 6, a
method such as just air dryving, Jjust heating or the
‘combination thereof can be employed. As a drying
atmosphere, any atmosphere, such as drying in air or
drying in vacuum, can be employved so that it matches the
process. Then, a specified amount of resin is coated
onto dielectric-filler-containing resin layer 31 and
dried in the same manner as above to give the resin-alone
‘laver 32. Thus, a dielectric—filler-containing resin
composite layer is prepared. The thickness of the resin-

| alone layer is arbitrarily adjusted depending on the




This step is a step of processing the first
conductive netal l|layer(s) locating as an outer
| ayer(s) into top electrodes 7 and exposi ng
dielectric layer(s) 5 in thg:,area other than those of
the top electrodes. This step is referred to as
top-electrode formng step. To process the first
conductive netal layer 6 into to el ectrodes, usually
Bei80thi(kgiskpeess rPS Ghedbrse e&@?ﬁfﬁéetﬁérﬁpﬂ§ﬁ- Thus,
§3% uctive Eetal Layer 6. Wen, processing is carried
57 & e EﬁFﬁgzgr68e§§? SR sFURPRgSFREPsFaPalgr fpEmed

oyi n.the first conductive netal |ayer(s) by
%@aﬁg%qugglﬁi mresist, aliquid resist or the Iike
Wiipggjcan be used as an etching resist. And the
resisg pattern is exposed on the etching resist and
devel ppedne aih+ eI LSS AL Ve ,ardfo;dltmgéflgé film is
conductive nmetal layer is dissolved and renoved by

USeAYindReglCHANNcEQLt REL 1t OPaRkhEChEOHEPM 718 St PHPBE ofF
as showmn in Figure 3(c). In this step, top el ectrodes

Afape A¥yipgovadeflel 8c6HLb- pOSibiroBsntaCh Gyt ShéBE can be
respective base electrodes 4 fornmed in the base
ebtatnede circuits across dielectric layer 5. [0047]
'éStep C) This step is a step of renoving exposed
Petettric layer 5 which is in the area other than
those of circuit portions, and it is referred to as
GFEPRCBYic-1ayer renoving step. There are two

avai |l ghl e nmethods for renpving dielectric |ayer 5 in
this %ﬁxsq%pi%§ a step of processing the first

conductive metal 1ayer(s) locating as an outer laver(s)
into top electrodes 7 and exposing dielectric laver(s) 5
in the area other than those of the top electrodes. This
step is referred to as top-electrode forming step. To
process the first conductive metal layer 6 into top
electrodes, usually an etching process is used for
forming the first conductive metal layer 6. When
processing is carried out by an etching process, an
etching resist laver is provided on the first conductive
metal layer(s) by using a dry film resist, a liguid
resist or the like which can be used as an etching resist.
And the resist pattern is exposed on the etching resist
and developed, and the unnecessary part of the first
conductive metal layer is dissolved and removed by using
an etchant so that top electrodes 7 are formed as shown

in Figure 3(c). 1In this step, top electrodes 7 are




preferable to use the follow ng nethods: one is a

nmet hod wusing de-snear treatnent, typical chem ca
treatment, and the other is a method using blasting
treatnment (especially wet blasting treatnent), typica
mechani cal treatnment. [0048 The case where the

former nmethod, that is, de-snear treatnent is used

wi ||l be described. De-snmear treatment is treatnent
B<PNgdgdgdnsfesk BeritieRSWARERNTstPoEher ERBRRAELIVE base

byrr-like resin (resin spear enerated when, for
Sigﬁﬁfré’,geﬁrgl FPHE(E)‘G pFi ﬁP@db%mg i AYSpbaPdeseiasuips across
‘ through_holes. As a de-snear solution, a

gg%ﬁSFEFéF|$a¥$5i$ab|e one can be used. The organic
Gagrenent of the dielectric |ayer exposed in the gaps
anong circuits is dissolved by the de-snear sol ution,
tBeegbyythe dielectric layer is removed. As described
above, the dielectric layer has a | ow content of

organrkis ffep COIMONAINEp NG dSFEiP Srpddes W9 G ric
conponent is easily dissolved in a de-snear sol ution.
Wagarchl ryhfighoig ie- tE@eared reehaBNthant chésdest rabteuit -
to strip the resist Ilayer in advance whi ch havi ng
beehioged amdet thimgratersddwo i s Fbel ec8f iy - 1ders,
the unnecessary dielectric |ayer can be renoved.
Fenaving "grert i (Mheuee@deehvwo, avisd Ladtice matdtddsd for
herein used is intended to mean poth dry bl asting
FPRAY MRt IbPte ot ic bl 28eT Ny it cdthenttePoneirerds
considerjng the quality of

pre erghiegto usg éhe gbllowing methods: one is a method
using de-smear treatment, typical chemical treatment, and
the other is a method using blasting treatment
(especially wet blasting treatment), typical mechanical
Lreatment.

[0048]

The case where the former method, that is, de-smear
treatment is used will be described. De-smear treatment
is treatment using a de-smear solution which is for
removing burr-like resin {(resin smear) generated when,
for example, drilling a printed wiring board so as to
make through holes. As a de-smear solution, a
commercially available one can be used. The organic
component of the dielectric layer exposed in the gaps
among circuits is dissoclved by the de-smear solution,

thereby the dielectric laver is removed. As described

above, the dielectric layer has a low content of organic




the surface having undergone blasting treatnent and to

decrease damage on the circuit surface, it is

preferable to enploy wet blasting treatnent. The wet

blasting treatnment is abrasion treatnment carried out

by shooting a slurry-like abrasive fluid, in which

abrasive as fine powler was dispersed in water, as

hi gh-vel ocity fluid streamat the target surface and

EREBES N he 280 &brsRtore. efBR RACROWCaCeAPOTREEWES easily
Iastln treatment is characterized in that it allows

5oL ERYt §Ppa ser FeeﬁﬁdSO&BFéOBr ecﬁ‘”%%’llyc%é%+rh% Pl de-
S na e to its ggt g g blastln% tre
EECREPPPEd &Gt 1PndgPy T oREPc (R BN RS S
tyggagi faag&vghs' eeh bg ng o) BepfRYE]. <Ry eEERRLLNg.

eCtric rayer expose gaps~ anong

chbeH ts ?x?u%ns(&ﬂ thL @asd | NG d f&%ﬁé‘ésaw d{’élaééﬁpﬁc

treatment, fo preven e damage to reul

paytironsnf hem-Bgbpgacaused by the inpact of the
abrasive, preferably the renoving of the exposed

doekegtric - 29 layer(s) is carried out follow ng the
process shown in Figure 7. After finishing the
et chi'ladtimy teteacimades, thd asdt e tniedtid®nthdrsein used
carried out while leaving the etching resist |ayer 10
b8 intendpdetecreanesotls dhvwolantifkggureaieépttand wet
bring the lam nate to the state shown in Figure
l?%wgln%mgaea%t al [HoWewe darifpriag sthe gpalityp of
o mork as a shock absorber against the abrasive's
Fhpatt L2 RS FRkPh T 1 THRRT bP L2 ¥ BLRY PR ERFRE Q%Hf%g"eo
L9..Lhe circuits

t t
0 ?reas?h am?%n1rﬁu%b?rF*$%P%?2?§r§$%ﬁ; {%pﬁ; %ﬁerable

géléﬂﬁloy wet blasting treatment. The wet blasting
treatment is abrasion treatment carried out by shooting a
slurry-1like abrasive fluid, in which abrasive as fine
powder was dispersed in water, as high-velocity fluid
stream at the target surface and enables the abrasion of
even narrow area. The wet blasting treatment is
characterized in that it allows abrasion to be performed
more precisely causing less damage to its target than dry
blasting treatment, which is carried out in dry
circumstances. Unnecessary dielectric laver is removed
by removing the dielectric layer exposed in the gaps
among circuits by using wet blasting treatment. In
blasting treatment, to prevent the damage to the circuit
portions from being caused by the impact of the. abrasive,

preferably the removing of the exposed dielectric




[0050] (Step D) This step is a step of filling in the
gaps anong the top electrodes. The gaps got depth as
shown in Figure 3(d) by renoving the exposed
dielectric layer(s), and diglectric layer 3 and
second conductive netal layer 8 are provided on the
top electrodes, as shown in Figure 4(e). The step is
referred to as second-conductive netal-|ayer

| 1&ierd i nd SsF@prieheonit hod oM ingr hRgprReesEnshpPeERi Ay

F ﬁsr and th sec nd. conductive netal layer is not
FrfrEd 'to & PFFRIBFLRAPEF R & %o%lectrodeS-

o f had d
heestiRs tgé?g 'a"?nast Ba7one heh?o%éisc??gaé 9af Ehe

% ! 1hbn§F39§t %gggpog onm@hgthgtro ro %ﬁg%gpeﬁown in

am na hé top e

@§%ﬁQeE»(I)3Qo £91£8|§hétfgﬂlhgﬁeSQSOEﬂeCQQQH&téﬂgwn in

| ayer(s) 1s processed Into outer layer circu

Piburet ehirng. t iy impn i d €1 4 MHY M@ i) 6% s 1ayer
step is referred to as outer layer circuit formng

sbepo whekneihadsebcet £bs0gbethegsesondtEONGLELE VR ' s
metal layer(s) 8 is the sane as that of etching the
fmpattcohdustmaleimet at payeikse 60 ptéesef otlee d@mage to
avoid repetition, the description of the nmnethod wll
bheofi reedts ThAdeni dhvolmes icen e Storipegdoyto tdigain the
go pul ar method. The state in which the outer layer
APERRER B0 (Whe rehAe noheEy havBigeen TOFRRd- i s shown

t8os0]

(Step D)

This step is a step of filling in the gaps among the
top electrodes. The gaps got depth as shown in Figure
3{d) by removing the exposed dielectric layer(s), and
dielectric layer 3 and second conductive metal layer 8
are provided on the top electrodes, as shown in Figure
4(e). The step is referred to as second-conductive-
metal-layer laminating step. The method of forming the
insulating layer and the second conductive metal layer is
not limited to any specific one. Applicable methods
include: for example, a method in which a prepreg and
metal foil are laminated on the top electrodes at the
. same time; or a method in which resin coated copper foil
is laminated on the top electrodes.

[0051]

{Step E)




Figure 4(f). [0052] <Method 2 for manufacturing a
multilayer printed wiring board with enbedded
capacitor circuits> A nmethod for manufacturing a

mul tilayer printed wring rd with capacitor
circuits enbedded in its i nner layer(s) (hereinafter
referred to sinply as “"multilayer printed wiring
board"), which is according to the present invention,
will Pe debersbenl b?h%s$¢@9m¢gﬁwm@uCEnYQ)m&&aﬂuﬂayer(s)
Figures 13 to 16 as aids. The description wll be
6ﬁ1PF@GeéﬁeﬁhénEBrPPBﬁrtéaMﬁFcﬁlFﬁél and eynebphingsthe
t hat dﬁ?i ed in <Process 1 for manufacturing a

FEME; I PTRLBE WiRi RYiBBar drbf\’zﬁ tH- bl herred to as
005 T

FOPEL ) e hH UL e PR BERE. b B

Chst BECASEROL Y PO SIS EIOEETHEIAE] oo

eﬁaergfnskahlﬁgetﬂstBQQ wﬂbbnﬁﬁcg crhoe 1'f QF(Q d@!

of the steps. It speC| les t e met escrl

bREBYEOTEISt LENDY VS £Q§e6P§ioﬁyptH§|d@@@rﬂ@@y$@rof the
process for manufacturing a nultilayer printed wring

heahod ahill baesefoted. i tTHasappld ¢lled tambe FRERSS by
for manufacturing a nultilayer printed wiring board
thatpopoldaaimsthdd. t @lenicdaitd den whdlodw.tHed@hdler (1Styey
£i£§3its 9 {(with via holes) have been formed is shown in
- Pigure 4(f).
t0052]
<Method 2 for manufacturing a multilayer printed wiring
board with embedded capacitor circuits>

A method for manufacturing a multilayer printed
wiring board with capacitor circuits embedded in its
~inner layer(s) (hereinafter referred to simply as
"multilayer printed wiring board"), which is according to
the present invention, will be described by using Figures
9 to 12 and Figures 13 to 16 as aids. The description
will be omitted of the portion to which the same concept
as that described in <Process 1 for manufacturing a
multilayer printed wiring board with embedded capacitor
circuits> is applicable.
{00531

The method for manufacturing a multilayer printed

wiring board of the present invention is characterized in




The core material 2b used in this process is as. shown
in Figure 9(a) (the sane as the one shown in Figure
1(B)). A core material obtained by any production
process can be used as |ong it has base el ectrode
‘circuits buried inits insulating layer 3 and its
surfaces are flat. [0055] However, a core nateri al
obt ai ned by the follow ng productlon process is
phefedibipcdydest sbrpehd FoeWwpdescribedi helensi ng
production efficiency of the core material 2b.
dpeerfieglyy, the @sﬁéOﬁaWéﬂ#abezéeF§ra§@é éBppBe ordpr of
%brCU|t with_carrier_foil 40 that i s obtained by
ShFﬁap?he topPRTC+bt £S ot het ke rreidrdd %%webe# diglow

h
ﬁoggbéﬁg %eﬁggtpgoeggxp %%%r%ggfgggu g?yB§QCSFS ESr
W%t f t
gltggﬁgéfmﬂng bg%l%eﬂ?ﬁ\%ﬁ gkkntggggﬁggg ?Sgg?ﬁé a3de

PRLeLESte, F@ﬁeygrapbilégblgstsf§ﬁ§f3958959 Fé? a

peel abl e type of copper foil carrier toll which

fRafushephiiygt Bemst €p1a08d bRiAtcBCRIADLE LY¥RBAOEhat
copper foil with carrier foil, it is particularly
poetaiabl ehéotasEnibacthifieafbeeodr om heavy netal and
whi ch includes an organic bonding interface |ayer of
{8024¢bl e conpound havi ng substituents, such as

1, 2, 3-benzotriazol e or carboxybenzotrlazole bet ween
{$Bep cAk12kr foil 41 and the circuits (base el ectrodes
4). The copper foil circuit with carrier foil 40 is

obt ai'féd e MAYFRRL Bl dsede|ide tttdde pEOesE dép ey

foil wth
shown 1in Figure 9(a) (the same as the one shown in Figure

1(B)). A core material obtained by any production
process can be used as long as it has base electrode
circults buried in its insulating layer 3 and its
surfaces are flat.

[0055]

However, a core material obtained by the following
production process is preferably used from the viewpoint
of increasing production efficiency of the core material
2b. Specifically, as core material 2b is used copper
‘foil circuit with carrier foil 40 that is obtained by
etching the copper foil on the surface of copper foil
with carrier foil so that it has circuits, which are to
be base electrodes 4. There are two types of copper foil
with carrier foil: peelable type and etchable type, both

of which can be used in the core material. However, it




f

carrier foil 44 is used which is prepared by formng
organi c bonding interface |layer 42 on carrier foil 41
and formng copper foil layer for formng circuits 43
on the organic bonding integface |ayer 42. Then, an
etching resist layer 10 is formed on the surface of
the copper foil layer for formng circuits 43 of the
electrode osited copper foil with carrier foil, as
§r?oéaﬁ”e i il §ul@ Y#Caf. PARd2PHE éyyﬁepff 6PPPREYEPiLoVith
Qr.m.n ci.rcutts. 43, circuit %ern i s exposed and
3o eF

JEV&R 1l y lS%eﬁaByS&HBﬁéF i 8§Po 669aiﬁ fhe

evel

£ 1 th t t

R R e T NS R ?a ?tigiigh
EQ&E&%ﬁlEQHb §9e§§r ﬁmgmgi'ﬂsglgﬂﬁghl§gd% ee. ?rgﬁgﬁ
onding intérface fayer 42 15 USed to make easl er

h@t&@'Sﬁ&ewhﬁﬁhcﬁﬁﬁlﬁaesfghloé&aﬁienbgﬂglﬁQpPSEeL?éLe
circuits. Accordingly, the organic Ing I nterface

hayer 42 shouk81extshpohnbCRSing33ubBel WeeALtE Nesyuch as
carrier 41 and the copper foil CIrCUItS (base
¢l 2cBrbdrsodyiaf0D66dr dheboryPenBberiftols, Obéeke6s the
by using the copper foil circuit with carrier foil 40
aadrpeepfeyl 14l Fhé thepperchbts chbaseitladthodasrier
foil 40 and prepreg 11 are laid on so that the
g%?f%%%9%¥ Enbl coppenlt ovithcearnier wiehl c4f rieroboiined
ﬁhlch copper f0|I CIrCUIt fornmed cones in contact
<?}\ft }%%ijreﬁrlé‘gg -arf SHEP dRRfer sk sampepiedd mg tio
obtain_ a I carrier foil to be

T35t Thgtdh %?e+sé?%%id$h{ﬁ% taPTeRpered by forming

organic bonding interface layer 42 on carrier foil 41 and
forming copper foil layer for forming circuits 43 on the
organic bonding interface layer 42. Then, an etching
resist layer 10 is formed on the surface of the copper
foil layer for forming circuits 43 of the
electrodeposited copper foil with carrier foil, as shown
in Figure 14(a). And the copper foil layer for forming
circuits 43, circuit pattern is exposed and developed,
followed by copper etching to obtain the state shown in
Figure 15(c). Then, the etching resist layer is stripped
to obtain copper foil circuits with carrier foil 40 as
shown in Figure 15(d). The organic bonding interface
layer 42 is used to make it easier to release the carrier
foil 41 from the copper foil circuits. Accordingly, the

organic bonding interface layer 42 should exist at least




is released by peeling. This is schematically
illustrated in Figure 16. The core material 2b in

whi ch copper foil circuits (base electrodes 4) are
buried in the base nateriahE%esin i s obtained by the

processes shown in Figures (a) to 16(c). Since the

copper foil ~circuits do not protrude fromthe

substrate surface, wunlike with popular printed wring
be&resn the eprclprs4laped sbs FpReey folbectugyhtsofibase
sonet hi ng when the board is handl ed, whereby open
ElPELTPIgEf 8Lts can be prevented. And the flat

ﬁgrg??es make it possible to lamnate a dielectric

L892f contai ning dielectric filler directly on the

core erial. [.0057 Jo connect.the base el.ectrode
circul é’s' DS ek l%fgbat%eed HedSote DT GRRReT

?%iﬂsbggcﬂikh&f th?Lfe?r5a¥igg??%?%é%9%§£?#oligyﬁﬁgﬁ

connection formation I s € pop

Fg%geg ?SEP_V@iE&&DtnﬁiEﬁecQ??E?refgﬂ @@ealgﬁé#éﬁreg 11

r
81 Lamnating dielectric layer 5 and

§08dUsiaVven sBtahat ayRe &nBtatefOF | dnd Qbppothesiges
of the core material gives a lamnate in the state

showni t 'wEtlgut€rr O¢ D) £fo Theoh awih el | @pdr df@l BCéit€uit
| ayer and first conductive netal |ayer will be
fetmed beoméat br . cdmtadie wieh mieimtantedc dmyertey
herei n used, the same concept as described above
wpPereres [lppsgaressing to obtain a laminate. And the
carrier foil to be locating on outer side of the laminate
is released by peeling. This is schematically
.illustrated in Figure 16. The core material 2b in which
copper foil circuits (base electrodes 4) are buried in
the base material resin is obtained by the processes
shown in Figures 16(a) to 16{(c). Since the copper foil
circuits do not protrude from the substrate surface,
unlike with popular printed wiring boards, the circuits
are less likely to be caught on something when the board
is handled, whereby open circuit defects can be prevented.
And the flat surfaces make it possible to laminate a
dielectric layer containing dielectric filler directly on
the core material. -
[0057]

To connect the base electrode circuits on both sides

of a base electrode circuits by using a through hole or

via hole, layer to layer connection formation is




To provide a dielectric layer and a first conductive
nmetal |ayer on both sides of the core material, as

al ready descri bed above, a nethod is enployed in which
dielectric-filler-containing/|ayer sheet 30 and netal
foil 6 are used independently, as shown in Figure

5(i), or in which dielectric-filler-containing resin
coated netal foil 23 is used, as shown in Figure
Bertpropdweverhe gepudprdmerbedrbefore| ekchbngathe ngpse
resin coated nmetal foil 23 shown in Figure 5(ii)
8LERETRBPeCATGRAEageous, because it provides a

tgggggr finished dielectric layer. 1In this process,
f r, a dielectric-filler-containing sheet can be

use d Iyg}lllf a thlans Oé]:!_ g eac Ll. ra' Iergll?t.rygea% (SC oar}}cf‘: i]i{lﬁ L'g IeC’eolne@Crtl i%e

filler, as i's"sSe€n T1o0m 1)~

ﬂgsgfci%ﬁ- f 'k,lnégglcﬁaifi nkng, resin SoaLed  pelpl [old
\MI%O resin

I's use se dielectric-frller-contarl ni hg

hAYEFi fBSgtvER aODhNiRat&YEH Eﬁ@tsfg?éa%ﬁéwg'fﬁeﬁiﬁﬁfé
filler, as is seen fromFigure 5(11). [0060] The
g ectrmiec Mainlilfit ANt HikA JeRSiik A3t SRt 31 Jtoi |
i s obtained, as shown in Figure 6(A), by coating the
abndec diese mdvedll digyectwiTt fbd | BFe OB Ed Nidger €SiTd the
sol ution onto the bonding surface of netal foil 6 to a
tpeni fdiel edicknebayso" thetein lusad, dited exdme cednddmy -as
containing resin solution 20 is formed, and the film
fescpyhed abryviaapprlirs t hi ckness of dielectric |ayers
Fnifornl a copper foil product used in a copper clad
QrHate that constitutes a capacitor layer is

pref%%?%%%vide a dielectric layer and a first conductive
metal layer on both sides of the core material, as
already described above, a method is employed in which
‘dielectric-filler-containing layer sheet 30 and metal

foil 6 are used independently, as shown in Figure 5(i),

or in which dielectric-filler-containing resin coated
metal foil 23 is used, as shown in Figure 5(ii). However,
. use of dielectric-filler-containing resin coated metal
foil 23 shown in Figure 5(ii) seems more advantageous,
because it provides a thinner finished dielectric layer.
In this process, however, a dielectric-filler-containing
sheet can be used which has only a layer that contains
dielectric filler, as is seen from Figure 5(i). Likewise,
-a dielectric-filler-containing resin coated metal foil is

used whose dielectric-filler-containing resin layer has




as flat as possible. Accordingly, very-lowprofile
(VLP) copper foil or rolled copper foil is preferably
used. In the draw ngs, black dots indicate dielectric
filler F. Thus, dielectric yer 2 in the sem -cured
state can be forned to arbitrarily thickness on netal
| ayer 6. [0061] Step B, step C, step D and step E
whi ch correspond to those of the process shown in
erddr &s 19veg Fhag sogsainpr agycaEséri badlabovas Aadseen
therefqre, the d?scrlptlon wll be omtted to avoid
Fﬁ@mrgﬁgPFFl a3 [0062] <Method 3 for manufacturing a
gﬁbglhayer printed wiring board with enbedded
apacitor circuits> A nethod for manufacturing a

mul tifayes; ngig@&fﬁc Jg (g th ca am%&{tea metal

circuits e ded \ Hiner? ayer?

@B@ﬂehgagbgﬁlhgﬁerEgdsﬁgwﬁ' '¥1Qﬁre ?Ehsllg%eé?%glng the

printed wring board"), which 1saccording

REBSBNHcEBYeBLHE0R; eMek b r DE- éﬁ@ﬁéfbégnﬁahﬂkﬂ UsL Oy
Figures 7 to 8. The description wll be on1?ted of the

poltitbont onwbi ehet Benasng SQALLPE 65 hbeh1descti beeh i g
<Met hod 1 for manufacturing a nultilayer printed
aberhfieBonhiickinehs esbeddet £hpacof ofielectiri s>FATer -
<Method 2 for manufacturing a nultilayer printed

PR Fagnbodr Hedinhsobwbier a0 chpatdtmedci andi tse film is

: appllcable [0063] The nethod for manufacturing a
Attt ay’t Kgmitde Shigkiessoeid difekart e davers

|ny§nt|on IS charagterlzed
or a copper foli product used in a copper clad

laminate that constitutes a capacitor layer is preferably
as flat as possible. Accordingly, very-low-profile (VLP)
copper foil or rolled copper foil is preferably used. 1In
the drawipgs, black dots indicate dielectric filler F.
Thus, dielectric layer 2 in the semi-cured state can be
formed to arbitrarily thickness on metal layer 6.

[0061]

Step B, step C, step D and step E which correspond
to those of the process shown in Figures 9 to 12 are as
already described above, and therefore, the description
will be omitted to avoid the repetition.

[0062]
{Method 3 for manufacturing a multilayer printed wiring
bocard with embedded capacitor circuits>

A method for manufacturing a multilayer printed

wiring board with capacitor circuits embedded in its




not only in that it includes steps A to E described
below, but in that it includes step F. Accordingly,
the nethod wll be described briefly in terms of
steps Ato E and intensivelygin terns of step F. It
specifies that the nethod escrlbed bel ow j ust

enpl oys the nost typical and popular process for
manufacturing a nultilayer printed wring board, and
tREEST dP¥ ST (®)i dhapphprasbrs F@fsﬁyedpﬁ@cés@pmas

f act mul_til t ed b d t hat
B S a VR B SoRARCHi T BEaBRRFg) « | BbGAR 16 SRERoRg RS to
di el ect d fi
thel B cBhens ek Se80 ki f1 BEChadl s Refinalinby cusing
%gglh%gavoftooa@ Shsiee & mﬁ@%@tﬁge&lg{ 15 SRS @agf[)fdgthe

ﬁbEQthStooﬁhlcﬁ7th9n§aﬁédSoHEeBQtstkg§§ 8skifred in
Insul ating layer. The step 1Is referre as

kieshogondeeti MeniBLatal 8NE" al AL PO LGy ﬁifﬁte&OQﬁélng
The core material 2c used In this process i s shown

bbgudewl(hk) emPedaed tRbLELBLrOBLabNCHsbYaddly<Method 2 for
producti on process can be used, as long as it has
menufacforifgrai mgl batayet ept inded cwi eimd Sodond edi on

the whole surface of both sides of its insulating
papeddgdapaprestosupiaeebtar el | appl{GU6B}. This

?685??8 is different fromthe other processes

The method for manufacturing a multilayer printed
wiring board of the present invention is characterized
not only in that it includes steps A to E described below,
but in that it includes step F. Accordingly, the method
will be described briefly in terms of steps A to E and
intensively in terms of step F. It specifies that the
method described below just employs the most typical and
popular process for manufacturing a multilayer printed
wiring board, and therefore, it is applicable to any
process for manufacturing a multilayer printed wiring
board that contains the technical idea below.

[0064]
{(Step A2)

In this step, a dielectric layer and a first
conductive metal layer are provided on the whole surface
of one side or both sides of a core material having a

metal layer, which is to be base electrode circuits, on




in that it includes, between step C and step D
conventionally used circuit formng step F for

processing base electrode circuits. Step B, step C

step D and step E are as al{fady descri bed above, and
therefore, the description wll be omtted to avoid

the repetition. And the formation of base el ectrode
circuits, which is characteristic to step F, shown in
ErGuéserorobathi FLdpe ofedtFi braAulpbdBY] LapATrt heThe step
surface of the portions fromwhich dielectric |ayers
H&vES SEHEQ|F8ag§ FerBvadontihetiyeraetadr Lages Llapspating
gggging base el ectrode circuits is exposed as shown

I'n Firgure 7(111). To form base el ectrode circuits by
gbeBENg, a dry filmresist is lam nated, then exposure
and devel opnent are perforned to obtain a lamnate in

the -138 cStatfs showm i4k Rl & 8({s pT{k?a(]e%J‘ng_ﬁéeﬂwn

foil for base electrode circuits I's etche

EasFsgubs 13671 PREtd M@l A | vy tg state
shown in Figure 8(V). [00681 <Miltilayer printed
prodagtboar gratéds eahe ddedu8PACht Olongi 48 UL £ SRad metal
multilayer printed wiring board with enbedded
tapatotrmingibazse tslestobdai abcciitougbnddd aboviee whole
descri bed steps. In such anultilayer printed wring
pouFace nof dvetlecsides | afeitexinsslapindclayen dtdmd its

than those of the enbedded capacitors and each of the
surfaces are flat.

[0066]

This process is different from the other processes
in that it inciudes, between step C and step D,
conventionally used circuit forming step F for processing
base electrode circuits. Step B, step C, step D and step
E are as already described above, and therefore, the
description will be omitted to avoid the repetition. And
' the formation of base electrode circuits, which is
characteristic to step F, shown in Figures 7 to 8 will be
described.
100671

On the surface of the portions from which dielectric
layers have been already removed, the surface of metal
for forming base electrode circuits is exposed as shown
in Figure 7(III). To form base electrode circuits by
etching, a dry film resist is laminated, then exposure

- and development are performed to obtain a laminate in the




capacitor circuit portions is held in the insulating
| ayer constituting resin, whereby the problem of
adhesion between the dielectric |ayer and the
insulating layer is not created and the occurrence of
delam nation in the inner |layer(s) is decreased.
Moreover, as long as the manufacturing nethod is
enployed the dielectric |layers are allowed to have
S ERCYThiCk Feg3 TN Bf8VAi- t yThemdthe Hee eabaket brior
rCUI s.are all qwed .t o have h|g regi stration
8§§r§ CORREFe 5y TEH Edev Fatit6heAn 28dpABFt spsist is

nce n_bhe lLessened, [006 In the foll ow ng
%3%§%§|%e%awp ¢&18nd CORpARLEI VB té?aﬁﬁ?é? PWnbén
§QQ%Q Bik§t, the items common to the exanples will
descrlbed 39 - Exanple 1 [0070] (Preparation of
q@bggmaterlal) Based on the popul ar nethod, a double
si ded copper clad |am nate was prepared by | am nati ng

tupmitByek peliaebhodeposst B0acqPREERS the@&e&og%am.tor
sides of a 50 pm thick FR-4 prepreg. The copper

ohrbofbhssi des of the double sided copper clad

| am nate was cl eaned by polishing and acid pickling,
and ok iredl t Theyer primtdd lwihrimesiisda vdsyd e satdeatiican
the copper foil on both sides of the |am nate, and
ehR2 el EArngipani b8 nisesbexbos@dtbnotdle tiee cébboger esi st
and devel oped. Then, etching was perforned with a
dBPPEIPEE chERPSt 0 Forsiabade M8l lddthathr printed wiring

board, no dielectric layer exists in the area other than
those of the embedded capacitors and each of the
capacitor circuit portioms is held in the insulating
- layer constituting resin, whereby the problem of adhesion
between the dielectric layer and the insulating laver is
not created and the occurrence of delamination in the
inner layer(s) is decreased. Moreover, as long as the
manufacturing method is employed, the dielectric layers
are allowed to have excellent thickness uniformity, and
the capacitor circuits are allowed to have high
registration accuracy, whereby the deviation in capacitor
capacitance can be lessened.
[0069]

In the followiﬁg, several examples and comparative
examples will be shown. First, the jitems ¢ommon to the

examples will be described.




circuits having base el ectrode shapes. After the
resist stripping was perforned with an al kaline
solution, the lamnate was rinsed and dried to obtain
a core material. [0071] (Prgparation of dielectric
filler containing resin coated netal foil) First, a
resin solution was prepared. In the preparation of
S\B&% bi.nder resin solution, the raw materials used

&ed garts by wei ght of phenol novol ac type epoxy
rgehy 25 parts by weight of a solvent soluble
a{rormlji c pol yam de resin polyner BP3225-50P
RIIBLGLRN o8VRbLaPLe 832y bl ended varni sh m xed
w th cycl opentanone  as a solvent from Ni ppon Kayaku
Co. | To f i . 0 ! .
havi ngatgﬁ% %ﬁe%%% ﬁ%b%lg{%ggﬁ @E%ﬁ&] s%o(\?;\%&g% gswméﬁj%oﬁ)gp er
agaat 1 0 y i fig" 81 A f
e Pranire fas BYOpREeRYRE 1BARAALLAG 78 ' AL
aceekebabpbs 2EANYc b5 08% SHh KOKLEL GhEM, CAL&e s CORPORAJ TGN
were added to the varnish. [0072] Resin conposition:
phénbkl FRe¥obakptype afheepmpparsici 3Drpaidth byiawi ¢ the
aromati c pol yam de resin polyner 39 parts by wei ght
Aevblaksigpd ofrperenclad ebamin2tpavas bdleawed sy
curi_ng_accel erator 0.1 part by weight [0073] The
Bot 18Rt eg| and omt bhiP Ak g r e¥0@h dbledi ofhems a dry film

resist was laminated on the copper foil on both sides of

the laminate, and the etching pattern was exposed on the
etching resist and developed. Then, etching was
performed with a copper etchant to form base electrode
circuits having base electrode shapes. After the resist
stripping was perfqrmed with an alkaline solution, the
laminate was rinsed and dried to obtain a core material.
[0071]

(Preparation of dielectric filler containing resin coated
metal foil)

First, a resin solution was prepared. In the
pPreparation of the binder resin solution, the raw
materials used were 25 barts by weight of phenol novolac
type epoxy resin, 25 parts by weight of a solvent soluble
aromatic polyamide resin polymer BP3225-50P commercially
available as a blended varnish mixed with cyclopentanone
as a solvent from Nippon Kayaku Co., Ltd. To finish

preparation of a resin mixture having the blending ratios




adjusted to 30% by wei ght by using nethyl ethyl ketone
adding to the resin mxture. And into the resin
solution, bariumtitanate powder, as dielectric
filler having powder characjgristics shown bel ow, was
m xed in the dispersed manner to obtain a
dielectric-filler-containing resin solution having
the followi ng conposition. [0074] Powder
SHP R P& | E8T6RIdRERPBEL MER-PI008r : nPYRAEF type

o araﬁperistics of the.dielectric filler: Average

Bar i §ffén(5FﬂT ffesnapf-a GFEngnéHﬁﬁFéF?veLt
PRELG BoRbiBrhPBR) o damal Y o RAkBkLBuHRIEREs
Corboghinren LbLE! 2690430 'Eﬂerglég:ﬁtiﬁﬁ'. ution: binder

resin solution parts by we bariumtitanate
powder 100 parts by weight [00761 The

filler-containing resin solution thus obtained was
¢oated onto the bonding surface (the surface having

under gone roughening treatnment with fine copper
Besthckempo@ikioih: el ectrodeposited copper foil 6 by

usi ng edge coater, as shown in Figure 4(A), so that a
fil mpitenaell elestidk -thidd erf contai ni ng resin 20 havi ng

a specified thickness was fornmed. After being

ai r- RV fIASP npinutes, the resin fildPvedrisrbheveight
dried for 3 mnutes  in a heating atnosphere at 140C

to f R IR idferesin R e ent 2 coRElS shyt Beight

and a

whose_ t hi.ckness was. 2 m
hovola vpe 3% ﬁ%é%ol resin 22 parts by weight
curing accelerator 0.1 part by weight
[0073]

The solid resin content of the resin solution was
adjusted to 30% by weight by using methyl ethyl ketone
adding to the resin mixture. And into the resin solution,
barium titanate powder, as dielectric filler having
powder characteristics shown below, was mixed in the
dispersed manner to obtain a dielectric-filler-containing
resin solution having the following composition.

[00741
Powder characteristics of dielectric filler:

Powder characteristics of the dielectric filler:

Average particle size (Dga) 0.25 um
Volume cumulative particle size (Dsg) 0.5 um
Coagulation degree (Dso/Dia) 2.0

{0075]




Then, the above described resin solution was further
coated onto dielectric layer 22 and dried to forma 5
pm thick resin-alone |ayer. Thus, dielectric filler
containing resin coated nmetag], foil 23 was obtained.
The el ectrodeposited copper %oil used here was 35 pm
thick and the average roughness of its bondi ng
surface was 2.1 m [00771 (Step A) In this step, a
8’|1€I1§€1tifi1€ Eayéprafantatinisg resndueplveiaetal | ayer

re rOV|ded on both sjdes of a core naterial as ,
sho +hd ??gﬁﬁ%ﬁ@u%ﬁ luton core mat ePPaP, PRRESCBYewelght

t |, d bed d and 4 _
H?efél'e%ﬂ%me AR BPTITEL conduct] Vo0 RePaF o agE veishe

electrlc filler containing resin coated netal
#0|I descri bed above was used. To provide a

di el epfd i £ 1 AVElcofh B fd F5ds GP! ﬂ-vo%l EE{L?% d e ned

on both sides of the <core materia ctric

{rhk! ebaceat ghbb NEhé eﬁbﬂdlﬁgagﬁgfﬂé& a tﬁ@I éu;?@a&@shavmg
| am nated on the core material 2 by bringingt

ﬂndéEQbﬂéCrb@gﬁénﬂﬁgOfréﬂ€m3h§|ﬁﬂtﬁlﬁlgélé$ﬁﬁer partlcles
containing resin coated netal foil 23 into contact

il hof helbaseoddpes i oel@ coppeitfsil fadey aisihe edge
materi al and hot pressing the sane at 180C for 60
aPatets, aasskhomwin nFiHggoe et (B i 39 thatbbt afihlm of

| ami nate  shown in Figure 9(b). [00781 (Step B)
dielectric-fillex-containing resin 20 having a specified
thickness was formed. After being air-dried for 5
minutes, the resin film was further dried for 3 minutes
in a heating atmosphere at 140°C to form dielectric layer
22 in the semi-cured state whose thickness was 20 um.
Then, the above described resin solution was further
coated onto dielectric layer 22 and dried to form a 5 um
thick resin-alone layer. Thus, dielectric filler
containing resin coated metal foil 23 was obtained. The

electrodeposited copper foil used here was 35 um thick

and the average roughness of its bonding surface was 2.1
pm.
[0077]
(Step A)

In this step, a dielectric layer and a first
conductive metal layer wexre provided on both sides of a
core material as shown in Figure 9{(a). As a core

material, the core material described above was used and




In this top-electrode formng step, the first

conductive netal layers 6 shown in Figure 9(b) were
processed into top electrode circuits (including top

el ectrodes of capacitors) ang,the dielectric layers in
the area other than those of the circuit portions were
exposed. To do this, a dry filmresist as an etching
resi st was | aminated on the surface of each first
ASndudiiaiectetisl ragar 289 ¢ §ivstagosgekitayer mgtal laver,
layer,. .the resi st _pattern i.s exposed on the etching
F3§i§96&ﬁ&tra§véﬁéasa,09ﬁ§aaﬁﬁ&€e§§§ﬂy FBRErEnmEFadathil

first..,canductive netal .| ayer 6 was.di ssglved and

S S AR Ry DY d2an EEGhantC BROVLHE 7 ol SloGite laver
I gp h CL.I S re for as.shown

B P Prel) Bohlg By hEEHTT 14558 8 BBPRo54898NEE e

EraPHak Bt ydod AcChE EHLEL2RANR: 1 1 801 6B, ¥A%ni AoPEL oR

electrode 7 of a capacitor, and the top e ectfodes

apdtbhembaae ebett bodess41hREABRAcNohNEhel PBGE ha¥EFial 2

were formed in symmetrical shape and locating across

divebechgingl ajer dbel100¥9¢ 14Pbep2€) oENthbi 8ielectric

di el ectric-layer renoving step, the exposed

fitlect ronthaying rasihecantadombealt henlt hastnod tdetact

circuit portions were renoved to obtain the state

¥hbnthenpbasguebegtiyaje Rehpouhy strfacedpél toergere

| ayers was carried out by de-snear treatnent using a

BahfELel afly havaprepstngetheeanmeor it 190°C T 60

de- sprear solgéion used, was a copmercially avail abl e

prpuces, as own in Figure 10(11), to obtain a laminate
shown in Figure 9(b).

[0078]

(Step B)

In this top-electrode forming step, the first
conductive metal layers 6 shown in Figure 9(b) were
processed into top electrode circuits (including top
electrodes of capacitors) and the dielectric layers in
the area other than those of the circuit portions were
exposed. To do this, a dry film resgist as an etching
‘resist was laminated on the surface of each first
conductive metal layer 6 to give an etching resist layer,
the resist pattern is exposed on the etching resist and
developed, the unnecessary portion of each first
conductive metal layer 6 was dissolved and removed by
using an etchant, and the resist was stripped. The top

electrodes were formed as shown in Figure 11(c). Each of




[00801 (Step D) In this second conductive netal |ayer
| am nating step, the gaps anong the circuits which
had deepened by the renoving of the exposed
dielectric layer were fille in and insul ating | ayer
3b and a second conductive netal |ayer 8 were
provided on the top electrodes 7, as shown in Figure
12(e). The |nsulat|nﬁﬂla¥er 3b and second conductive
g

frBfaltoPafsrChiEPEes oF Aarggéhinchifndr aagireuif ayhape.
% n1th|ckn§reEreg iln the drawings, illustration
ewaﬁaFO BeFPRI 1 €CbRPEEed) O6ndt RRPRBHERT ec?RBER®
t I trod d f oll h
B8 SRePeepagy SRAnPRr Bast BRFtebpaot ckotublh *the
I ' t f .
| é-%*%“ HRZLEDubls! Pobiled PH Elmi8YPlofl SHbhe 204 Mcating

Qgggggsggelgggrggtfgyggygr circuits 9 by etching_the
same while formng via holes. The nethod of etching

thezsecond conductive netal layers 8 while formng

via holes was the sane as that of etching the first
¢endpct) ve netal |ayer; therefore, to avoid

repetition, the description of the nethod will be

o t tled.thik mlildlidcyerc raydedamaving boapd W exposed
enbedded capacitor 1', as shown in Figure 12(f), was
dhebeaunie akayees. in Bdaerrpaueea ¢ oo ] théx aptpd &= 2f sthde

same as Exanple 1 in step A step D
circuit portions were removed to obtain the state shown

in Figure 11(d). Removing of the dielectric layers was
carried out by de-smear treatment using a commercially
available de-smear solution. The de-smear solution used
was a commercially available one.

[0080]

{Step D)

In this second conductive.metal layer laminating
step, the gaps among the circuits which had deepened by
the removing of the exposed dielectric layer were filled
in and insulating layer 3b and a second conductive metal
layer 8 were provided on the top electrodes 7, as shown
in Figure 12(e). The insulating layer 3b and second
conductive metal layer were formed in such a manner as to
lay a 100 pm thick prepreg {(in the drawings, illustration
of skeletal material is omitted) on the top electrodes

and then electrodeposited copper foil on the prepreg and

hot-press them at 180°C for 60 minutes.




and step E but different fromExanple 1 in step B and
step C. Accordingly, the description of step A step D
and step Ewll be omtted to avoid repetition and the
description just on step B_qg?,step Cwll be shown.
[0083] (Step B) In this top-electrode form ng step,
the first conductive netal layers 6 |ocating as outer
| ayers were processed into top el ectrodes 7 of
d4P&ditors and the dielectric layers in the area
3ther than those of the <circuit portions were

%5688’ To do this, a dry film resist as an et chi ng

t th f f ch fi
Conduit | S5 PSS 2&&% TErSite Errning e, 4gie second
ESﬁHﬁEth@geﬁetLEe%525£§tBpééESr roée5§883egt8n06@$r laver
I Ng resi st an evel o e unnecessary portion

eﬁrcﬁéﬁg §'B§teEQH9H§ttH8 gehal wheysrfé %dﬁéoﬂlé{f&‘s.

renmoved by using an etchant, and t I ng
mgl fEtAOd ¥BScBLhON@UIhe® £E688BLA e&a@@t%fﬁ&@apflép&s
circuits even after the top electrodes 7 were forned
aswshbanformifg gui£ Héles washthé sheetHP ﬂh@lﬁtds.f_)dQSChlng
thus fornmed have a circuit shape, which was to be an
the Eirzstrooeducoiva megphcliper; atietdfot®p to avoid
el ectrodes 7 were fornmed to be symmetrical shape and
peretibioncrote deereintien|afeths marhod el bhdee om:.tted.
el ectrodes 4 in the inner |ayer. [0084] (Step O
A el 6 B2¥RX (PELR SR v ¥ kR i PR st api t @@@%@%dcapautor

1', as shown in Figure 12 (f), was thus manufactured.
Example 2
[0082]

Example 2 is the same as Example 1 in step A, step D
and step E but different from Example 1 in step B and
step C. Accordingly., the description of step A, step D
and step E will be omitted to avoid repetition and the
description just on step B and step C will be shown.
[0083]

(Step B}

In this top-electrode forming step, the first
conductive metal layers 6 locating as outer layers were
processed into top electrodes 7 of capacitors and the
dielectric layers in the area other than those of the
circulit portions were exposed. To do this, a dry film
resist as an etching resist was laminated on the surface

of each first conductive metal layer 6 to give an etching




1

dielectric layers in the area other then those of the
circuit portions were renoved while allow ng etching
resists 10 to remain on the surface of the circuits.
The renoving nethod of thp(ﬂ%ejectric | ayers was
carried out by wet blasting treatnent. Specifically,
the unnecessary dielectric |ayer was renoved by
abrasion, in particular, by shooting a slurry-Iike
abeasivéaveui dtha whsthtabahiran abreszpveedfomethewder
14 min nedian dianeter, was dispersed in water (the
e5RB&RET aEFbACtoANADARERYeDed, thet ynpecasghryeportign of
fluid streamon the target surface at water pressure
PCB éerﬁ/PaCPﬁ%aghV% BREE1nd2YPE 90vAR AiofRl W @ 3n¢m

f h t b | {
BEERVRE PEopSing: ?1'1B%Fﬁﬁanl??nemgﬁ%dgaw{ﬁ% HE* k0
f d hj d t bt t
R e e B W
hBec2tens lé@tf&)@%% SpePd JBREAACLYTLRG,L | O
in t e same tanner as nu1t ayer printed

Néhf‘@ poayd widdn Qﬁb%dcc%a@ﬁéégode]s M%: formed have
manuf act ured. Exanple 3 861 (Preparation of core

avteréaly Jhep SR a6k Lwaélgt@fbé hen CEs dBEFtSde UBESE a
in Exanple 3 will be described with reference to the

capanpany) ngndreve ngso dheceoppes T oidrei fetméd Wd foe
carrier 40 used in this enbodi nrent was obtai ned by
shmgtrical shape and position across dielectric layer 5
and the base electrodes 4 in the inner layer.

[0084]

(Step C)

In this dielectric-layer removing step, the exposed
dielectric layvers in the area other then those of the
circuit portions were removed while allowing etching
resists 10 to remain on the surface of the circuits. The
removing method of the dielectric layers was carried out
by wet blasting treatment. Specifically, the unnecessary
dielectric layer was removed by abrasion, in particular,
by shooting a slurry-like abrasive fluid in which alumina
abrasive, fine powder 14 um in median diameter, was
dispersed in water (the concentration of abrasive 14
vol%) as high-velocity fluid stream on the target surface
at water pressure of 0.20 MPa through a slit nozzle 90 mm

long and 2 mm wide. After finishing the wet blasting

treatment, etching resist stripping, rinsing and drying




el ectrodeposited copper foil with carrier foil 44,
whi ch was nade by using el ectrodeposited copper foi
-having a nom nal thickness of 18 pmas carrier foi
41, formng organic bonding interface |ayer 42 on the
shiny side of the carrier f0|I 41 by using
car boxybenzotriazole, and form ng copper foil |ayer
for formng circuit 43 having a thickness of 5 pmon
Wﬁéeopgaﬁpémgdnépnghﬁﬁt@rﬂ&@etbaybtaiHZa Oanihateoppekrhe
foil er for formng circuit 43, fine copper
E&PFPCPégwﬁllﬁrglﬁHFeoﬁ(ﬁfs surface. And

ﬁ@% ?rooflng with zinc on both sides of the

¢Pa8P odeposited copper foil with carrier foil 44 is -

T PR Oy G BRI S Pt . o
Ry st oLt 1ot

fﬁﬂltmagf n%;fiﬁl?éégwiﬁh&tbb ¥&rw}gh EnbSHYE Qpacmr

Fi gure For formng the etching resist [ayer
i@,wasdﬁanﬁfbatuf§§lst (Ni chigo ALPHO nmanufactured by
the N ppon Synthetic Chem cal Industry Co., Ltd.) was
used. And as shown in Figure 10(b), a desired circuit
pattern was exposed to the etching resist |ayer 10
Brampeseboped. At the tine, etching resist layer 10
have been fornmed on the whole surface of the carrier
fO0PB641, by using the sanme dry filmresist as shown
in Figures 14(a) and 14(b),. ;00881 After that, the
&%5%%?%&@ | %%e?mf%rm%?mwg

The manufacturlng of the core material used in
Example 3 will be described with reference to the
accompanying drawings. The copper foil circuit with
carrier 40 used in this embodiment was obtained by using
electrodeposited copper foil with carrier foil 44, which
was made by using electrodeposited copper foil having a
‘nominal thickness of 18 pum as carrier foil 41, forming
organic bonding interface laver 42 on the shiny side of
the carrier foil 41 by using carboxybenzotriazole, and
forming copper foil laver for forming circuit 43 having a
thickness of 5 uym on the organic bonding interface layer
42. On the copper foil layer for forming circuit 43,
fine copper particles 21 are put on its surface. And
‘rust-proofing with zinc on both sides of the

electrodeposited copper foll with carrier foil 44 is




circuit 43 was etched with a cupric chloride etchant
to formbase electrodes 4 as shown in Figure 15(c).
After formng base electrodes 4, the dry filmresist
was swelled and stripped tg.obtain a copper foi
circuit with carrier 40 of'%he present invention as
shown in Figure S(d). [00891 This copper foi

circuit with carrier 40 and the prepreg 3, which was
reebAsPptuentn ofhe Rceamtaniaye dratigrdsal theer e

subj ected to hot ﬁre33|n As shown in Figure 16(a),
21LREEF2bioRoBpeENPOFESEr PERPELRW t hav@aF rigromigged 40

ﬁﬁﬁ 2$ranged on each side of prepreg 3 in such a
A that put the each copper foil circuit with

S et LA LIS S LRGSR 009G SLSS A0S
1 LIS 0 U L 1EF L B, o <
Ebfhs@t891ﬂ§erQQ159ff§§éP910tVE%C S’ %Oﬁigufé 10(a).

| ocati ng as an out er ayer WwWas re ease pee |ng
£6f ef 5Bk £ & At h& be 88h S We d s 1 TR & 1H¢ C)a

obt ai ned. [00911 (Preparation of dlelectrlc f|IIer

el at N{MDcH 850 NAGPRO £ thamef £d t ded )by ehe Nippon
dielectric-filler-containing resin solution used here
Swsthdtei s afeerabcd hel mies usedCo n, Bxabhpl evds wswll t hasd as
shown in Figure 10(b), a desired circuit pattern was
exposed to the etching resist layver 10 and developed. At
the time, etching resist layer 10 have been formed on the
whole surface of the carrier foil 41, by using the same
dry film resist as shown in Figurés 14 (a) and 14 (b).
[o088])

After that, the copper foil layer for forming
circuit 43 was etched with a cupric chloride etchant to
form base electrodes 4 as shown in Figure 15(c). After
forming base electrodes 4, the dry film resist was
swelled and stripped to obtain a copper foil circuit with
carrier 40 of the present invention as shown in Figure
5(d) .

[0089]

This copper foll circult with carrier 40 and the

prepreg 3, which was a constituent of the resin base

material, were subjected to hot pressing. As shown in

Figure 16{a), a sheet of copper foil circuit with carrier




its description will be omtted to avoid the
repetition. As shown in Figure 6(A), the
filler-containing resin solution was coated on the
bondi ng surface of el ectrodgposited copper foil 6
(the surface having undergone roughening treatnent
with fine copper particles 21) by using an edge
coater, so that filmof dielectric- filler-containing
A8sWas28rhanurg anspachf sédet AF cknessegwdsifioswel.a The
formed filmwas subjected to air-drying for 5 mnutes
BRAE"PReRPRE BEYI RSt PRERNEAPPEA thgaﬁﬁe‘llbt%@iéh@@%rler
?h 40C for. 3 mnutes to formdielectric _layer 22 in
e

e 8EMPIchPrBASUF AR ESTNBEBE EhPRRAeBLSFET 28PNt Rave
A05E4aV R HREN PP 048 Bihkrda et e iy s |

Ik d hat d in.
Lhban9R ol utRc 080 eSO Foeh Lo i fimgg o

Bhbph egn We§ k19 PPgrdy Wi t h enbedded capacitor circuits
1' was manuf act ured Ey using the core material and

doebertric-filler-containing resin coated copper foi
descri bed above by the sane process as that of
Exanplfice: findigtimalthAppldc aliddding [ G383]cakha arettad
of the present invention for manufacturing a

41| 1od¢ayeng prs needowier Nhab@arwh s tdl eased@ribedoesl ing .
capacitor circuits can provide a printed wiring board
Foreumatre el dilel et shewn ajerBimire Hes embeddedthus

obtained.

[0091]

(Preparation of dielectric filler containing resin coated
metal fpil)

The dielectric-filler-containing resin soclution used
here was the same as the one used in Example 1, and thus,
its description will be omitted to avoid the repetition.
As shown in Figure 6(A), the filler-containing resin
solution was coated on the bondiﬁg surface of
electrodeposited copper foil 6 (the surface having
undergone roughening treatment with fine copper particles
21) by using an edge coater, so that film of dielectric-
filler-containing resgin 20 having a specified thickness
was formed. The formed film was subjected to air-dryving
for 5 minutes and then to drying treatment in a heating
- atmosphere at 140°C for 3 minutes to form dielectric

layer 22 in the semi-cured state whose thickness is 20 um,




capacitor circuits have excellent thickness
uniformty, even if their thickness is decreased, and
the capacitors have satisfactory capacitance.

Besi des, since no dielectrig |layer exists on the
sites of the surface where o dielectric layer is
needed after enbedded capacitor <circuits have been

al ready formed, dielectric loss in signal circuits is
YRAFR WaFi H@etihéSt Phelsrgnarstattert ransainied pedlin
other circuit devices such as an inductor can also be
GGrFed. m¢had, fettcapt - de@?%r?li%cqm%%li@ GaRPahdoil
desi.g ngariatio i ncreased. The -

EReTRey8 Bk Aleh whe AYPBoss dCi En Shiedaetkaple 1,
Wﬁgaﬁltor |rcuk% Ehlch IS obtained by the

GFaletr ? g”ﬂe b8 of the present invention is of
Y6hY¥2 i gh quality, and besides, it can be efficiently
ranufactured with the above described manuf act uri ng

met hogd ANk § 52 RAS Yoot hide] WMEH: A HJA&MM{ eﬂﬂeaaeﬁl
CLAIMS 1. A nethod for manufacturing a nultilayer

papat o ¢ingubeard' Wdd mdnerdeadesd Capagi iy the core
circuit, which is characterized by conprising the

mmténﬁahgasde@SePéctru&Eflrﬁéﬁ%dﬁntéunlng resin coated
first-conductive-netal -layer lamnating step where a
epectFotl | dgerr Hreld aafovetbe ontkicsane pedadss @y erhat
are provided on the surface having a base el ectrode

of IxaR¥erhterial with base el ectrode(s) on one side
or both sides of its insulating |ayer; step B: an
top-el ectrode fornmng step where the first

Industrial Applicability
[0093]

The method of the present invention for
manufacturing a multilayer printed wiring board with an
embedded capacitor circuits can provide a printed wiring
board in which the dielectric layers of the embedded
capacitor circuits have excellent thickness uniformity,
even 1f their thickness is decreased, and the capacitors
have satisfactory capacitance. Besides, since no
dielectric laver exists on the sites of the surface where
no dielectric layer is needed after embedded capacitor
circuits have been already formed, dielectric loss in
signal circuits is small during the time signals are
transmitted and other circuit devices such as an inductor
can also be buried. Thus, circuit design is made easier

and the design variation is far increased. The




conductive netal layer(s) locating as an outer

| ayer(s) is(are) processed into top el ectrodes and
the dielectric layer(s) in the area other than those
of the circuit portions LS@&{Q) exposed; step C a

di el ectric-layer renoving step where the exposed
dielectric layer, which is in the area other than
those of circuit portions, is renoved; step D. a
mudshdavendocintedneining adpdandi wytht epbofide@ capreitor
gaps anong the top electrodes are filled in and an
Fhasaratenyhrghet sanbitalBedond EBAdNRRR{RCHeY B9 | BgEhod of
ahe BFOVIded on the to§1electrodes and step E an
biEeP*PEGBF CRVERFLOR ot i A CEEH %%Peq‘t‘%lt%ec%‘%

R NSNS T
QHE%! @XSErEEEHF @Qn%‘&é%@ﬂu%’%ﬁgt% h,gp egbedded,

capaci tor circui aracterized by

&QﬂP{réz?' 8¢ the higkkowi ng steps A2 to F: step A2: a
first-conductive-netal -layer lam nating step where a

dielectric layer and a first conductive netal |ayer

are provided on the netal |ayer side(s) of a core

mat erial having a netal layer, which is to be base

el ectrodes, on the whole surface of one side or both

sides of its insulating |layer; step B: an

top-el ectrode form ng step where the first conductive
metal layer(s) locating as an outer layer(s) is(are)
processed into top electrodes and the dielectric

| ayer(s) in the area other than those of circuit
portions




is(are) exposed; step C. a dielectric-layer renoving
step where the exposed dielectric |ayer, which is in
the area other than those of circuit portions, is
renoved; step F. a step of fg mng a specified base

el ectrode circuit pattern on the |ami nate where the
dielectric |ayer has been renoved and the netal |ayer
for base electrodes are exposed; step D a

second- conducti ve-netal | &HHEEFng step where the
gaps anong the top electrodes are filled in and an
insulating | ayer and a second conductive netal |ayer

3 rOV|de€ gn the top electrodes; and - 53 step E
n outePeFay ‘&’Fr‘E‘%ﬁ‘ff %?%h@gs%efbuwae&f%@r%%%d

C|rcu%ts°a§ taI %h%ﬂ.?gg agﬁégggfhg%gﬁgﬁéﬁ%Fti?%§%? is
EHEQE%Qer%EEBngKbQQ%grf%iﬁﬂ?ghgaggg98913§p€g%£8rA1 to E:

circuit accordi erern

gREEr hal. Qafhggtbééﬁdu§£§9%rﬂgEaf'5895531 1€%§%ﬁ%d§tep

or both sides of its insulating |ayer use

wheyve stapefbctsid Pay&Eesnavhr Engsboasdalavivg Rbral
bunpy surface(s) where base el ectrodes protrude from

lagesuatacpranildédicotli eh€cCititCacbtaygving Provides &trode
. the surface by lamnating a dielectric |ayer

ebHnzt covei ngtanizl ialth hadseoatestsodé (8) orsome as bie or
| ayer on a dielectric-filler-containing |ayer. 4. The
Pethodifer abnitacingulatineulavényer printed wiring

board wi th an enbedded_ capacitor circuit according
step B: an top-electrode forming step where the first

conductive metal layer(s) locating as an outer layer(s)
is(are) processed into top electrodes and the dielectric
layer{s} in the area other than those of the circuit
portions is(are) exposed:

step C: a dielectric-layer removing step where the
exposed dielectric layver, which is in the area other than
those of circuit portions, is removed:

step D: a second-conductive-metal laminating step where
the gaps among the top electrodes are filled in and an
insulating layer and a second conductive metal layer are
provided on the top electrodes; and

gtep E: an outer layer circuit forming step where the
second conductive metal layver ig processed into outer

layer circuits.




to claiml1, wherein as the core material having base
el ectrode circuits on one side or both sides of its
insulating |ayer used in the above step Al is a
printed wring board havin flat surface(s) where
base electrodes are buriedin its insulating |ayer
and the dielectric layer is provided on the

surface(s% bg | am nating a

di-el eRt PPELPR| FoF %ﬁﬁﬂ%ﬁ?ﬁ?@ﬂmﬁy%rmuE¢lh&ﬁ?ﬁnﬁ#ﬂﬂﬁ@@n
manyf act uri ng mul tilayer printed wring board with

YA TdRbe &éadcabae|?6re@¥?éaﬁﬁ 5@86F6Fﬂ§ 0%50%+5|nwalch is

h d
iPaf Bk TR RO By T ufBO i hirk  Bhe' BalhSuino srepsedt be P

H%SB gg4fsn9y§ﬁ£DSOSéggggged¢§L§£t;'C 'a¥ £§At1?g $hep

e area o ant CII‘CU

QHEEEOQSdEQEenglct9Q¥§£e§£509e§1r§t J@&d@@%oardﬁgfa%

manufacturing a nul ayer printed wring

a8y eﬁbseeegrsap@@at@ﬁ EhéCHéEaﬁcfQ§angldé@sF|@fn&1¢ore
which is characterized in that wherein in

flhebethli Rataygra reeeyNl NUagéep, wABEhas ced Eé ae4 S8 nt

is wused to renove the exposed dielectric |ayer(s),
ghechrades, | ont tiee avieal ot erfabancf hose oid€iscubdth
portions for the top electrodes. 7. The nethod for
phfAesaefuitpglrsvidtidaybaverinted wiring board with
an enbedded capacitor circuit according to claim2,
FRPRNBF s2B hEPRICE BR G %S nf@HALNg S §ere where the first
dielectric-1layer renDV|ng step,.  chemcal treatnent is
%%%ﬁu?BlY%n‘B‘?/ lcrﬂeaié%ébb%edl%‘?%'ine‘&q 3% IayBtEey  lawrets)

fanf?lp élhgcéas(segd (.)it.'rwn:er tgc?gne ngc’lgo és Calugguélge pé)l iggfc’rlc

layer(s) in the area other than those of circuit portions
is (are} exposed;

step C: a dielectric-layer removing step where the
exposed dielectric layer, which is in the area other than
those of circuit portions, 1is removed;

step F: a step of forming a specified base electrode
circuit pattern on the laminate where the dielectric
layer has been removed and the metal layer for base
electrodes are exposed;

. step D: a second-conductive-metal laminating step where
the gaps among the top electrodes are filled in and an
Iinsulating layer and a second conductive metal layer are

provided on the top electrodes; and




top electrodes. 8. The nmethod for manufacturing a
multilayer printed wring board with an enbedded
capacitor circuit according to claim2, which is
characterized in that in the,dielectric |ayer
renovi ng step, nmechanical treatnment is wused to renove
the exposed dielectric layer(s), which are in the
area other than those of circuit portions for the top
E&Bt FodaR. ovten haver| ajerupki RoEHing r s hep boaere the
obtained b met hod for manpufacturing_a, nultilayer
| ﬁPFHPQdC(ﬂP?{Fﬁbl"%o‘a‘?HE‘W 1aY8h efbeHOEESEahatttrouter
Elrcwt accogdl ng to claim1. - 55 10. A nultilayer
p?VﬁFealw F+nY  board obtained by the nethod for

o]
ganu apaf(ﬁi{ trA nq_}@gc@.{fln or\é\{lmrlltr}.g.ayeqia né:e%

an e Circul

%1rlﬁgnybéfbawfﬁhpiﬁnéﬁge&%éﬁngag 5$§5f“% 5ﬁ¥kkﬁhcord1ng

using- a nultiTayer prinied wiring board according

gbabMu9mas, BnéEREEn "B erhdl caPd £RAFLEYI D mlﬁ&%éééps
accordi ng to claim2 to nulti ply the dielectric

ényetrode. cirdud ¢ |y esndré e domni Bty Hadssl,oObi @ ned
by using a multilayer printed wiring board accordi ng
tosglatimd Olawsr arat el nmatles | atboands o ryi nigs autptireced
steps according to claim2 to.multiply the dielectric
Viyerg Hoard\ hanind arerbprintsdrfies () bdwxs wbiai ned
by stacking plural rmultilayer printed wiring boards
%i%%pfﬁéﬁftquﬁquﬁgﬁrom the surface and the dielectric

layer is provided on the surface by laminating a
dielectric layer constituting material that consists of a
resin-alone layer on a dielectric-filler-containing laver.
4., The method for manufacturing a multilaver printed
wiring board with an embedded capacitor circuit according
to claim 1, wherein as the core material having base
electrode circuits on one side or both sides of its
insulating layer used in the above step Al is a printed
wiring board having a flat surface(s) where base
electrodes are buried in its insulating layer and the
dielectric layer is provided on the surface(s) by
laminating a dielectric-filler-containing layer.

5. The method for manufacturing a multilayer printed
wiring board with an embedded capacitor circuit according
to claim 1, which is characterized in that in the
dielectric-layer removing step, chemical treatment is

used to remove the exposed dielectric layer(s), which are




14. A nmultilayer printed wiring board, obtained by
stacking plural multilayer printed wring boards
according to claim10. _

- 54 -

in the area other than those of circuit portions for the
top electrodes.

6. The method for manufacturing a multilayer printed
wiring board with an embedded capacitor circuit according
to claim 1, which is characterized in that wherein in the
dielectric layer removing step, mechanical treatment is
used to remove the exposed dielectric layer(s), which are
in the area other than those of circuit portions for the
top electrodes.

7. The method for manufacturing a multilayer printed
wiring board with an embedded capacitor circuit according
to claim 2, which is characterized in that in the
dielectric-layer removing step, chemical treatment is
used to remove the exposed dielectric layer(s), which are
in the area other than those of circuit portions for the
top electrodes.

8. The method for manufacturing a multilayer printed
wiring board with an embedded capacitor circuit according
to claim 2, which is characterized in that in the
dielectric layer removing step, mechanical treatment is
used to remove the exposed dielectric laver (s), which are
in the area other than those of circuit portions for the
top electrodes.

9. A multilayer printed wiring board obtained by the
method for manufacturing a multilayer printed wiring
board with an embedded capacitor circuit according to

claim 1.




10. A multilayer printed wiring board obtained by the
method for manufacturing a multilayer printed wiring
board with an embedded capacitor circuit according to
claim 2.

11. A multilayer printed wiring board obtained by using
a multilayer printed wiring board according to claim 9 as
a core material and carryving out the steps according to
claim 2 to multiply the dielectric layer.

12. A multilayer printed wiring board, obtained by using
a multilayer printed wiring board according to claim 10
as a core material and carryving out the steps according
to claim 2 to.multiply the dielectric laver.

13. A multilayer printed wiring board, obtained by
stacking plural multilayer printed wiring boards
according to claim 9.

14. A multilayer printed wiring board, obtained by
stacking plural multilayer printed wiring boards

- according to claim 10.




