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_NULTILAYER PRINTED W RI NG BOARD BACKGROUND OF THE | NVENTI.ON

The presenttinvention relates to a nultilayer printed wiring board,
par t.i.cul agl ys one. used for sem con- ductor chi p package, and a process
for producing such a 5 wiring board. Mul til ayer printed
W ring board usually conprises an +nkutating substrate, a power

| ayer, a ground | ayer, circuit conductors fornmed on the surface
thereof, inner layer circuits, via holes or through- 10 hol es for making
el ectrical conMULTIDAYBR PRENFEPcWIRING BOARDh t he respective |ayers, and

sol der resists for insulating the surface circuits.
Various nethods are avail abl e for t he manu- facture of nultilayer
printed wiring boards such as nmentioned above. For exanple, a nethod

S I
i ptf’hyg' éﬁﬁﬁ{:ﬁéggfgﬂ? @P&S?ﬁgﬁméﬁr ayer and & ground | ayer
2h¥é pRebant’ ihlention relates to a multilayer
printed wiring board, particularly one used for semicon-
ductor chip package, and a proceSs for producing such a
5 wiring board.
Multilayer printed wiring board usually
comprises an insulating substrate, a power layer, a
ground layer, circuit conductors formed on the surface
thereof, inner layer circuits, via holes or through-

10 holes for making electrical connection of the circuits
in the respective layers, and solder resists for
insulating the surface circuits.

Various methods are available for the manu-
facture of multilayer printed ﬁiring boards such as

15 mentioned above. For example, a method is popularly
kﬁown which comprises forming the inner circuits and
inferlayer;circuit boards including a power layer and a
ground layéf by etching away unnecessary parts of the
copper foil of a copper-clad laminate, placing thereon a

20 prepreg and a copper foil in layers, integrally laminat-
ing them by heating under pressure, forming openings at
the parts where electrical connection is to be made,
metallizing the inner walls of said openings by
electroless plating or other means, etching away the

25 unnecessary parts of the copper foil on the surface,
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copper foil of a copper-clad |am nate, placing thereon a 20 prepreg and

a copper foil in layers, integrally I|am nat- ing them by heating
_under pressure, formng openings at the parts where el ectrical

connection is to be made, - nmetallizing the inner walls of said :

openi ngs by e;ectroless pl ati ng or~other neans, etching away the 25

unnecessary parts of the copper_foil on,the surface .

- 2- t hen EBﬁFiﬁBaﬁl§SlgeﬁoﬁgngFe?ﬁéFeBﬁeﬁﬁﬁnd?Qpngryﬁgg the . ne.

I n anot her connnngy practiced nmethod, the i nner layer circuits of the

respectlée Layﬁ?@ are formed 5 separately and positioned by using guide

pins, and after I nt.eg ' L.o0 .t fs h: , er layer

circuits and sol der resiéﬁ éﬁét§§¥h§§&hgﬁly g%aEQLEEQ m%@%%?diﬁgh g

sem conduct or ¢hip..p €Sy : PaR@sS ts ggggi Ferm
(Lai d- Open) [Jgghgf i%g@g Eé?cgéFf5ég7Sﬂ§ig??g%gglgéfgg Iess%?ﬁrp caﬁﬁeu

ext ended it PP e o e o e o o S S mecage.
integral lamination, the through-holes, outer layer
circuits and solder resist are formed.
Regarding semiconductor chip packages,
Japanese Patent Application Kokai (Laid-Open) [JP-A-]

10 No. 59-158579 discloses a leadless chip carrier in which .
the terminals cohnected to semiconductor chips are
extended out from the inside to a part on the outside of
the package.

Japanese Patent Application Kokoku (Publica-

15 tion) [JP-B-]No. 58-11100 discloses a pin grid array‘
having a plurality of terminal pins for connection to
the through-holes in other package-carrying wiring
boards, and a process for producing such an array. This
patent also presents a ball grid array in which solder

20 balls are fused to the lands instead of pins in the pin
ggidmgrféy'to make -.electrical connection by soldering.

- ’ JP-B-58-26828 discloses a tape automatic
carrier constituted by first forming the terminal strips
and then insulating them with a tape-like insulating

25 film.

In most of these semiconductor chip packages

(hereinafter referred to as "chip carriers"), a ceramic

material has been used for insulators and electrical
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Japanese Patent Application Kokoku (Publica- 15 tion) [JP-B-]No.

58-11100 discloses a pin grid array having a plurality of term nal
pins for connection to t he through-hol es in other package-carrying
W ring boards, and a process for producing such an array. This

patent also presents a ball grid array in which sol der 2 balls are

0
fused to the lands instead of pins in the pi,n rid array to make
el ectrical conﬁ@@ﬂeé:%lﬂ}‘ ofi fhssg chip carriers to 5%—”"‘3"35{‘%8’2% ‘frﬁ&:l oses
a tape automati . carrier constituted . by first., form t he term nal
strips aﬁ'%%gﬁ]‘lsngh sa?)leﬁél ai % ﬁ”ﬁyet &;?é‘#ﬁqge | r%afﬂ’i‘ﬁg 25
film insula 1%1% MRterilall e el QUM UL s dhPdA0es
(hereinafter réefterre as "chip carriers'), a ceram¢c¢ mat eri al has

been used for pRekedtiny M @ehblddntRictor chips and electrical con-
- 3- connéction of "these chip carriers to sem conductor chip

termnals bas heetiohde fiomiithe keRdirthmedt0dTter the dditildcidutdgmt eri al
has been used as seal ant for - protecting the sem conductor chips and
el ectrical conchips have been mounted on said chip carriers.

Recently, in view of economical disadvantages
of ceramic chip carriers due to.the increased number of
steps for calcination, there have been developed chip

10 carrier producing methods incorporating the ordinary
multilayer wiring board manufacturing techniques using
an organic insulating material. For instance, a method
for producing pin grid array packages is disclosed in
JP-B-3-25023. |

15 Necessity has become acute recently for
increased density of wiring and size reduction of wiring
boards to meet the request for.smaller size and func-
tional multiplication of electronic devices. Smaller
tyickness is also required of the insulators used for

20 iétéflé?er inSulétion;between the inner layer circuits.

~ The cohventionai pfepfééé using woven or non-woven glass
fabrics are capable of answering to such request for
size reduction, and it is.therefore attempted to apply
an insulating resin or to use a film of insulating

25 resin. |

However, when an insulator not containing a
reinforcement such as woven or non-woven glass fabrics_

is used for interlayer insulation, the produced laminate
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5 nections fromthe environnent after the sem conductor chi ps have

been nounted on said. chip carriers. Recently, in view of
econoni cal di sadvant ages of ceramc chip carriers due to the
i ncreased nunber of steps for calcination, there have been devel oped

chip 10 carrier producing nethods inCOrﬂorating the ordinary

mul tilayer wiring board manufacturing techni ques using an organic

i nsul ating nat g’iel .esFJfori%gt‘iﬁ?c]é’, to rﬁé’tflpwéqﬁf %stol’ﬁfrl% SRIRPTANMR i d
array packages s di.sclosed.in JP- B- 3- 3. D s . .
Necessity has l?&s:c‘)'r?é'd%cas & AfaY Hgtery °2f59:ﬁ’cer @é@&’&é}%ﬁ%ﬁ‘&aﬁqq ng
and si ze reducwdyéfg.vwring boards to neet the request for smaller
size and func- tional multiplication of electronic devices. Smaller

thickness is also requiraghief gHigduEndrAtUid' S d¥ur Fhrti YRRy e
. R !

insul ation between the inner layer circuits. e conventiona

prepregs usi NgwHAERhY thFoughNblEPSre formdd it Gthedmfu & of
answering to such request for size reduction, and it is therefore
attenpted to apdning boarsh ormsidien imehy atia) wlds dise formdednind thsul ating
25 resin. However, when an insulator not containing a

rei nforcenent dayerss comtaindmgao weisrf grtcesertalials as wovers arsed f or

i nterlayer insulation, the produced | am nate
non-woven glass fabrics.

SUMMARY OF THE INVENTION

10 The present invention has for its object to
provide a multilayer printed wiring board which is proof
against exfoliation of laminations due to heat history
of the board and has high reliability of insulation and
electrical connecfion by through-holes, and a process

15 for producing such a mﬁltilayer printed wiring board.

The present inventioﬂ provides a multilayer

printed wiring board comprising a plurality of inter-
laminar insulating layers, a plurality of insulating
sub§trate$ containing a reinforcement, circuits formed

20 onfﬁhé“surfacés_of_said'iﬁ%ulating substrates, and via
holes for.making electricéi connection between at least
two layers of circuits, wherein said via holes run
through the two layers of insulating substrates and the
interlaminar insulating layer disposed therebetween,

25 said interlaminar insulating layers being the layers not
containing a reinforcement, and further characterized in

that the B-stage resin flow of said insulatihg layers is
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-4- becones nore likely to suffer exfoliation or generation of
voi ds due to heat history of the adjoining insulating | ayers.

Thi s phenonenon tends to occur particularly 5 when the through-hol es
are formed in the multilayer ' mﬁring-board or when many via holes are
formed in the | ayers containing no~ r&i nf or cenent such as woven or

oo precont | ndeREr EhSh, 4% pack ﬁs%“”“?e %f%e'r@é%{%t%eﬁ%m 9Lans
inted wiri f.ql |

P et ons. dosPRRETEABC BoiReP b baid inddIiaiiha i et tdhe ayer

of insul at ' on gﬁa that of! ‘i’:‘ﬁU a&@glﬁp@c%@gt&&t@rgﬁ%&% er’ qg

process pro ucli ng suc | ayer printe
The present IﬂﬁgﬂtFanQéQVtﬁaﬁ gorgl til ayer printed wiring board
conprising a plurality .of inter- | am nar insulating | ayers, a

plurality ®f insulating The presentr dntentddhnaialisty provdidefsolaC pdess
circuits forned _
for producing a multilayer printed wiring board, which
comprises integrally laminating, by heating under pres-
sure, B-staged interlaminar insulating layers and
insulating circuit boards having circuits formed on the

10 reinforcement;containing insulating substrates, and
forming via holes for electrical connection between two
or more layers of circuits, wherein said via holes run
through two layers of insulating'substrates and the
interlaminar insulating layer disposed therebetween,

15 said interlaminar insulating layers being the insulating
layers not containing a reinforcenent, and further
characterized in that the B-stage resin flow of said
insulating layers is less than 1%, and that the
difference between the glass transition point of said

20 interlaminar insulating layer and that of the insulating

substrate adjacent thereto is not greater than 60°C.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagrammatic sectional view for
illustrating the structural features of the present
25 invention.
FIGS. 2A to 2C are diagrammatic sectional

views for illustrating an example of use of the present



H

20 on the surfaces of said insulating substrates, and via hol es for

maki ng el ectrical connection between at | east two |ayers of circuits,
wherein said via holes run through the two | ayers of insulating
substrates and the interlam nar insulating |ayer disposed

t her ebet ween, 25 said interlam nar iﬁsdiating.layers bei ng the | ayers
not containing, a reinforcenent, and further characterized in

fhat tEe BiStdﬂEZ%%h M flow of said insulating |ayers is
ess than 1% and that t di &f : . it
o e e g cpseu gt adlgtingy. spef 1

point of said interlamnar in t he

| nsulating subgidal 98 REE0 o NBEELL1 LS of theMBReBbRf! ShykiafoR?l oMMl C
e for

e present I nventton al so provi d a process

producing a multilayer ppi@éedaxd 4hd94B08FE. d¥RGeAmmatic S€6BLLAGS
integrally |am nating, by heating under pres- sure, B-staged

interlam mar iypedhdt £68 L BV@s6rabing the pA6ULsBEi 6§ thecpresbagrds having
circuits forned on the 10 rei nf or cenent - cont ai ni ng i nsul ati ng

substrates, anthventioform ng via holes for electrical connection between
o FIGS..SA to 5C are diagrammatic sectional
views showing another mode of éractice of the present
invention.

io FIGS. 6A to 6G are diagrammatic fragmentary
sectional views for illuétrating the structure of the
present invention.

FIG. 7 is a diagrammatic sectional view for
illustrating the process in an embodiment of the present

15 invention.

FIGS. 8A to 8E are diagrammatic sectional
views for illustrating the reséective steps in the
process according to an embodiment of the present
ipvention.

20 %} M ?f 'FIGS..SAHtg;Sgiare diagrammatic sectional
IQiews for illustrating fhe respective steps in the
process according to another embodiment of the present
invention.

FIG. 10 is a diagrammatic sectional view

25 showing still another embodiment of the present
invention.

FIGS._llA to 11D are diagrammatic sectional

views for illustrating the prior art problems.
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or nore layers of circuits, wherein said via holes run t hrough two

| ayers of insulating substrates and the i nterlam nar insulating | ayer
di spesed t herebetween, 15 said interlam nar insulating | ayers being the
i nsul ati ng | ayers not containing a reinforcenent, and further
characterized in that the B-stage resin Tl dw of said I nsul ati ng

| ayers is less than 1% h t he di ff.erence etmeen th ass
transition point of saigqgﬁ% QEthgﬂ%%ﬁlﬂﬁ' 4{53 Iéng' t hat of

GoLerr]C o viewgeR AR, R, PO Sees ¢

i s a di agr aMBbicectAihigORd thePYrie¥ent invedddisi.rating the structural

features of the present 25 i Nventi on. FIGS. 2A to 2C are
di agranmmatic sectional FIGs.vii®ss tfor13d lars m@g&mﬁ@@é&ane of
the present I nventi on.

FIG 3 is 8 di sdessmforc iddestratiing enother amm of pbeiudtivmcti ce of
t he present invention.
process according to the present invention.
FIGS. 14A to 14D are diagrammatic sectional
views for illustrating still another example of

production process according to the present invention.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS
The multilayer printed wiring board according

té the present invention comprises a plurality of inter-
laminar insulating layers, a plurality of insulating
substrates containing a reinforcing material and

15 laminated alternately, circuits formed on the surfaces
of said insulating substrates,land via holes for making
electrical connection between two or more layers of
circuits, wherein said via holes run through two layers
ofﬁﬁngp%ﬁ;iﬁg-substratgs-and the interlaminar insulating

20 léfér féfmea ﬁherébetWeen, said interlaminar insulating
layers being the insulating layers not containing a
reinforcement, and further characterized in that the
B-stage resin flow of said insulating layers is less
than 1%, and that the difference between the glass

25 transition point of the interlaminar insulating layer

and that of the insulating substrate adjacent thereto is

not greater than 60°C.
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FI GS. 4A and 4B are diagranmatic sectional 5 views for illustrating the

process of the present I nventi on. FIGS. 5A to 5C are
di agrammatic sectional vi ews showi ng anot her node of practice of the
pr esent i nvention. 10 FIGS. 6A to 6G are diagrammatic
fragnmentary sectional views for ilTuUstTating the structure of the
present invention. | G LS di ectiognal view
f or |IIustrat|ng tﬂ%gﬁf%%%gstgé ﬁzgﬁbsgfngﬁt @? fﬂéeﬁigééﬂ?r 15

i nventi on. g ecti onal

views for iIIus atln §%§%ec§¢péﬂgte g&fnﬂﬁg iﬂgﬂg&hﬁnécess accordi ng

to an enmbodi meng béirégéspﬁéé&ni? the pk8¥&At! Hveng? the glassFl G5 9A

to 9D are diagrammati c section VI ews usfratlng t he
respective stepsahgitién p01ntpéﬁceﬁéséCﬁatétmeléolanﬂhbegtggaedanaﬁa of

t he present I nvention. FIG 10 is a diagranmmatic
sectional /iewth@se havingnghetabbvaerdebinedntnfiferehcef (hbe greatetr
i nventi on. FIGS. 11A to | 1D are diagrammati c secti onal

than 60°C) in glass transition point are selected and
used for the adjoining laminations. The difference in
glass transition point is preférably not greater than
a0°C. |

10 With reference to said interlaminar insulating
layers and insulating substrates, it is also desirable
that the difference in glass transition point between
the one with the highest glass transition point and the
one with the lowest glass transition point is not

15 greater than 30°C. |

Since no reinforcing fiber is contained in the

interlaminar insulating layers; it is desirable that the
insulating substrates used in the present invention
comprlse relnforC1ng flber such as glass cloth, glass

20 paper,_glass short flber or the like impregnated with an
appropriate resin such as epoxy resin, polyimide resin
or the like for inhibiting change of size due to heat
history in the course of working.

In case of using a polymeric epoxy-type

25 adhesive film AS-3000 (trade name, available from
Hitachi Chemical Co., Ltd.) for the interlaminar
insulating layers, since the glass.transition point of

this insulator is 105-130°C, the material usable for the
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views for illustrating the prior art problens.

-+~ FIGS. 12A to 12G are diagranmatic secti onal Vi ews
for illustrating an exanpl e of production process according to the
present invention. FIGS.. 13A to 13G are di agrammtic
sectional 5 views for illustrating anot har exanpl e of production

process accordi th t tion. . Hl GS. 14A
14D are diagraaﬁgPﬁgt§8§tggﬁ§Igatggv nﬁé%%?FodePF&?ﬁr§ﬂ ﬁ?%&ill anotagr
T bescr pri EREBRETEE LA RARE AR AR rEN onie BavITE et on
mul tilayer priglafoitibiopB2atdodcqoLdbBic. —Exahiehe off SHM mateRild 1N
conprises a plurality o nter - l'am nar 1 nsulating |ayers, a

plurality of igsul at pBdymeric pollyimides e adhesdve Failn as-i3oporat eri al
and 15 | am nated alternately, circuits torned on the surfaces of

sai d insul gt i ngmenksbhatieabowe] ,van kepoxy fresimsdimpyegnatede iprepretsl
connection between two or nore | ayers of
GEA-67 (trade name, available from Hitachi Chemical Co.,
Ltd.) and an epoxy solder resist CCR-506(trade name,
available from Asahi Chemical Laboratory, Ltd.).
'In case of using a polyimide-type adhesive
10 film AS-2250 or 2210 (trade name, available from Hitachi
Chemical Co., Ltd.) for the interlaminar insulating
layers, since the glass transition point of this
insulator is 165-170°C, the material usable for the
adjoining insulating substrates is one having a glass
15 transition point of 110-225°C. Examples of such
material are a polyimide-type adhesive film AS-2250 or
2210 (mentioned above), an epoiy resin-impregnated
prepreg GEA-679 (trade name, available from Hitachi
Chemical Co., Ltd.) and a heat resistant thermosetting
20 BT ﬁésin (.containir_lg triazine component and bismaleimide
compénent';s fundamental components)-type prepreg
GHPL-830 (trade name, available from Mitsubishi Gas
Chemical Co., Ltd.).
In cése of using an epoxy solder resist
25 CCR-506 (mentidned above) for the interlaminar insulat-
ing layers, since the glass transition point of this
insulating material is 100-115°C, the material usable

for the adjoining insulating layers is one having a
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circuits, wherein said via holes run through two | ayers of insulating
substrates and the interlamnnar insulating 20 | ayer forned therebetween,
said interlamnar insulating | ayers being the insulating | ayers not
containing a _ rei nforcement, and further characterized in that the
B-stage resin flow of said insulating Iayé#%‘1s |l ess than 1% and

that the difference between the gl ass nsitio oi nt_ of the
i nterlani nar i 848Fgt thgNEFdPn POintypd tsﬁatls(gf% h@“lcﬂ’sp ﬁ"n&psclﬁfst rate

" 0o M CadabcgpatafaboRREOR (o B gimerte
i nsul ati ng 'ayer§y§g.ﬁegh%gg® Sl ok 2415 L3000, AESHER 1 Lhe

pr esent |nventP transi on point o hese mat eri al S i's

I nvesti gat ed ag 586‘?’2 rr ghs%eab Prpely mt-wfecreeﬁ%x(eapt

- greater transition point are sel ected ahd
used for thge agbgbgqngnhaﬁh@aqhggg The difference in gl ass

transition point is‘preferably not greater than . 40[err]C 10
Wth reference to said i ghen dfistdatinghtergal of the same system is
used for both of the interlaminar insulating layers and
insulating substrates, there ié no other alternative but
to apply said material in the state of varnish on the
10 surface of the insulating circuit board. In this case,
as it is required to satisfy both requireﬁents of
controlled coating thickness and reduction of coéting
thickness at the same time, there are involved technical
difficulties and complication of the production process.
15 For shch control of coating thickness and
reduction thereof, thére can be used solder resist ink
generally employed in the manufacture of wiring boards,
and the type of ink to be used can be properly selected
in consideration to the above-defined range of glass
20 transition p01nt.

More preferably; a varnish is applied on the
support film and dried into an adhesive film so that
said layers can be used in the B-stage state.

As for the properties of said interlaminar

25 insulating layers containing no reinforcement such as
woven or nonwoven glass fabrics, it is desirable that

the B-stage resin flow of said layers is less than 1%,

and the B-stage viscoelasticity of said layers is in the
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| ayers and insulating substrates, it is also desirable t hat the

difference in glass transition point between the one with the highest
gl ass transition point and the one with the lowest glass transition
point is not 15 greater than 30[err]C. Since no
reinforcing fiber is contained in the =~ linterlaminar insulating |ayers,

vention | e 02 «000nes (s [ Y 518800 FrhlS BRI,
paper, glass shﬂ{tmﬁa{ t}ie{ a{etl{;& 'Ei é%gggﬁfg with an appropriate

resin such as epoxy resin “or the like for inhibiting

change of size due to he | t
In case of using a pol yrrgfflfc le ?(%-ﬁ%ylé% ggtdlf"l&g#ve flll'lé@égf%g%br?t rade
name, avail abl guddft¥Nincluddi petheE€eseky Pilm Ltﬁoiyiﬁdé hes 1t ghgam nar

insul ating layers, since the glass tran5|t|on poi nt this insulator
i's 105- 130[ser r |dpoktyh s i vdsimttbirtk f Orad Nehe film in the state of B

-9- i nsul ating substrates di sposed adj acent to said
: stage, there can be used, for example, such commercial

products as AS-3000 (polymeric epoxy adhesive film) and
AS-2250 and 2210 (polyimide adhesive film, both
mentioned above).

10 As the polyimide adhesive film material, there
can be used a thermosetting resin comprising 40-70% by
weight of a polyimide having the structure represented
by the following formula (1), 14-45% by weight of a
bismaleimide-diamine reaction product and 15-45% by

15 weight of an epoxy resin:

O e

Q=0
Q=0

20

wherein Ar is a group represented by the fqllowing

25 formula (2) or (3), the group of the formula (2) being
contained in an amount of 10-98% by mole and the group
of the formula (3) being contained in an amount of 90-5%

by mole;
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respective insulating layers is one having a gl ass transition point

of. 70-165[err] C. Exanples of such nmateri al are.a polyneric

pol yi m de-type adhesive filmAS-3000 5 (mentioned above), an epoxy
resin-inpregnated prepreg GEA- 67 (trade nane, available from Hi tachi
Chem cal Co., Ltd.) and an epoxy solter~resi.st CCR 506(trade nane,
avai l abl e from Asahi Chem cal Laboratory, Ltd.). _ In case of
usi ng a polyimde-type adhesive 10 filmAS-2250 or 2210 (trade nane,
avail abl e from Hitachi Chem cal ., Ltd.) for the interlam nar

i nsul ating | ayer
insulator is 165-17Q ] )
i nsul ati ng substrat esv : hf gl ass
110-225[err] C. Exanpl es of \such . are a pol yi m de-type
adhesive film AS-2250 or 2210 (nmentioned above), an epoxy

resi n-i npregnat ed prepreg CGEA-679 (trade nane, available fromHitach
Chem cal Co., Ltd.) and a heat resistant thernosetting 20 BT resin
(containing triazine conponent and bi snal ei m de conponent as
fundanment al conponents)-type prepreg GHPL- 830 (trade nane, avail able
from M t subi shiwvh@rein 2z representts G (=0} )=S0;-, -0-, -S-, -(I0Hdase of
usi ng an epoxy solder resist 25 CCR-506 (nentioned above) for the
interlam n& i m¥{-A(=0)-, -C(CH3);~, ~C(CF;3);~, -C(=0)-0- or a bond; n

and m are each an integer of 1 or greater; Z’s may be

transi tion point of this

£ A0t he adloig%pg

ransi ti on poi nt

the same or different from each other, and each hydrogen
in each benzene ring may be substituted with an

appropriate substituent;

10 'R, R,
X ' cee (3)

Rz R4

whergin_Rq,:Rz, R; and R, represent independently
hydrégen, C;; alkyl grdup-of’alkoxy group, with at least
15 two of them being alkyl group or alkoxy group; and X
represents -CH;~-, ~C(CHj3),~ . ~0-, -S0,-, -C(=0)- or
~NH-C(=0)~.
For producing a multilayer printed wiring
board such as described above, as shown in FIG. 1, a
20 plurality of B-staged interlaminar insulating layers 1
and insulating substrates 21 are selected so that the

difference in glass transition point between the
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ing layers, since the glass transition point of this I nsul ati ng

naterial is 100-115[err]C, the material usable for the adjoining
insulating |ayers is one having a :

- -10- glass transition point of 55-16Q[err]C, such as an epoxy
sol der resist CCR- 506 (nentioned above),” 3 Ol yneric pol yi m de-type

P opr g GEA 672RABABLBHARSH 1A CAg, SpYRRE PHAL fRll 1h tRY Tanfl SR O
insulating material ,of the, t I, f,

i?Lerlarinar i REGPEAARY ?Qy ?gggﬁé%aggl&%ﬁgﬁﬂgpﬁﬁggé& %P?%&ggégf%%gégﬁ s no
ot her alternat| . bl ARt o | : : '

on the 10 sé%gagggg}aPﬁgﬁ?ﬁggpg¥Fﬁgbb|rcu%{hggékg.Ea%ﬁ%?ﬁ%gzggsg?rnlSh

as it is requi gpgnba At khkY 1AGLIaRINY ERBRRaLeE i nd@friadlilyed coatin
t hi ckness and regﬁction of'céating g5 thicknessagf ﬁhe sane efne, therg

are involved teghihatked by heditfihigC undiees predsuaen! andl itherofrishdoles
production process. 15 For such control of coating thickness
and r edugbiromaklifge efl ecttirdalc zonnectien deitween dsicston more
generally enployed in the manufacture of wring boards,

layers of circuits are formed. Said via holes run

through two layers of said insulating substrates and the

interlaminar insulating layer disposed therebetween.

10 Said interlaminar insulating layers are the insulating
layers containing no reinforcement such as woven oxr
nonwoven glaés fabrics. Also, the B-stage resin flow of
said insulating layers is less than 1%, and the differ-
ence in glass transition point betweeﬁ an insulating

15 layer and the insulating substrate adjacent thereto is
not greater than 60°C.

Such a multilayer printed wiring board can
also be produced according to the following processes
(a)-(d).

20 Process (a)

First, etching resists are provided at the
parts where circuits are to be formed on a laminate
comprising copper-clad insulating substrates containing
reinforcing fiber, such as shown in FIG. 12A, to

25 constitute an insulating circuit board as shown in FIG.
12B. There are prepared at least two insulating circuit

boards described above. Between these insulating

circuit boards is disposed an interlaminar insulating



and the type of ink to be used can be properly selected I n
consideration to the above-defined range of glass 20 transition point.

More preferably, a varnish is applied on the support filmand dried
into an adhesive filmso that sai d Igyers can be used in the B-stage
state. As for the properti sTof said interlamnar 25

nomaoven ol aceldeeF whieh, 17 IR Efe pPRESIEE 5°8Eaaf and coabBYRR AR (| o
of sard | ayersydont828ihd?Pibdt and maaﬂl&ﬂetg gggggagggg%gkasgugg ¥ gOf

said layers is1 range of [err]C
and in the ran an&otﬁgadﬂffégéngglﬁhnalﬁggpﬁiah5i€1on

s? dh ?
The layer materrals satisfying these require- ments I nclude polyneric

epoxy film pollf;a{im;dseéwéahaﬂﬂls51ayéeoaﬁdseh@leadrjeinihgl Aksuldtihfge film
in the state o stage, there can be used, for exanple, such

commercials  sub®tpdtéet $sanoBSgBeRBetrphane60eCepBIg. adkeyi.veThese) and
AS- 2250 and 2210 (polyim de adhesive film both
: insulating circuit boards and insulating layers are
laminated by heating under pressure as shown in FI1G.
12D, and solder resists are prdvided over the whole
surfaces of the integral multilayer laminate as shown in
10 FIG. 12E. Then holes are formed by a drill to the
section where electrical connection is required, as
shown in FIG. 12F, and a conductor layer is formed on
the inside of each of said holes by electroless plating,
thereby producing a multilayer wiring board as shown in
15 FIG. 12G. Formation of holes down to the necessary
section for connection can be accomplished by driving a
revolving drill down to the deﬁth of the layer to be
connected, stopping further driving of the drill at this
point and returning it to the initial position.
20 Process (b)
= '~ No circuit worklﬁg is performed on the outer-
most side of the insulating circuit board constituting
the outermost layer of the laminate consisting of
copper-clad insulating substrates containing reinforcing
25 fiber such as shown in FIG. 13A, and etching resists are
formed at the parts which are to become circuits. The
unnecessary copper foil.is etched away to make an

insulating board shown in FIG. 13B. There are prepared



-

menti oned above). 10 As the polyimde adhesive filmmateri al

there - can be used a thernosetting resin conprising 40-70% by
wei ght of a polyinde having the structure represented by the
following fornmula (1), 14-45% by wei ght of a bi smal ei m de-di am ne

{eacilon product and 15-45% by 15 melghﬁ oF an -epoxy resin:
err

25 “formula (Q‘} £?a§§)@“?hau§¥lﬁébrsvllﬂh %ﬁFraﬁ?z?g%gtb*e't“ge‘*°'cLﬁ&f‘ﬁed
'n an amount h%%%9§ %Qﬁlgnb§@§89 igegggﬁgﬁed an ifttelB8minazul @ (3) being

contained in a

- 12 - insulating layer which is in the state of B stage and

further characterized by the facts that the B-stage
5 resin flow is less than 1%, with the difference in glass
transition point between the adjoining insulating layers
being not greater than 60°C (FIG. 13C), and that said
circuit boards and insulating iayers are laminated by
heating uhder pressure as shown in FIG. 13D. Holes are
10 formed in the obtained laminate to a depth necessary for
connection as shown in FIG. 13E. A éonductor layer is
formed by electroless plating as shown in FIG. 13F.
Then etching resists are formed on the outermost
copper-clad surfaces, and the unnecessary copper is
15 etched away as shown in FIG. 13G.
Process (c) |
Etching resists are formed at the pertinent
parts (for forming circuits) of a laminate consisting of
copper-clad insulating substrates containing reinforcing
20 fibef, and the unnecessary copper foil is etched away to
form an insulating circuit board. There are prepared a
pair of such insulating circuit boards. Between these
insulating circui£ boards is sandwiched an interlaminar
insulating layer which is B-staged and specified by the
25 facts that its B-stage resin flow is less than 1%, that
the difference in glass transition point between the
adjoining insulating layers is not greater than 60°C,

and that this layer contains no reinforcing fiber.



-

[err] wherein Z represents -C(=0O -, -SJerr]-, -0-, -S,

-(CHerr])[err]-, 5 -NHC=0-, -C(CHerr])[err]-, -C(CF[err])[err]-,
-C(=0 -0 or a bond; n and mare each an integer of 1 or greater; Z's
may be the sanme or different fron1eaf€ ot her, and each hydrogen

in each benzene ring may be substituted W an . appropriate

Herr]: “Berr) TP Rt hoaait PRicamiacing tevelf AR hEALea
Lol o) P It b iredhig; HE1ds Mg SBoimed S Lo
For produti ng & T TEyer pro ae r g Srpolp il Y Hestelens
_above, as showplatifgstd .mgke an interlayer circuit board. There are
5 prepared at least two such interlayer circuit boards,
and between these interlayer circuit bo;rds is disposed
an interlaminar insulating layer which is B-staged, has
a B-stage resin flow of less than 1%, with the differ-
ence in glass transition point between the adjoining
10 insulating layers being not greater than 60°C, and
contains no reinforcing fiber. These circuit boards and
insulating layers are laminated by heating under pres-
sure, plated resists are formed over the surfaces of the
laminate, holes are formed in the laminate by drilling,
15 and conductor layers are further formed by electroless
- plating. |
Process (d)
Two interlaminar circuit boards such as shown
in FIG. 14A are made according to the process (c)
20 ??esc:iied above. " Between these circuit boards is
.%Eisp;;;d aﬂ iﬁ%eflamiﬁér insulating layer which is
B-staged, has a B-stage resin flow of less than 1%, with
the difference in glass transition point between the
adjoining insulating layers being not greater than 60°C,
25 and contains no reinforcing fiber, as shown in FIG. 14B.
They are integrally laminated by heating under preséure,

and as shown in FIG. 14C, holes are formed by drilling

in the laminate to a depth reaching the section where



20 plurality of B-staged interlamnar insulating layers 1 and

insul ating substrates 21 are selected so that the difference in glass
transition point between the - 13 -
adjoining insulating layers will fall . in the range not exceedi ng
60[err]C, and said interlam nar insulatrn& Iayers and insulating
circuit boards 2 having_circuits, 22 for.me he insul ating.

substrat es areeiﬁFE§FSng°°§ne°téﬁpn&FeEeHVlﬁggt Rae A8 PAOYEY 41 4ng

" ;
| yers of i rcBiBs A4E%T cPRSHRYeE %rekgﬁéFéog?’%dOW%t e | ayers
of said insulat gg&giﬁbsgﬁfgiﬁ.ﬁg:?%s&g%s re f'o%%ﬁl tple s?t%lﬂ’:jeatdfn‘iﬂeayer

di sposed t her eB i nterl am nar |ns atlng ers are the

insulating  cirk@YEES100RhA! B iBatCNANICOURR untiEladBaly Tb
nonwoven gl ass fabrics. Also, the B-stage fesin flow of sai

|nsulatlng5layg5§1|§slg§§hbaaaw§ and the differ- ence in glass
transition poi-nt between an insu atlng 15 | ayer and the insulating

substrate adjacent thereffa at least pne gfeaher imtarl@i{isan Gnsulating
Such a nultllayer printed wiring board can
layers 1 or insulating substrates 21 in said multilayer
wiring board are formed cavities 4 for housing the
semiconductor chips to be mounted later, as shown in
10 FIG. 2A, to provide a multilayer wiring board for chip
carrier.
Conventional methods can be used for forming
said cavities.
Preferably, the cavities are enlarged in size
15 successively from the one in the insulating layer
closest to the location where a semiconductor chip is to
be set as shéwn in FIG. 2B, and terminals for making
electrical connection with the semiconductor chips to be
mounted later are provided in the circuits formed on the
20 surfaces of the interlaminar insulating layers or semi-
éondqupr’substrates*expoqu by the respective cavities,
thereby éfoviding'é chip'éarrier with many electrical
connections.
A chip carrier with high heat radiating
25 éfficiency can be obtained by providing a heat sink 5
arranged to close one of the openings 42 of the cavity
formed as a through-hole as shown in FIG. 2C.

This heat sink 5 may be designed to consist of



al so be produced according to the follow ng processes (a)-(d). 20
Rrocess (a) ' First, etching resists are provided at the
parts where circuits are to be fornmed on a | am nate conpri si ng
copper-clad insulating substrates containi_ng ~reinforcing fiber, such
as shown in FIG 12A, to 25 constit ute 18 nsul ating circuit board as

shown in FIG 12B. There ar repared at | t t ' | at i ' '
boards descri b8dS4BBPEL BerlkdoR §ﬁe§8rPﬁé%FXgPﬁg%a%emﬁgéﬁdﬁ§ O%bé _ EI{EUIt

di sposed an interl annar ikgsul ati. . .

14 - _ IayEPdmﬁr%ﬁ}F%b npfﬁgl@%gtgrgpng §PéSeSERE°E§h orrion, and
reinforcing fiBas1300 b RiCRablE Bnahadhe’ SHphotOfiortion as léhthn Nan 1%
and the difference I'n glass transition point bétween this |ayer and
the adjoining ggsphali B FheUbsppbaire pdridondofaittle heat &l s (FI G
12C). These - insulating circuit boards and insulating |ayers are

| am nated §y heatiea yndan ppeninge fermedodm itheFlodtermost bile afndtlsol der
resists are provided over the whole

interlaminar insulating layers or insulating substrates,

said opening being substantially same in size as said
support portion of the héat sink. The insulating
substrates having circuits formed thereon are placed on

10 said heat sink and integrally laminated by heating under
pressure, and then via héles for making electrical
connection between two or more layers of circuits are
formed. It is thereby possible to accomplish attachment
of the heat sink and laminate molding of the chip

15 carrier at the same time.

Adhesive strength of the heat sink can be
increased by forming a pertineﬁt unevenness on the
surface of at least the brim portion 52 of the heat sink
to be attached to an insulating layer.

20 For lgmﬁgags ﬂflding of the chip carrier,
holes désigngd_to€éeg§é§és cavities for housing the
semiconductor chips tb be mounted later are formed in at
leas£ one of the interlaminar insulating layers or
insulating substrates, and the laminating members are

25 placed one on the other successively in the order of
flat panel/protective film/combination of B-staged
interlaminar insulating layers and insulating substrates

having circuits/cushion material/molded article having



surfaces of the integral nultilayer |am nate as shown in 10 FIG 12E.
Then holes are formed by a drill to the section where electrical
- connection is required, as shown in FIG 12F, and a conductor |ayer

is formed on
t her eby produci ng

the inside of each of said holes by electroless plating,
amltilayer wiring boadd as shown in 15 FIG 12G

Formati on of hol es down to the negessary

be acconpl i sheBop@sdPEythg game SIZFe9§IFPH&t&F%?%E% ) Egklgogﬂggé#ﬁg%?a?he

| ayer to be

point and ret uPﬁanjgi%g%%%ﬁi’(eifaﬁ'iR :aggd];gzrgf E&:Z%ﬁg.%ig\zl&ﬂﬁe%: ggeé%ssq{(fbel)’l A (his
No_ci rcui t vor kg § pgiLor ggd on the outer- most side of the
oar

i nsulating circu

onstituting t he outernost |ayer of the

| aminate consisting of por aGRRRAING Mhel MUMAld iRk BiRMITHRSHUENY ai ni ng

reinforcing 25

fiber such as showi in FIG 13A, and etching resists are

formed at ghe Rpakhs 1Whiiskte fic1dikeC OFe thid GHips cabider, theinnecessary
copper foil is etched away to make an i nsul ati ng board shown in FIG
13B. There arelpmépatifhg members are placed in the order of flatl5 -

panel/cushion material/plastic film low in melting point

and

high in flow at heating temperature for lamination

(e.g. polyethylene film)/protective film high in melting

10 point and flexible at heating temperature for

lamination/combination of B-staged interlaminar

insulating layers and insulating substrates having

circuits/cushion material/molded article having holes of

the

15

same size as cavities/flat panel.

In this chip carrier, terminals for making

electrical connection with other wiring boards are

provided on one side, and openings for mounting semi-

conductor chips may be providéd on the same side or on

-the opposite side.

20

) Whenﬁajpluraﬂity of pins are used as terminals

for making electrical connection with other wiring

boards as shown in FIG. 5A, a pin grid array package is

provided. When lands are formed for electrical connec-

tion by use of solder balls as terminals for making

25 electrical connection with other wiring boards as shown

in FIG. 5B, a ball grip array is provided.

It is also possible to form a chip-on-chip

wiring board or a multi-chip module by combining said



at least two such circuit boards. At |east between these circuit
beards is disposed an interlam nar i nsulating |layer which is in the
state of B stage and further characterized by the facts that the

B-stage 5 resin flowis less than 1% wth the difference in glass
transition point between the adjoining i Tisf ating.l ayers bei ng not

greater than 60Jerr]C (FI% 133 faﬂg that said circuit boards and
i nsul ating | ayé’rsr S 45 f 1 * heati ng under pressure as shown
in FIG 13D. Holes are QSQ I N e L ned. | amihate to dept h
necessary for connélc(:}ﬁ céfpéas.s oJ\‘/\Ilrl‘l‘;‘él}htig]fb%\a’%(l%%.l %‘%‘gn%%?o?ﬁ?ayer S
formed by el ectsr | ' : |
ufﬂﬁfaﬂhﬁéf NG &P SOHE 14y &S e in no :ﬁﬁ?@of&%@é{;‘ﬁe

resists are forne on the outernost copper-c ad surfaces, a
unnecessary CORRfYh igs woven B 1Shwyen af18d9\WabPidd G tHdke tends €h0Cess
(c) Etching resists are fornmed at the pertinent parts

(for form sy cCitake tplacd exfollidtich (ONSiGhingtidns or féARREiok! of
i nsul ating substrates containing reinforcing 20 fi ber, and the

unnecessary coppeidd dilereirtdiedavdseat history fbetwean i tisel| &d joiningcui t
‘board. There are prepared a pair of such insulating circuit boards.
Bet ween t hese insuldting mubstrates, tandthits i phenongnemdecomesntworan nar
i nsulating | ayer which is B-staged and specified by the
likely to occur when through-holes are formed piercing
the multilayer wiring board or many via holes are formed
10 in the layers containing no reinforcement such as woven
or nonwoven glass fabrics. Regarding the induction
mechanism of this phenomenon, the present inventors have
obtained thé fqllowing knowledges.
If the difference in glass transition point
15 between said interlaminar insulating layer and the
adjoining insulating substrate exceeds 60°C, when the
laminate is cooled after heat éuring, the material with
high glass transition point is perfectly solidified but
the material with low glass transition point does not
20 lose its fluidity and is forced to contract with
reduction of temperature. Consequently a large stress
is built up in the laminate, which may cause break of
the interlaminar insulating layers at the parts where
the through-~holes or via holes are present in close
25  order.
| More specifically, the multilayer wiring board

of the above structure is subject to the following

undesirable phenomena as illustrated in FIG. 11.



25 facts that its B-stage resin flowis less than 1% that t he

di fference in glass transition point between the adj oi ni ng insul ati ng
layers is not greater than 60[err]C, and that this |ayer contains no
reinforcing fiber. - 16 - These
circuit boards and insulating |ayers ar & |&hithat ed by heating under

pressure, holes are forned in the . | am _nat d Gl ers are
forned by el ectrol(gs?s n?doveme&n?‘.] oF ttal%ﬁ??sar{aﬁfn g'r g‘%pdct:hircg{ﬂ% oar d.

There are 5 pr.epared at, | . HQ{QJ | | ters

and between thgé'é%icﬁ’flg’lnl é‘;?er%%c%}tr]%\ﬁe%ﬁ?ir S gﬁg%&géi% tnt&)g{n&%s

I nterlamnar i %&hgthqulayer whi ch is B-staged, has a B-stage resin
an

flow of less t 1% W'th the differ- ence in glass transition point

bet ween the adjoi R}y 1Hue itdsHndld HedtBIRItIdIG RhaIDItIEs dairtindt@nis
60[err]C, and contains no reinforcing fiber. These circuit boards and
i nsul atingsl ay pleatedg hE RaicA® Hnsulaiting Uedesr mwskls up touwhs fmued
resists are fornmed over the surfaces of the | am nate, holes are
formed in the lofman@ranbydedrimiltated b thanghedwies @r Iwigerhokes furt her
formed by el ectrol ess '

(FIG. 11B).

(3) When cooled, this drum-like form shrinks down

only to the shape allowed to hold at the glass transi-
10 tion temperature of the material with high glass
transition point (FIG. 11C).

(4) The material with low glass transition point
is still on the go to restore its original shape even
when the temperature lowers below the glass transitidn

15 point of the material with high glass transition point,
but since the material with high glass transition point
is already solidified, a large.stress builds up between
said two different types of material.

- (5) Exfoliation and formation of voids are caused

20 ﬂy the %arge_stress (fi§} 11D).

The presént ih%ention has been attained on the
basis of the above disclésure and especially features |
the finding that when the difference between glass
transition point of the interlaminar insulating layer

25 and that of the adjoining insulating substrate is not
greater than 60°C, there is produced no lérge stress
that will cause exfoliation of laminations or formation

of Qoids. The smaller the difference, the more



- are forned to

pl ati ng. Process (d) ' Two interlamnar circuit boards
such as shown in FIG 14A are made according to the process (c) 20
descri bed above. Between these circuit boards is di sposed an
interlam nar insulating | ayer which is B-staged, has a B-stage resin
flow of less than 1% wth the di T &%imce in gl ass transition point

bet ween t he .adj Qi ning.i,nsul.ati ng | ayers bei ng_n Leat er_.t han
_Eli_g[err] C, 25 deéh&fa@gﬁrai %élaogﬁ FﬁF%P& d5f MO&E %é-” %tsﬁ*%\ﬁﬁyi fM G 148
They are integral |y |aninat y heating under pressure, and as shown
in FIG 14C, thggxﬁfet 8Pn§§° y drilling in the laminate to a depth

reachi ng the section whe : . s -
el ectrical connection is&ge&aﬁrggseTﬁgnF Eg%ﬁﬁiﬂ¥%ﬁ1WLrln%ﬂqgaﬁﬁﬂgaﬁé-

conductor | ayepy ﬁ%%n%o%l”?iulﬂlﬁiltﬁ‘fwfo'i%%%rlaminwxatﬂﬂsﬁxlaaﬁ@ig NGy St s
the shape of the circuits in the outernost |ayer, and
unnecessary CORR@I indulaltinlg isabsitiatésaWdt is desirable that matt drelyst

one of the interlamnar insulating | ayers 1 or insulating substrates
21 in said mul theagyéEference of glass transition point between the
adjoining insulating layers but also the difference of
glass transition point betweenlthe insulating layers
used in each unit of wiring board be small, preferably
10 not greater than 60°C, more preferably not greater than
40°C.

By setting the B-stage resin flow of the
interlaminar insulating layers not containing reinforce-
ment such as woven or nonwoven glass fabrics to be less

15 than 1%, it is possible to secure the required layer
thickness. Also, wheﬁ these insulating layers are used
for a chip carrier having caviﬁies, it is possible to
minimize penetration of resin into the cavities.
Further, by setting the viscoelasticity of said insulat-

205? ingfiafers at. 3@fg&tgibe in the range of 2,000-5,000

. MPa,:it is sgséibié“é% enhance handling qualities of the
layers in the working process, and by setting said
viscoelasticity at the molding température to be in the
range below 10 MPa, it is possible to secure enough

25 laminate moldability for embedding the circuit

conductors in said layers.
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Wi ring board are fornmed cavities 4 for housing the sem conduct or
chips.-to be nounted later, as shown in 10 FIG 2A, to provide a

mul tilayer wiring board for chip carrier.

Conventional nethods can be used for formn said cavities. :
Preferably, the cavities are enl arged imstde 15. successively fromthe
one in the insghﬁti l.ayer cl osest to the location where a

sem conduct or 'ﬁ@dﬁ%t%) be set as shown in FIG 2B, and termnals

for making el ectriggl. cqnnecti on with .the semcqnductor chips to be
nmounted | ater are provi d@glﬁsnckp??é"pclier@[ﬁteg‘qliﬁ%#%ﬁhere eNe® r¥%ces of
the interlamn NS g i iﬁyf' : duct or substrates

exposed by the%ilgség'e(tgt %glggﬁ%c;&r{p rF‘%edrreabvg/l g oviding a chip carrier

wi th many el ectijcal Thef I WX no copper foil of A W Pr&fhier with
hi gh heat radiati'ng 25 efficiency can be "obtai ned by providing a heat

sink 5 5 anfypeged il it Guppirddiad rmiigcet 2aH-Hg 3GV ({ tvade
formed as a through-hole as showmn in FIG 2C Thi s heat
sink 5 nmay be demegnedraidabdesifromfMitsubishi Gas Chemical Co., Ltd.)
having a glass transition point of about 170°C and a
thickness of 0.4 mm was subjecﬁed to spot facing to a
depth of 0.2 mm to prepare a first insulating substrate
10 71 having a hollow such as shown in FIG. 6A.
(2) In a polyimide adhesive film AS-2250. (trade
name, available from Hitachi Chemical Co., Ltd.) having
a glass transition point of about 170°C and a thickness
of 0.05 mm, there was provided an opening 723 greater
15 than the spot facing working portion of the first
insulating substrate to prepare first interlaminar
insulating layér 72 such as shdwn in FIG. 6B.
(3) In a BT resin-type single-side copper-clad
laminate CCH-HL 830 (trade name, available from
20 Mitsubishi GaS'Chemi?al Co., Ltd.) was provided an
opening_733ithe same iq s;z%'as the opening of the first
interlaminar inéulatiné i;fgr, and terminal 731 for
making electrical connection with semiconductor chip by
wire bonding was provided at the part to be exposed when
25 a third insulating substrate is laminated at a later
stage, while inner layer circuit 732 was provided at the
non-exposed part to prepare a second insulating sub-

strate 73 such as shown in FIG. 6C.



s

- 18 - a support portion 51 for carrying a sem conductor chip and

abrim52 provided around said support portion and smaller in
t hi ckness than the support portion as shown in FIG 3. The support
portion of the heat sink is 5 fitted in_an opening formed in the
out er nost one of the i nterl am nar Tngglating | ayers or insulating

SUbSTateS. oy Th SO % 59 L R e A e 8, EE10L
ciroui ts for medd herepn alc ALASE hidlve | as SELGV IR 54 Mpatdryggral ly

| am nat ed by heati’ng un pressu en vi ki ng

el ectrical t4 S b I £

formed. It is t%heér:e y pojéﬂs)in% e }[/%@2%}%%\00 |%ﬁf?gc rnen?é)"t'mqm{l H(I)I%E?%giﬁ%at
sink and | am nahfhdBrtdab kP fpldiardlid sdéond CaitéLlamindPeissiPating.
Adhesi ve strength of the heat sink can be I ncreased by formng a
pertinent Gnevemrngss Th sdch as showi fhcerné. 86Dl east the brim portion 52
of the heat sink to be attached to an insulating layer. 20

For | am nate no(S) ng of t¥re &) ¢ cemrilkick BT resim-etypessimgletsiderve as
cavities for housing the sem conductor chips to be nounted |ater are

formed in at copper-clad laminate CCH-HL 830 (mentioned above) was
provided an opening 753 greatef than the opening in the
third insulating substrate to prepare a third insulating

10 substrate 75 such as shown in FIG. 6E.

(6) In a 0.1 mm thick polyimide adhesive film
AS-2250 (mentioned above) was provided an opening 763 of
the same size as the opening in the third insulating
substrate to prepare a third interlaminar insulating

15 layer 76 such as shown in FIG. 6F.

(7) A 0.2 mm thick BT resin-type single-side
copper-clad laminate CCH-HL 836 (mentioned above) was:
used as a fourth-insulating substrate 77 as shown in
FIG. 6G.

20 (8) The layers obtained in (1)-(7) above were
;ﬁlgcedione ovgn.ghgagtper in that 6rder and integrally
ff"']‘.aminéi::ed under éﬁéicdﬁéitions of 20 kgf/cm?, 180°C and

180 minutes. The laminate had the structure of: flat

panel 81/protective film 82/structure 83 of (1)-(7)/
25 cushion 84/molded article 85 with opening of the same

size as cavity/flat panel 86, as shown in FIG. 7.

(9) After laminate molding, through-holes were

formed (FIG. 8A), and electroless plating was carried



| east one of the interlam nar insulating |ayers or I nsul ati ng
substrates, and the |lam nating nenbers are 25 pl aced one on the ot her
successively in the order of flat panel/protective filn conbination
of B-staged - interlamnar insulating |ayers and insul ating substrates
havi ng circuits/cushion naterial/nDIded aréfcre havi ng

- 19 - hol f t ' t fl at d,t
are integrall 39(:{%1 p%t ) Ei;aflnl%e‘gﬁ VI J% 3 glggr’]eié ? %V\ﬂh¥n Fi %
4A. ' t h t
| am nat e nol di nsdm {%é)félh%}%c?aér}%ﬁegr}% ﬁﬁG?lgﬁk) #&u 'gui%%%ﬁr%a 4

I d th f I I
'n el i ng. poi ﬁ{ﬂ%ﬂs s e e aI’@‘EIeSI‘.%%*?%‘%%tI*# i T
| am nati on oo lvrd B es £2d M4 PEKd Q?;Béﬁ{ﬁ'xé i1 thghehDrdel ting

10 poi nt and eXIb e at heating tenperature for
| am nat i onscontiimAilatin shlsdtagatk iviericthedrat the sdifell bécagidomyers and

i nsul ati ng substrates having circuits/cushion material/nolded article
havi ng hol es ofand ther len spenivig ewass fumvthersféimed daynednd milling
| - machine at the part corresponding to the fourth
insulating substrate (FIG. 8D); Finally, a plurality of
pins were fixed in the through-holes to constitute a pin

10 grid array with cavities.

Example 2
(1) An epoxy resin-impregnated copper-clad glass
cloth laminate MCL-E-67 (trade name, available from
Hitachi Chemical Co., Ltd.) having a glass transition
15 point of about 120°C and a thickness of 0.2 mm was
prepared as first insulating sﬁbstrate.
(2) A polymeric epoxy adhesive film AS-3000
(mentioned above) having a glass transition point of
about 120°C and 'a thlckness of 0.05 mm and provided with
20 an openlng to deflne a cav1ty was prepared as first
interlaminar insulating layer.
(3) In a 0.4 mm thick epoxy resin-impregnated
copper-clad glaés cloth laminate MCL~E-67 (mentioned
above) was provided an opening of the same size as the
25 opening in the first interlaminar insulating layer, and
a termihal for connection with semiconductor chip by

wire bonding was provided at the part which is exposed



15 In this chip carrier, terminals for making el ectrica
connection with other wiring boards are provi ded on one side, and
openi ngs for mounting sem - conductor chips nay be provided on the
same side or on the opposite side. 20 When a plurality
of pins are used as termnals for A& My electrical connection with

ot her wiring oar.ds .as, sh i, El DHA, _.a.pin q;id array p eis
provi ded. vhenWPsndgaEPgaﬁﬁﬁn§8%$QP-&ﬂ&ﬁﬁw%ﬂﬁ“¥ﬁﬁ%§§> ubStra?¥5ﬁﬂ§§F se of
sol der balls as_term.nals far i 5 .ectyigal et 14 h ot her
W ring boards &é‘“?ﬁo&oﬁl’er c%ﬁ%sg%eg% Br qg}éﬁ%%raﬁ% taltlge?ay |-sé roé\,/%%ed.

115 al 50 posyae o0 il Mokl ifkulatind st RAR I O 2

mul ti-chip nod conbrning sail

20 - arrayg as showp iah oflg8 maC-thick polymeric epbify RidtEs¥ive
I nventors foung ?hat when t he i nterl arﬁ ngrmi nsul a%i ng |l ayers contain

no reinforgemesilm AS-3000" (aentd\vtied abvveowas Prassdetbrars sopdriiaig t ends
to 5 take place exfoliation of |amnations or fornmation of
greater than the opening in the second insulating
substrate to prepare a second interlaminar insuiating
layer. |
(5) In a 0.4 mm thick epoxy resin-impregnated
10 copper-clad glass cloth laminate MCL-E-67 (mentioned
above) was provided an opening of the same size as the
second interlaminar insulating layer, and a terminal for
connection with semiconductor chip by wire bonding was
provided at the part which is exposed when laminated
15 with a fourth insulating substrate, while inner layer
circuits were provided at the non-exposed part to
prepare a third insulating subétrate.
(6) In a 0.05 mm thick polymeric époxy adhesive
film AS-3000 was provided an opening greater than the
20 opqp;ng ip the“théfd“§ukstrate to prepare a third
iné%fiéﬁinér iqsu@été%giﬁé%br.
(7) In a 0.4 mm thick epoxy resin-impregnated
copper-clad glass cloth laminate MCL-E-67 was provided
an opening of the same size as the third interlaminar
25 insulating layer to prepare a fourth insulating
substrate.

(8) In a 0.05 mm thick polymeric epoxy adhesive

film AS-3000 was provided an opening of the same size as



voids therein due to heat history between the adjoining I nsul ati ng
substrates, and this phenonenon becones nore likely to occur when

t hr ough- hol es are forned piercing the multilayer wiring board or many
via holes are forned 10 in the | ayers containing no reinforcenment such
as woven or nonwoven gl ass fabricsT #garding the induction
mechani sm of thi.s phengnenagn, luafwes nt, i nventors have obt ai ned t he

fol | owi ng know'fy&pening in the fourth ingulgking YEAtR &R transition
oint 15 be aid d | am ' | atin £r d_the
g.d_j! oi ning i nsuIE)a ﬁ’rr%‘glse s:?osftérgﬁh gﬁt}?&éﬁ%ﬁrf]@iﬁ%ﬂq ﬁie]ayér * lamnate is
| ed aft h i Ng,p t i | . hi iti
sornt i perfodety Caol | g Gk B R ndky residl bhdipidd B7C {1 ON
transition poi RlopRASdIAd AhdP@dts fdinidey Ml psed %&@dpﬁépﬁéﬁraicts

W th reduction of terperature. Consequently a |large stress

built up iB thad anfidth MMEhtig Gubsstratek of the interl am nar
insulating layers at the parts where t he through-hol es or via hol es
are present in(aogse 25 Theorldfers obtained in (1 )MXN'%E) Hissvé iwenrey, the
multilayer wiring board of the above structure is subject to the
foll ow ng Plaodsk ioneh lavegh evhenerthens din [whett vty rankd Antldgrally

laminated by heating under preésure under the conditions
of 40 kgf/cm?, 175°C and 90 minutes. The laminate, as

10 shown in FIG. 7, had the structure of: flat panel
81/protective film 82/structure 83 of (1)-(9)/cushion
84/molded article 85 having opening defining cavity/flat
panel 86.
(11) After laminate molding, through-holes were

15 formed (FIG. 9A), the inner walls thereof and the
surfaces of the laminate were subjected to electroless
plating (FIG. 9B), outer layer'circuits including lands
for fusion-bonding solder balls were worked (FIG. 9C),
an opening of the same size as the opening in the fourth

20 insﬁlating substrate was formed at the same part while
an opening was formed by end milling machine at the part
corresponding to the fifth insulating substrate for
forming cavity (FIG. 9D), and then solder resists were

applied and dried to constitute a ball grid array.

25 Example 3
In Example 1, through-hole was provided

instead of spot facing working portion in the first



-

- 21 - (1) Movenent of the substrate in the thickness

di-rection is restricted by through-holes or via holes (FIG 11A).

(2) Due to this restriction, when the lamnate is 5 heat ed, the whol e
insulating layer swells up to the form of a drum delinmitated by

t hr ough- hol es or via hol es (FIG 118)28 =  (3)  \hen cool ed,

this drumlike f n1shr|nhyw9 only to the shape al]owed to hold at
the glass transi®P® Ygptey t%\%%‘?‘ét%ﬂ' ayHRa 31 BFi4 syehnaf; ghoyhass
t t { t i th I
(ransi 1 on por e P16t § e prempreds! giveotatefErdere bl arna dhipe
I t
even ﬁé“%%ﬁ%“?ﬁﬁﬁ#%f?ﬁ?wfés RekL, #f& { é§§e§£a€8£ %Rg S|nce he

poi nt of the erla ass rans
material with mmﬂ@ésséf@@aﬁé%lfp%mt anel/ushi&ffio gétgyiéﬁe a
“large stress builds up between d|f erent type materi a
(5) EXfObfﬂ'fllﬁVEBijﬁﬁEﬂé(Ehlﬁly@tﬁﬁt@fé &pupes- (29 bynéhe large stress
(FIG 11D). - The present invention has been attained on the
sink/cushion/molded article with opening defining
cavity/flat panel to constitute a pin grid array.
Example 4
(1) An epoxy resin-impregnated copper-clad glass

10 cloth laminate MCL-E-67 (mentioned above) having a glass
transition point of about 120°C and a thickness of 0.2
mm was prepared as a first insulating substrate. .
(2) In a polymeric epoxy adhesive film AS-3000
(mentioned above) having a glass transition point of
15 about 120°C and a thiékness of 0.05 mm was provided an
opening definiﬁg cavity to preéare a first interlaminar
insulating layer.
(3) Two pieces of 0.1 mm thick epoxy resin-
_impregnated coppér;ciaé;glass cloth laminate MCL-E-67
20 (mentioned above), each being provided with inner layer
circuits and having via holes formed therein, were
laminated by disposing therebetween an epoxy resin .
prepreg GEA-679 (mentioned above) having a glass
- transition point of about 120°C and a thickness of 0.1
25 mm. An opening having the same size as the opening in
the first interlaminar insulating layer was formed in

the - laminate. A terminal for connection with semicon-



basi s of the above disclosure and especially features the finding
that when the difference between glass transition point of the
interlamnar insulating layer 25 and that of the adjoining insulating
substrate i s not greater than 60[err]C, there is produced no | arge
stress that will cause exfoliatiof Fami nati ons or fornation

of voids. The smaller the differen '

£h22 AO[ ]de@PFEBFeChSBlHYdWFFGréﬂéggag g§%§P§P¥#8P8b9§ tBe Part o cater
an err . L L

made ) ehighaLp BRRPPEY BRehniaRABREAS, WLRbLPats SyErdReday o

| nsul ating SUbFP#%EgQOIﬁt bﬁ gﬁﬁbkaﬁg§ekh@Er@&&tgnbﬁre rov&ﬁ%ddthQmﬁnce

of glass trans et wee ol nin sulating layers but

al so the d'ffeﬁEQCExBBsed arﬂ'%Sspkéﬁaibthogeﬁghallh%hWEQ&n e insul ating
| ayers use each n|t of wring board be small, preferably 10 :

not greateg thggneelatelC, nore preferably not greater than 40[err] C.
By setting the B-stage resin flow of the
(4) ‘In a 0.05 mm thick polymeric epoxy adhesive
film AS-3000 was formed an opening greater than the
opening in the second insulating substrate to prepare a
second interlaminar insulating layer.
10 (5) Epoxy solder resists having a glass transition
point of about 110°C were applied to two pieces of 0.1
- mm thick epoxy resin-impregnated copper-clad glass cloth
laminate MCL-E-67, each being provided with inner layer
circuits and having via holes formed therein, and they
15 were laminated. An opening of the same size as the
second interlaminar insulating layer was formed in the
laminate. A terminal for connéction to semiconductor
chip by wire bonding was provided at the part exposed
when lamlnated.with a fourth insulating substrate, and
20 | inner 1ayer cir;;lts were provided at the non-exposed
part to prepare a third insuiating substrate. |
(6) In a 0.05 mm thick polymeric epoxy adhesive
film AS-3000 was fdrmed an opening Qreater than the
opening in the third insulating substrate to prepare a
25 third interlaminar insulating layer.
(7) _ In a 0.4 mm thick epoxy resin-impregnated
copper-clad glass cloth laminate MCL-E-67 was fprmed an

opening of the same size as the third interlaminar



interlam nar insulating |ayers not containing reinforce- ment such as
woven or nonwoven glass fabrics to be less 15 than 1% it is possible to
secure the required | ayer. t hi ckness. Al so, when these insul ating

| ayers are used for a chip carrier having cavities, it is possible to
mini ni ze penetration of resin into the cadd ives. . Further, by setting

the viscoelasticity of said insulat- 20 i | ayers at .30[err]C to be
in the range o+n§PgBB;BQOéGYer to pEgpare Ps¥38§g¥ngnga§ﬁH%hce]handling
qualities pf_thg £ eIayers in the working process, and by setting said
vi scoel asti ci t UBEYFAE®ol ding tenperature to be in the range bel ow

10 MPa, it is ggﬁsible tgnsch[gaeﬁﬂughiCQSgP&&ﬁgE&@tgpggbdggmggiﬁé(N

enbeddi ng t he. cuit conductors 1n s ayers.

- 23 - E¥29R! 8513000 was formed ahNopeRiaAGPE ithesplmd RAGaNash
reference to FIGS. 6-8 of the acconpanying draw ngs. (1)
The side wsth pReCEPRALNGOLN €hed fBhrtdsinsulatingy pabstreite tice

copper-clad | am nate CCH HL 830 (trade nane, avail able from

M t subi shi Gaspghpairealh €ourtht dnterlaminar insulating layer.
(9) A 0.4 mm thick epoxy-resin-imprégnated
copper-clad glass cloth laminate MCL-E-67 was prepared
as a fifth insulating substrate.

10 (10) The layers obtained in (1)-(9) above were
placed one over the other in that order and laminated
under the conditions of 40 kgf/cm? 175°C and 90 minutes.
The laminate had the structure of: flat panel 81/
protective film 82/structure of (1)-(9) 83/cushion

15 84/molded article 85 having opening of the same size as
cavity/flat panel 86, as shown in FIG. 7.
(11) After laminate moldiﬁg, the laminate was
subjected to drilling for forming through-holes,
electroless plating on the inner walls of the holes and

26  the?surfacég;of.the iaminate, followed by electro-
plating, drilling of an opening of the same size as the
opening in the fourth insulating substrate at the same
part and formation of an opening by end milling machine
at the part corresponding to the fifth insulating

25 substrate for forming cavity to provide a multilayer

wiring board for chip carrier such as shown in FIG. 10.



having a glass transition point of about 170[err]C and a t hi ckness of

0.4 mm was subjected to spot facing to a depth of 0.2 mMmto prepare a
first insulating substrate 10 71 having a hollow such as shown in FIG
6A. (2) In a polyimde adhesive filmAS-2250 (trade nane,
avai | abl e from Hi tachi Chem cal Cb., Ltd.Plhaving. a glass transition
poi nt of about 170 err%C and a kness of 0.05 mm there was
p;ovhde? an opEfMRYTas Vﬁr@ﬁ?@? e1 than the spot facing morking portion
of the first i nsul gt | ra p e fir I §3 nar

insul ating layer 72 suchiagugﬁé QY% Eﬁ&ﬁgg bRz W% %EOd%E% BT
resin-type sin § c eg a E@E— Leggg t K RTE,
avai l abl e fron?536 hgﬁﬁtgﬁglsﬁﬁbcgrogﬁgﬁf%a ? was pro&?%ﬁh an

opening 733.thg éﬁyesbmdéhzeeaistth@nnpemﬂgo@f (fthﬁdbl haime, availlaard am nar
i nsul ating Iayer and termnal 73 maki ng el ectrical connection

wi th sem condugrefm Abanlbnhempalvwx.abobamd» wad.)r havdey a gllasspart to
be exposed when 25 athird insulating substrate is lamnated at a | ater

stage, while i apanshiajen poiati bf7320wdd55Covwaesd used for the semomekposed

part to prepare a second insulating sub- strate 73 such as shown in
FIG 6C interlaminar insulating layer.

Comparative Example 2
A multilayer wiring board was produced by
10 following the same procedure as Example 2 except that a
polyimide resin-impregnated copper-clad glass cloth
laminate MCL-I-671(trade name, available from Hitachi
Chemical Co., Ltd.) was used for the first, éecond and
third insulating substrates, and that a polymeric epoxy
15 adhesive film AS-3000 (mentioned above) having a glass
transition point of about 220°¢ was used for the first,
second and third interlaminar insulating layers.
The thus produced multilayer wiring boards
were éroof agalnst exfollatlon of laminations and void
20 formation in the initial state, but in a 2-minute solder
flow test conducted at 260°C, exfoliation and void
formation took place af many parts in the wiring boards
of the Comparative Examples while no such exfoliation
and void formation was seen in the wiring boards
25 according to the Examples of the present invention.
As described above, the present invention

provides a multilayer printed wiring board having



- 24- (4) In a 0.075 mmthick polyimde adhesive film

AS- 2250 (nmentioned above) was provided an opening 743 the sane in
size as the opening of the second insulating substrate to prepare a
second interlam nar insulating 5 | ayer,.74 such as shown in FIG 6D.
(5) In a 0.4 mmthick BT resin-typé ﬁzng'le si de copper - cl ad

orontar than t FECERMAREG 1Pﬁ”f’ﬁ§%9§"v%*f?ﬁ?r aoriogt. BRr T Sl daro el Fol s o
a third 'nSU|akbEﬂat%8n dggbiéhﬁESt7ﬁ anEfSQggnygggﬁ(th6§1 (6)

Ina 0.1 mthicC esive nment 1 oned above)

was provided apa,gpagil ﬁ@gi%ngmauon &eqlamlikzsga&etlhea%p%mdﬂotnhe

third insul ating ubstrate to prepare a interlam nar i nsulating
15 layer 76 §é§haﬁ§1§lﬂ9wefl BhbblighGholes or ¥ih holes) @nd EMprycEssBT
resin-type single-sid copper-clad | am nate CCH HL 830 (nentioned
above) wass forUpgddaalagfeubhhalﬂsuhaglh@asubstrate 77 as shown in

FIG 6G 20 (8) - The layers obtained in (1)-(7) above were

pl aced one over the other in that order and integrally



lam nat ed under the conditions of 20 kgf/cnferr], 180[err]C and 180

m nutes. The lam nate had the structure of: flat panel 81/protective
film82/structure 83 of (1)-(7)/ 25 cushion 84/ nol ded article 85 with

openi ng of the sane size as cavity/flat panel 86 , as shown in FIG
7. (9) After |am nate nol di ng, 38hrough- hol es were f or med
(FIG 8A), and el ectrol ess glatlng was carried

- 25 - AP I® hELAEMEP $&I I's of said through-holes and the

f f the_l
formed (FIG 85 .ach”,?t f oinm?atei%m "PriiEsa Wi Ehag Kehen prmotiRity 8,"00°
the opening i npjleal hpdor Pneek it AELNInBHBSLEAhe 1N LO BoG1Bka IEySATe

| ocati on, an-openi n i ng

machi ne at the ?aiﬁsﬁﬂéf goggbgngQeEhEoﬁeﬂihEng a rehﬂié&%bh&ﬁt§UbStrate
arly, p

(FIG 8D). Fin ins wefe fixedin the
t hrough- hol es &Pf&?ﬂéé'f&iﬁeé Bhnthéosurﬁhbd OFr anidi iRsedwitings.

Exanpl e 2 An epoxy resin-inpregnated copper-clad gl ass
substrates, and via holes for making electrical connec-
tion between two or more layers of circuits, said via
holes running through two 1aye£s of insulating substrate
and an interlaminar insulating layer disposed there-
between; said interlaminar insulating layers being each
an insulating layer containing no reinforcement; the
B-stage resin flow thereof being less than 1%; and the
difference between the glass transition point of each
interlaminar insulating layer and that of the adjoining
insulating substrate being not greater than 60°C.

2. A multilayer printed wiring board according to
Claim 1, wherein the B-stage viscoelasticity of the
interlaminar insulating layers is in the range of
“2,000-5,000 MPa at 30°C and in the range below 10 MPa at
" the molding tgmpgfq;uéé.'
3. A multilayer printed wiring board according to
Claim 1, wherein cavities for housing semiconductor
chips to be mounted late: are formed in one or more of
the interlaminar insulating layers or the insulating
substrates.
4. A multilayer printed wiring board according to
Claim 1, wherein the cavities are enlarged in size

successively from the one in the interlaminar insulating

-

T



cloth | am nate MCL-E-67 (trade name, available from H tachi Chem ca
Co., Ltd.) having a glass transition 15 poi nt of about 120[err]C and a

t hi ckness of 0.2 nm was prepared as first insulating substrate.
(2) A pol yneric epoxy adhesive film AS-3000 (rmenti oned above)
having a glass transition point of - #Boat 120[err]C and a thickness of

0.05 mm and provided with 20 an o enlng to.define a %ﬁv a% S epar ed
& cw% %0 nm

as first

t hi ck epoxy resjn-i

MCL- E- 67 (nentY’BﬁEﬁnEfl seﬁbﬁ9§?“ﬁﬁgrpEg§Pﬁeﬁrﬁn98p Ri RS

as the
a ternlnm

layeEr PENiRERLIRKiNGaERRGLFA}E, Closest Q)

| ass cI%tha m nat e
of e sane size

for CebRhARE PoRCR; bhkEhe; BYERRETEAT, chARELRILASIRITERTT, |

provided at thg.par 8n&ﬁb%§ 'Eh QOEE mounted later are rov1ded in

.- 26 -

when an1nate |nsulat|ng substrate, whi

| nner | ayer C'Eﬁé'Eir&ﬁiéspfe¥m€edoﬂtthaesﬁema@éeoaedthe 1nma&uahana&epare
a second insulating substrate. (4) In.a 0.05 mmthick polyneric

epoxy adhesi vejngulating layers or insulating substrates exposed by

the respective cavities.

5. A multilayer printed ﬁiring board according to
Claim 4, wherein said cavities are through-holes, and a
heat sink is provided closing one of the openings of
each of said through-holes.

6. A multilayer printed wiring board according to
Claim 3, wherein terminals for making electrical connec-
tioﬁ with other wiring boards are provided on one side
of the board and openings for mounting semiconductor
chips are formed in tﬁe same side or in the opposite
side of the board. |

7. A multilayer printed wiring board according to
Claim 6, wherein the terminals for making electrical
iconnectlon with other w1r1ng boards are pins.

8. A multllayer printed wiring board according to
Claim 6, wherein the terminals for making electrical
connection with other wiring boards are lands designed
for making electrical connection by solder balls.

9. A process for producing a multilayer printed
wiring board which comprises placing an interlaminar
insulating layer between every adjoining insulating

circuit boards having circuits formed on an insulating

* c L L S *



5 film AS-3000 (nentioned above) was provided an opening : greater
than the opening in the second insul ating substrate to prepare a
second interlam nar insulating | ayer. (5) In a 0.4 mn

thick epoxy resin-inpregnated 10 copper-clad glass cloth |am nate
MCL- E- 67 (mentioned above) was prdvﬁéed an opening of the sanme size

as the second interl am |.at d | f
connection wntﬁugﬁﬁFeaﬁdGBPGngﬁan%élaﬁln%BBQy%ﬁg Fas 581 %?rghgﬁ |dgg at

h whi ch
Substrat e,  vini BRAAE; IPAFSRCIng” TayBsC heabd, By \gttsgow'deé%{ﬁd[ g A

non- exposed pagt r rd ul gt i u | 6
Ina 0.05 mmt &gﬁe reSlﬁc%§%%§°%a&%§§ i 1%, ngﬁi%%%%g%%ﬁﬁisﬁﬁiéwéed

an openi ng gre%eg LBa" chsi2don wmn%étwéaetm o oibicRt © Lo prepare

athird I nt am nar 1 nsulating |ayer. (7) In a 0.4 mMn

thick epoxy reghBulBRiRGNABGErs beingORRR gileated dharclé@aT, andaict
MCL- E- 67 was provi ded an opening of the sanme size as the third

interlam nar Qbntaihingaireisfoaydng & ibetparintegrallyh liamsmatiiing them

substrate. (8) In a 0.05 nmthick polyneric epoxy adhesive

filmAS-3000 wey heatiitegduaderp priesguaie,t laads fivending: via holes for
making electrical connection bétween two or more layers
of circuits.
10. A process for producing a multilayer printed
wiring board which comprises forming an etching resist
at the part where circuit is to be formed on a laminate
of copper-clad insulating substrates containing
reinforcing fiber, etching away the unnecessary copper
foil to make an insulating circuit board, preparing at
least two pieces of such insulating circuit board,
placing an interlaminar insulafing layer between said
insulating circuit boards, said interlaminar insulating
layer being B-staged, having a B-st&ge resin flow of
less. than 1%, with the dlfference in glass transition
p01nt between the adjblning insulating layers being not
greater than 60°C, and not containing reinforcing fiber,
integrally laminating them by heating under pressure,
providing a plating resist over the whole surface of the
obtained laminate, drilling the laminate to form holes
to a depth required for connection, and forming a
conductor layer by electroless plating.

11. A process for producing a multilayer printed

* c L M S *



- 27 - the opening in the fourth insulating substrate to

prepare a fourth interlam nar insulating |ayer. (9 A 0.4 mn
t hi ck epoxy resin-inpregnated copper-clad glass cloth |am nate
MCL- E- 67 was prepared 5 as a fifth insulating substrate. (10)
The | ayers obtained in (1)-(9) above were 36 - pl aced one over the other

i h d d

ijﬂd_‘er fihe ciﬁdf??rbh? B8a2d Yinigh pomOLipar: foTRIBtaRn BEaNI g Tettes, The
am nate, as FIG T

o1/ pr o ot ve 2F, rpEOPERE IRFE slrshlf, 1BC 5P BECERe on' W) ARGk
article a f

Ater Fan nar eBorSBREL EAM8 kRERat Ity Ynbidzates coBfBinidy (1Y

inner wall s thﬁéﬁﬁko%én%;helber, etehiingeawaly the uamectelssarss edpperect ed
to electrol ess ing (FIG 9B), "outef |ayer circuits |nclud|ng

| ands f OEokils 't@nmhkadhﬁg inehdaribyl ldrouie woakd] prepardtg at an

openi ng of the sanme size as the opening in the fourth 20 i nsul ati ng

substrate was fleagedtab piecesmefpauchwinismlating circuit boards,
conducting no circuit working on the outermost surface
of the insulating circuit board forming the outermost
layer, placing between said insulating circuit boards an
interlaminar insulating layer which is B-staged, has a
B-stage resin flow of leés than 1%, with the difference
in glass transition point between the adjoining insulat-
ing layers being not gréater than 60°C, and contains no
reinforcing fiber, integrally laminating them by heating
under pressure, drilling the obtained laminate to form
holes to a depth necessary for connection, forming a
plated conductor layer by elecfroless plating, forming
an etching resist on the outermost copper surface, and
etching away the unnecessary copper.
12. A process for producing a multilayer printed
w1r1ng board which comprlses forming an etching resist
at the part where circuit is to be formed on a laminate
of copper-clad insulating substrates containing
reinforcing fiber,.etching away the unnecessary copper
foil to make an insulating circuit board, preparing at
least two piedes-of such insulating circuit board,
placing between said insuiating circuit boards an

interlaminar insulating léyer which is B-staged, has a

* [ L N S *



an openihg was formed by end mlling machi-ne at the part

corresponding to the fifth insulating substrate for formng cavity
(FIG 9D), and then solder resists were applied and dried to
constitute a ball grid array. 25 Exanple 3 I n Exanpl e
1, through-hol e was provided i nst &acf ‘o~ spot facing working portion

in the first substr at e,

-, 28 = .
?ﬂd ? heat sinR- ﬁ&?gﬁgr356P|ﬁ}§Ube desgofhan 1%, Wﬁtéléheéqh£§eﬁi§bared
e layers were nat d_und i n EX le 1
gxceftlgfr fhe in' §a SFaﬁFﬁ&Fé%§PPugp P% %F%%g% %%%%%Hﬁcu q§l(§in/npolsg?hslene
i | N pol yi sk R
si nk/ cushi on/ nd gS&Q Hﬁ ﬂe§%%%L%e&BH(#§&é Fﬁx%&akhan qgaﬁ't;?#lat panel
to constitute ag kﬁlﬂ%‘ﬁoaiéiﬁforCLng fl@é&”ph%tﬁ rally'ﬁﬁhlnatlﬁglepoxy

resin-inpregnated copper-clad glass 10 cl'oth Ian1nate MCL- E- 6

(mentioned abo¢frmhdy heatifdlgiuhder pressure, drilling the obtalned
laminate, forming a plated conductor layer by electro-
less plating to make an interlayer circuit board,
preparing at least two pieces of such interlayer
circuit board, placing between said interlayer circuit
boards an interlaminar insulating layer which is
B-staged, has a B-stage resin flow of less than 1%, with
the difference in glass transition point between the
adjoining insulating layers being not greater than 60°C,
and contains no reinforcing fiber, integrally laminating
them by heating under pressure, providing an etching
resist over the whole surface of the obtained laminate,
drilling the laminate to form Holes to a section where
connection is necessary, and forming a plated conductor
layer by electroless. platlng
13. A process for produc1ng a multilayer printed
wiring board which comprises forming an etching resist
at the part where interlayer circuit is to be formed on
one side of a laminate of copper-clad insulating
substrates containing reinforcing fiber, forming an
etching resist over the entire surface of the other
side, etching away the unnecessary copper foil on the

inner layer side to make an insulating circuit board,

preparing a pair of such insulating circuit boards,
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transition point of about 120[err]C and a thickness of 0.2 nm was
prepared as a first insulating substrate. (2) In a polyneric
epoxy adhesive film AS-3000 (mentioned above) having a gl ass
transition point of 15 about 120[err]C and a thickness of 0.05 mm was
provi ded an openi ng defi ni ng caviry3@b'prepare a first interlam nar

insulating | a f 0.1 -
|gpre?natedhcégééFlﬁga&h&F§§§qﬂ%ﬂ¥ﬁ#£HS%%%@gwﬁPaﬁ'6?84;§¥<W§§;#§re5|n
above eac d t.h

hol es’ for ned tﬁhggpprow %q"aw ed, ha% f a%%edlrfﬁd'ﬁ ﬁ;‘%{“}f@ tr*‘%g'nw :
epoxy resin A '
transition poi rlrt ’o?’ iglr S:ge er ?:]eé é‘lno %?ness #%W p%fgitasfrm An
openi ng havi NOpLRGeSAMEnY 283Rin1HG AABUILIY 1ayerd Woild Siod nterl am nar

i nsul ating | ayer was | am nate” A term nal for

connection “‘taréﬁ%bro%han 60°C, and contains no reinforcing fibe¥), -
ductor chip by w re bonding was provided at the part which is exposed

when | ani nat ed jwrelgrallly Naninatizig them by heattimy einded pressuteyer

circuits were provided at the
drilling the obtained laminate to form holes to a
section where connection is required, forming a plated
conductor layer by electroless plating, forming an
etching resist to the shape of circuit on the copper
surface on the inner layer side, forming an etching
resist over the,entirety of the copper surface on the
outer side, etching away the unnecessary copper on the
embedded side to make two interlayer circuit boards,
placing therebetween an interlaminar insulating layer
which is B-staged, has a B-stage resin flow of less than
1%, with the difference in glaes transition point o
between the adjoining insulating layers being not
greater than 60°C, and contains no reinforcing fiber,
rntegrally 1am1nat1ng them by heating under pressure,
drllllng the obtained lamlnate to form holes to a
necessary section for connection, forming a plated
conductor layer by electroless plating, forming an
etching resist to the shape of circuit on the outermost
layer, and etching away the unnecessary copper;
14. The process according to Claim 9, wherein with
reference to the B-staged interlaminar insulating layers

and the insulating substrates, the difference in glass
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non- exposed part to prepare a second insulating 5 substrate. (4)
In a 0.05 mm thick polyneric epoxy adhesive filmAS-3000 was forned
an opening greater than the opening in the second insulating
substrate to prepare a second interlam nar insulating layer. 10

(g) Epoxy sol der resists having a'gl3<95§ transition poi nt of
about 110[err]C were applied to two pieces of 0.] hi ck epox

resi n-i npr egnatE8nEaLAER- PPiRtyPRiWeEn the one wF&PiﬁQFégng§EI6ﬁi h
bei ng provided with.inner |ayer circuit.s,and having,via_hqles forned
t herein, and tﬁ€9n5i§l°“mBPé¥EaﬁPﬁaF@&.°“Rn“8%§n$%§ vERE %Eize as the
second interlapinar.inasul ati. l.ayer f.Qr 1.0t | am nate. A
term nal for cgkﬁgg,kéﬁﬂt§B§§%ié%n Sgtgrea%eqquﬁ%b3@?qﬁ re bondi ng was

provided at thggpart expgsgdprocessaeRordlingdtcdd cislih 3 ,f Qidreiini et i ng
substrate, and ~20 i nner layer circuits were provided at the non-exposed

part to preparg-gthler ¢ikedelabitieityboifr ahe interlapfhar insulatiny 05 M
t hi ck pol yneric epoxy adhesive fil mAS-3000 was fornmed an openi ng

greater than thayer is @pethegrangeheft 12i,000-55000 MPa @thI0°4 artd ipr epar e
a 25 third interlam nar insulating |ayer. (7) In a 0.4 mMn
t hi ck epoxy reshe- rapgegbeflesr 10 MPac ayrp duhec med dgings enipetta e .nat e
MCL- E- 67 was forned an -
16. The process according to Claim 9, wherein
cavities for housing the semiconductor chips to be
mounted later are provided in at least one of the
B-staged interlaminar insulating layers or the
insulating substrates.
17. The process according to Claim 9, wherein the
'cavities are enlarged in size successively from the one
in the interlaminar insulating layer or insulating
substrate closest to the part for housing the semicon-
ductor chip to be mounted 1ate£, and terminals for
making electrical connection with the semiconductor
chips to be mounted latér are provided in the circuits
fqrméd on the surfaces.of the interlaminar insulating
léyefé or insulatiné éﬁbétrates exposed by the
respective cavities.
18. - The process according to Claim 17, wherein the
cavities are through-holes, and a heat sink is provided
closing one of the openings of each through-hole.
19. The process according to Claim 18, character-
ized by using a heat sink having a support portion for

mounting the semiconductor chips and a brim smaller in
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opening of the sanme size as the third interlam nar
3

- 30 - insulating layer to prepare a fourth insulating substrate.
(8) In a 0.05 mmthick polyneric epoxy adhesive filmAS-3000 was
formed an opening of the same size as 5 the opening in the fourth
:nsulatlng su?strate to prepare a TRt interlam nar insulating
ayer. 9) . A 0.4 mmthjck epoxy resin-inpregnated .

_coppler -clad gl é’é‘é-ct]ﬂn@csﬁ [tham fod dvsuRpart \%&rtﬂ%arébgung an PREMY L

i nsul ating substrate. . 10, .(,10) The | ayers ,qbtained i, -4 ove

wer e pl a&.é séﬁ)@tt?\f‘ézrlatlﬂéf Jihee Sane tﬂeﬁé/c?rsde ea}dl‘fpa?#%aééegdt {oH AP

R0 A S e A B4R g T

an protective fi

82/ struct ure ol f ik AP lleack, AUNTIAhGTdishorddeeian of

-openi ng of the sane size a cavity/ftl at. panel 86, as shown in FIG 7.

(101 ng F01°] STAE S0 45 ity - pRicing i wiporyosd

: relation the B-staged interlaminar insulating layers and
the insulating circuit boards having éircuits formed on
an insulating subStrate, integfally laminating them by
heating under pressure, and forming via holes for
making electrical connection between two or more layers
of circuits.
20. A multilayer printed wifing board according to
Claim 10, wherein with reference to the B-staged inter-
laminar insulating layers and the insulating substrates,
the difference in glass transition point between the one
with the highest glasé transition point and the one with
the lowest glass transition point is not gieater than
30°C.
21. The process according to Claim 10, wherein the
B-stage viscoelasticity of the interlaminar insulating
1ajers is in the range of 2,000-5,000 MPa at 30°C and in
the range below 10 MPa at the molding temperature.
22. The process according to.Ciaim 10, wherein
cavities for housing the semiconductor chips to be
mounted later are provided in at least one of the
B-staged interlaminar insulating layers or the
insulating substrates..

23. The process according to Claim 10, wherein the
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el ectrol ess plating on the inner walls of the holes and 20 the surfaces

of the lamnnate, followed by electro- plating, drilling of an opening
of the same size as the opening in the fourth insulating substrate at
t he sane part and formation of an opening by end mlling nmachine
?t the part corresponding to the fifth Fh§ﬂiating 25 substrate for

ormng cavity to, provide a ltil
such ag ShommypﬁVF ées,gre enﬂarbe%yln size Q@J&es J@% &gfggh‘%ﬂéj carr|er

Co rativ
prggﬁcgé b§ ExanptSSIFBﬁFﬁ&aFﬁ8a§aﬁBsﬂﬂgg§ g%&%& oghﬁﬁgu?%§£c§%QEp%§i an
epoxy sol der g?bﬁgs%nKSCQRESggr&tE@thgﬁganga%iéi@@dic&ﬁdué@d?“cﬁﬁ%h

Chem cal Laboratory, transition point of

100-115[err] C ‘e@sbléSﬁGuB%dt hﬁt%ecoaﬁd termindle |fOF Rakings ¢lddyiddaayer .
Conpar ati ve Exanple A multilayer wiring board was

produced by 1@onniaeln;|1@w @4 thhe hea semilconddictorachpsce b2 ecmtted hat a

pol yi m de resin-inpregnat ed copper-clad glass cloth
later are provided in the circuits formed on.the
surfaces of the interlaminar insulating layers or the
insulating layers exposed by tﬁe respective cavities.
24. The process according to Claim 23, wherein the
cavities are through-holes, and a heat sink is provided
closing one of the openings of each through-hole.
25. The process according to Claim 24, charécter-
ized by using a heat sink having a support portion for
mounting the semiconductor chips and a brim smaller in
thickness than said support portion, forming an opening
of substantially the same size as the support portion of
said heat sink in the outermosﬁ one of the interlaminar
insulating layers or insulating substrates, fitting the
sﬁpport portion of the heat sink in said opening,
placing in superposition the B-staged interlaminar
ingplg?ipg layers and ;hehinsulating circuit boards
ha%&néhéircuits fbrﬁédﬁéﬁkthe insulating substrates,
integrally laminating them by heaﬁing under pressure,
and forming via holes for making electrical connection
between two or more layers of circuits.
26. A multilayer printed wiring board according to
Claim 11, wherein with reference to the B-staged inter-

laminar insulating layers and the insulating substrates,

AR



| am nate MCL-1-671(trade nane, avail able from Hi tachi Chem cal Co.,
Ltd.) was used for the first, second and third insulating substrates,
and that a polyneric epoxy 15 adhesive film AS-3000 (nentioned above)
having a gl ass transition point of about 220[err]C was used for the
first, second and third interlam mad? msul ating | ayers.

The thus produced nultilayer wiring boards _ . wer.e oof agai,nst
exfoliation ofth&nﬁhﬁfﬁ6ﬁ§°&n&nVSQgSSZGranF&FﬁEPi@FlPﬁPEF@WQ% e S e,

ol T 2n ™ s 20 2hdhi gnegt bnRe' $30a83000' 3043t 20U ¥d Gne with

exfoliation anft ny parts in W ring

boar ds of,th aratiye I J:€.Nn =
and void forna%PSniﬁgggge ﬁgﬁﬁ the %ﬁ%ﬁ%@' 8&%‘qu;?%n'gé%%bﬁﬁigﬁgg‘the
Exanpl es of thggegesent invention. As descri bed above, the

present invention ~ provides a nultilayer printed wiring board having
- 32 - exegl | ent i nphll pRokedlsd aticordaings tteex1linatliIgh whithkesai the

formation due to heat history of the board and al so havi ng hi gh

i nsul ation rel gaBithiged ¥3s¢oldlasticityeeii ahe interlaminar insulating
layers is in the range of 2,000-5,000 MPa at 30°C and in
the range below 10 MPa at the ﬁolding temperature.
28. The process according to Claim 11, wherein
cavities for housing the semiconductor chips to be
mounted later are provided in at least one of the
B-staged interlaminar insulating layers or the
insulating substrates.
29. The process according to Claim 11, wherein the
cavities are enlarged in size successively from the one
in the interlaminar insulating layer or insulating
substrate closest to the part for housing the semicon-

. ductor chips to be mounted later, and terminals for
making electrical connection with the semiconductor
chips to be mounted later are provided in the circuits
formed on the surfaces ‘of “the interlaminar insulating
layers or the'insulafihgfsubstrates exposed by the
respective cavities.

30. The process according to Claim 29, wherein the
cavities are through-holes,land a heat sink is provided
ciosing one of the openings of each through-hole.

31. The process according to Claim 30, character-

ized by using a heat sink having a support portion for
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reliability of through-holes or via holes, and a process 5 for producing
such a wiring board. - 33 - WAT IS
CLAIMED I S 1. ~ Amnultilayer printed wiring board conprising a
plurality of interlamnar insulating |layers, a plurality -of insulating
substrates containing a reinforcenent, Tn*%nnts formed on the surface of
said insulating substrates, and via holes f.or ng electrlﬁﬁl connec-

: |hon bﬁt }[/veenI t Meudtingr é:lﬂeaf&“%wdgﬁcrt&ﬁ t""é"'pasalad1 % brim sm

rou wo | a | t d [
Iayﬁrgdi sposedﬁl’r&?‘é‘ g\ﬁé‘ea IrFT" }lﬁé’sporrﬁ eﬁoﬁqﬁéﬁni e.rI ngrplaor&)yémglt Ingg
eac an i nsul

fl ow t her eof bg) I ngﬁbgs %t@laeﬂ%a?'% rsg'dé% g??r%t%#%etniig | ass I "
transition poig %aaf h«aacth o S5 B SIS |t |/ @&qlﬂéﬁaﬂnaﬁe

adj oining insulating substrate bei ng not greater than 60[err]C
A mul tilayer pringhadting NayeRd GradHy Qﬁhﬁxlta&mq aAstlbramﬁs',elﬁﬁmg

B-stage viscoelasticity of the interlamnar insulating layers is in the

range of the support portion of said heat sink in said opening,
placing in superposition the B-staged interlaminar
insulating layers and the insulating circuit boards
having circuits formed on the insulating substrates,
integrally laminating them by heating under pressure,
and forming via holes for making electrical connection
between two or more layers of circuits.
32. The process according to Claim 19, wherein an
unevenness for increasing adhesive force is provided on
at least the side of the brim portion of the heat sink
to be bonded to an insulating layer.
33. The process accordiné to Claim 16, wherein
terminals for making electrical connection with other
wiring boards are provided on one side and openings for
mounting the semiconductor chips are formed in the same
side or in the opposite side.
34. The process according to Claim 23, wherein the
terminals for making electrical connection with other
wiring boards are pins.
35. The process according to Claim 23, wherein
lands for making electrical connection by solder balls
are provided as terminals for making electricél

connection with other wiring boards.
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2,000-5,000 MPa at 30[err]C and in the range bel ow 10 MPa at the nol ding
tenperature. 3. A nmultilayer printed wiring board according to

Claim1l, wherein cavities for housing sem conductor chips to be nounted
| ater are forned in one or rmre of the in erl am nar insulating layers or
the insulating substrates. . ' tllayer prlnted Wi ring board

ding t 1, th t
Successi vel y f%ﬁ{ the ond® %ﬁ'n%ﬁga%ﬁféﬂcéﬁ G qaiAn g  Widddin the
- 34 - | | wh h
sem condug%/g; g‘ ggrg o'l%b %t%%%g@‘%%e% nfat%s5t ??rddrzr'caﬁlt Ingnel ecte; ?cgl ©

connection withqt he Semigg@n £ HRDAANE 18 WYefith |5 G Iy ded
in the CIrCUItS ‘formed on tHhe surfaces of the interlam nar i nsul ati ng

layers or insubalishd cHiel P aRs inteaaeshitar tisJesie ildayawidt es. 5.

A multilayer printed wring board according to C aim4, wherein said

cavities are t hinh@wdatielesubd¥ttares having via holes running there-
through is composed of a thermosetting resin comprising
40-70% by weight of a polyimide, 15-45% by weight of a
bismaleimide-diamine reaction product and 15-45% by

weight of an epoxy resin and represented by the

following formula (1):

i i i
o o C
_ N/ \N—Ar eee (1)
\,i, o
0

0

wherein Ar is a group represented by the following
formula (2) or (3), the group of the formula (2) being
contained in an amount of 10-98% by mole and the group

of ;the formula (3)5being_contained in an amount of 90-5%

by mole-;ﬁ

wherein % represents -C(=0)-, -SO0,-, -0-, =S=; =(CHz)us

A



heat sink is provided closing one of the openings of each of said

t hr ough- hol es. 6. A multilayer printed wiring board according to
Claim 3, wherein termnals for nmaking electrical connec- tion with other
W ring boards are provided on one side of the board and openings for
mounti ng sem conductor chips are forned i%? the same side or in the

opposite side e hoard . ltil 18 L nt 1Ll 0g. b d
according to oﬁgrﬁ?ﬁ _ﬁM_eF'gi(ﬁZIFm’t-e-rcrﬁ%nE{a‘tq)lé-'f o’?élﬁ'ﬁ(%f{%ﬂ (?]gc rﬂ!;(l(’:%?' R
it ed v ri ngaBAaPd=EE: SR an 51 EBREOE. 4R, GESaLREH &8 Mav tE,
maki ng el ectri nect | ' 0 I.r N d r ' d
fordnaking eleggkiggﬁacggngg?F§EEg§ E%%@Egkggl%gggég.%na %YI% %régggggpgr
producing a mu a n b b Wit i |

I nterl am nar %%Shl gtgihrzlghlba}%grﬁgbgth\?eg% Eegs%lgc%tc%ihn?ﬁg@{ rﬁ?gﬁlﬁ?ﬂ%ﬁ]w t

boards havi ng gubgtitaeherned on an insul ating
- 35 - substrate containing reinforcing fiber, said inter-

Rl R3
»oj X eee (3)

R, R,

wherein R;, R,, R; and R, represent independently
hydrogen, C;., alkyl group or alkoxy group, with at least
two of them being alkyl group or alkoxy group; and X

" represents -CH,-, -C(CH;3);-, -0O-, -S50;-, -C(=0)- or
-NH-C(=0)-.
38. The process according to Claim 16, wherein the
openings designed to constitute ca&ities for housing the
semiconductor chips to be mounted later are formed in at
1eas£ one of the interlaminar insulating layers or the
insulating substrates, and the structural members are
integrally laminated by heating under pressure to
provide a laminate structure of flat panel/protective
film/combination of B-staged ihterlaminar insulating
layers and insulating circuit boards having circuits
formed on insulating substrates/cushion material/molded
article having openings of the same size as cavities/

flat panel.
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| am nar insulating | ayer being B-staged, having a B-stage resin flow of

" less than 1% with the difference in glass transition point between the
adjoining insulating |layers being not greater than 60[err]C, and not
containing reinforcing fiber; integrally |amnating them by heating under
pressure, and formng via holes for nakyhpihlectrical connecti on between
two or.nore . layers of circuits. 10. A process for producing a
nultllayer prlnted wi ri ng board which conprlses formi ng an etching resi st
at the part where circuit is to_be formed on a | am nate of copper-clad

I nsul ating substrates containing reinf Lng iiber, etching away the
unnecessary copper foil to neke an in circuit -board, preparing at
| east two pieces of such insulating CIrCUIt board pl aci ng an interlan nar
i nsul ating | ayer betwg n said |nsulat|ng circuit boards, said interlam nar
I nsulating |ayer be 3 _____________________ Bslal age resin flow of |ess.
than 1% with thed

adj oi ni ng |nsulat|2?
“"k e == ‘L‘“’ ’ “““““““““

cont ai ni ng rei nf a2
III”I" 11 r”"‘v”

pressure, providing 6 e G [
obt ai ned | am nat e, driélI am’ nate t \ f%rm hol es

N s n the
............ !b--‘_“-__‘___u-\.‘__-_-

' qand not
eati ng under
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to a depth required for connection, and formng a conductor |ayer by
el ectroless plating. 11. A process for producing a nmultilayer printed
- 36 - wring board which conprises formng an etching resist at the part

where circuit ist

0 be forned on a lamnate of copper-clad insulating

substrates containing reinforcing fib& /fching away the unnecessary
copper foil to make an insulating circuit board, preparing at |east two
pi eces of such insulating circuit boards, conducting no circuit working on

t he out ernost surf
outernost |ayer,
i nterl am nar i nsul

ace. of the insulating circuit board form ng the

pl aci ng bet ween saldFrrgg ga%ng circuit boards an
ating:-layer which is*BY3a has a B-stage resin f1 ow

of less than 1% wth the difference in glass transition poi nt,Pet ween the .

adj oi ning insul at -

contains no reiff

under pressure,
necessary for co

s being not greater than 60
C Hiber, integrally Ian1nat|ng t he
gh/ =yt dlamnate to { | th
Wdgndd] | VI 9994
/ ! %) W
— _________j NS NN

oL

) ~
51 \5
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-pl ated conductor |ayer by electroless plating, formng an etching resist
on the outernost coppér surface, and etching away the unnecessary copper.
12. A process for producing a nultilayer printed wring board which
conprises formng an etching resist at the part where circuit is to be
formed on a lami nate of copper-clad i @M4lfaB ng substrates containing.
reinforcing fiber, etching away the unnecessary copper foil to nake an
insulating circuit board, preparing at |east two pieces of such insulating
circuit board, placing between said J %éfti circuit boards an
interlam nar insulating [-ayer which igpi &g has a

- 37 - B-stage resin flow of less than 1% wth the difference 1in glass
transition point between the adjoining insulating |ayers_being not greater

than 60[err]C, 4 no relnforC|ng fiber, integrp [l Attty ng

t hem by heati ng {. fias uv drilling the obt ai -‘-“‘ ‘f‘ d ﬁ ng a
pl at ed conduct or {1 I '

circuit board, B i rn;‘“‘"}ét‘

F1G. 5B

I f ‘/‘ I’ <3
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SOLDER SOLDER
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circuit board, placing between said interlayer circuit boards an
interlamnar insulating |ayer which is B-staged, has a B-stage resin flow
of" less than 1% with. the difference in glass transition point between the
adj oi ning insulating |ayers being not greater than 60[err]C, and contains
no reinforcing fiber, integrally Iam ngimpg3them by heating under

pressure, providing an etching resist over the whole surface of the

obtained lam nate, drilling the lamnate to formholes to a section where
connection is necessary, and form ng a plated conductor |ayer by _
el ectroless plating. 13. A process for producing-a multilayer printed

‘Wi ring board WrEt!nﬁon’%'aes formng an etching resist -at the part where
interlayer circui 51 e formed on - one side of a |lam nate of
copper-clad insulating substrates c FAGING WORISING RORBION  or i ng an
et chi ng resi st overthereate—SpHaae— he—6 ' away the
unnecessary copper mm mmaMMM i ng

circuit board, preparing a pair of such insulatifg circuit boards,
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-38- placing therebetween an interlamnar insulating |layer which is
B-staged, has a B-stage resin flow of less than 1% wth the difference in
gl'ass transition point between the adjoining insulating |ayers being not
greater than 60[err]C, and contains no reinforcing fiber, integrally

| am nating them by heating under press@¢,1 3iIrilling the obtained |am nate
to formholes to a .section where connection is required, formng a plated
conductor |ayer by electroless plating, form ng an etching resist to the
shape of circuit on the copper sugra!sgo he inner |ayer side, formng an
etching resist over the entirety cdpper surface on the outer side,
etching away the unnecessary copper on the enbedded side to make two
interlayer circuit boards, placing therebetween an interlam nar. insulating

o B oy . ey r A i

sul ating
nforcing fiber,
integrally lam nating them by heating under pressure, drilling the
obtained lamnate to formholes to a necessary section for connection,
formng a plated conductor |ayer by electroless plating, form ng an
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etching resist to the shape of circuit on the outernobst |ayer, and étching
away the unnecessary copper. 14. : The process according to Caim?9,
wherein with reference to the B-staged interlamnar insulating |ayers and
the insul ating substrates, the difference in glass

- 39 - transition point between the org M @ the highest glass transition
point and the one with the |owest glass transition point is not greater
than 30[err]C  15. The process according to Claim9, wherein the
B-stage viscoelasticity of the interlamnar insulating layer is in the
range of 2,000-5,000 MPa at 30[err]C and in the range below 10 MPa at the
nol di ng tenperature. 16. _ The oEﬁ?s e?zyrding to Caim9, wherein
cavities for housing the sem conductor s to be nounted |ater are
provided in at |east one of the B-staged interlam nar insulating |ayers or

the insulating substrat EﬁﬂlRPUGH-HOLEThe process accordRuuGA-HGRLE 9.
nla

wherein the cavities are 3 rged 1'n Size successively f(on1the one in
7

the interlamnar i é;;;i/?;7;§iﬁ%??;9§/;/2/’ } -//;/C
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substrate closest to the part for housing the semcon-- ductor chip to be
mounted later, and terninals for making electrical connection with the
sem conductor chips to be nounted |later are provided in the circuits
formed on the surfaces of the interlamnar insulating |ayers or insulating
substrates exposed by the respective_pr11K}s. 18. - The process
according to Claim1l7, wherein the cavities are through-holes,- and a heat
sink is provided closing one of the openings of each through-hole. 19.

The process according to C aim 18, character- ized by using a heat sink
havi ng a support portion for nounting the sem conductor chips and a brim
smaller in ' - 40 - thickness than said

support portion, formng an opening of substantially the sane size as the
support portion in the outernost one of the interlamnar insulating |ayers
or insulating substrates, fitting the support portion of the heat sink in
sai d opening, placing in superposed relation the B-staged interlani nar

insulating | ayers and
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the insul ati ng circuit boards having circuits fornmed on an insulating

substrate, integrally
form ng via holes for
| ayers of circuits.
to Caim210, wherein
I nsul ating layers_and
transition dy

| amt nating them by heating under pressure, and
maki ng el ectrical connection between two or nore .

20. A multilayer printed wiring board according

with reference t yhpgﬁ-staged inter- | amnar

the insul ating substrates, the difference in glass

en the one with the highest glass transition p0|nt

Borerric an “eTJﬁEIW' BQcEor aing (0 G alm 10, whel BROUGH-AOLE

B- st age vi scoel asti ci

range of 2, 000-5, 000 L"

nol di.ng t enper at ure:
cavities for housi ng
provided in at |east
the insulating subst
wherein the

FIG. 9C

"FIG. 9D

T e ot o s s ol vl B2 f%ﬁ;

M| B2 3Ihe process according to C P, “}
‘ ~M luct or _chips to be mounged _;";.9{4 =E—.€
: “““"" interlam nar | pexpa-oal||abd s or
/ The _process accord' 1.8 28i a0,
B ol NN N ;\‘

" //////////// &

()]

. ELECTROLESS PLATING

S

L L

h AN A N

L

’% 8

L —p—— v.a o e s

ya y.a

A A . W . h WA V. W . Y /
\
# //////////////“(\/\
| “// | L
7 T 7
| 777 |
OU1§ER LAYER CIRCUT OUTSER LAYER CIRCUIT

(OPENING USING END MILLING MACHINE
/

L

. - .

A . . N

I | ////

A WA WL WA Y

5“44444//////44@




- 41 - cavities are enlarged in size successively fromthe one in the
interlam nar insulating layer or insulating |ayer <closest to the part for
housi ng the sem conductor chip to be nounted |later, and terninals for
maki ng el ectrical connection with the sem conductor chips to be nounted
l'ater are provided in the circuits for@d o@ the surfaces of the
interlam nar insulating |ayers or the insulating |ayers exposed by the

. respective cavities. 24. The process according to Claim23, wherein
the cavities are through-holes, and a heat sink is provided closing one
of the openings of each through-hole. 25. The process according to
Cl aim 24, character- ized by using heat si nk hQQ ng a support portion
for nmounting the sem conductor chi and a brimsgaller in thickness than
sai d support portion, formng t he sane size as
the support portion of said héghl\'s i 0 a of the
interlam nar insulating layer $ar : fli tting the

support - portion of the heat si
the B-staged interlamnar ins
boards having circuits forned

sard opening, placinglin superposition
ting circuit
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'iﬁtégrally | am nating them by heating under pressure, and formng via
hol es for nmaking electrical connection between two or nore | ayers of

circuits. 26. A multilayer printed wiring board according to Caim
11, wherein with reference to the B-staged inter- |amnar insulating
Iayers and the insulating substrates,10/13 - 42

- the difference in glass transition pol nt betmeen the one with the

hi ghest gl ass transition point and the one with the |owest glass

transition point is not greater than 30[err]C  27. - The process

according tdeq Gm|1|1Awhere| n the B-staged viscoelasticity of the

i nterlam nar insul ating_ layers is in the range of 2,000-5,000 MPa at '

30[err]C and in the raly@ é ATING1MATERIAL the nol ding tenperature. 28.

The process according to (C amﬁgugwaﬂm_g cavi ties THRODGHHOLENe
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29 "The process according to Gl aim 11, wherein the cavities are
enl arged in size successively fromthe one in the interlam nar insulating
| ayer or insulating substrate closest -to the part for housing the sem con-
ductor chips to be nounted |ater, and term nals for making electrical
connection with the sem conduct or /tpf?]be mounted | ater are provided
in the circuits forned on the surfac of the interlam nar bﬁﬁﬁhatﬁdﬂg

C
Iayers or the insulating: substrates exosed b the respegtrve cavitres.

o aviNSEEATING

through hoFﬂS 601 accor "”yfﬁlﬂﬁﬁ’”’m SUBSTRATES of

each through-hol e. “‘ he process accorr ng ) 0 4 C acter-
i zed by using a heat s| nk having a support portion for &)EBER t}'ﬂ
- 43 - nounting the sem conductor chips and a brimsnaller in thickness
than the support portion, forming an 1'P«3-\-. of substjr al |y the sane

size as th rti ool 2ad e STINQINTERLAYER he
i nterlan ngiﬁsjg ng | dy-e 'y, ¢IRCGUI'Rg
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t he support portion of said heat sink in said opening, placing in

superposition the B-staged
insulating circuit boards

interlamnar insulating |ayers and the
having circuits formed on the insulating

substrates, integrally lamnating them by heating under pressure, and
forming via holes for making electrichl2£dn8ection between two or nore

layers of circuits. 32.
an unevenness for increasi

Tayer . aaF 1 G RBA o

- The process according to O a ein
ng adhesive force is provided mwﬁ%%mt he

o INSSLATING g

' SUBSHRAIE f or
maki ng el ectrical connection wth other wring boards ar EPW one
si de :and openings for nounting the seniconductor chips are Tormed inthe

same side or in the opposi

te si de '34 _ The process according to

Cla|m23 V\,herelnthe ter

ot her F\g' e pily m@%
23, vvherel I maki agepete€r-Cedgoadnes fer INPFERE AYBRE

provi ded as term naI s for makl ng “electri caI _ @REUITM 'l ng

boar ds.
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‘44 - 36. The process according to claim9, wherein the [|amnate
nol ding tenperature is 165-200[err]C.  37. The process according to
Cl'aim 9, wherein at |east one of the interlam nar insulating |ayers or
i nsul ati ng substrates having via holes running there- through is conposed

of a thernosetting resin conprising #$#&/Z098by weight of a polém de,
15- 45% by wei ght of a bisnal.ei m de-diam ne reaction productINa EB@bby

wei ght of an epoxy resin and r b [ (1):
[err] - - wherein Ar Iomnng fornul a
(2) or (3), the group of th 1 an amount of
10- 98% by I nd grou ined in an
amount of f'egl |41A
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by. nol e: [err] wherein Z represents -C(=0 -, -SOerr]-
-0;, -S-, -(CHerr])[err]-, - 45 -
-N+C(=0) -, -C(CHerr])[err]-, -C(CF[err])[err]-, -C(=0-0 or a bond; n
and mare each an integer of 1 or greater; Z's may be the same or
different fromeach other, and hydrogen in each benzene ring may be

substituted wth c te stituent; [err]
wherein R err] ABRTRA T, O%Féd‘% gm%ﬁ represent i ndependent |y
hydrogen, Clerr] -[err] alkyl group or alkoxy group, with at |east

MULTILAYER PRINTED WIRING BOARD

A multilayer_pfinted wiring board comprising a
plurality of interlaminar insulating layers, a plurality
of insulating circuit boards having circuits formed on
the insulating substrates, and via holes for making
electrical connection between two or more layers of
circuits, wherein the difference between the glass
transition point of an interlaminar insulating layer and
that of the adjoining insulating substrate is not
greater than 60°C, is proof against exfoliation due to
heat history of the board and has high reliability of

insulation and through-hole connection.

This Sheet Has Been Rer

gL ]




two of them being al kyl group or al koxy group; and X represents -CHerr]-,
-C(CH err])[err]-, -0-, -Sderr]-, -C(=0- or -NHC(=0-. 38. The
process accordlng to Clain116, wherein the openings designed to constitute

cavities. for housing the sem conductor chips to be nounted |ater are

formed in at |east one of the interlamnar insulating |layers or the

I nsul ating substrates, and the structural nenbers are |ntegrally I?n1nated

by heating und@BSHRACT,QF (THE BISGLOSURE| ami nate structure of fHigt 1

panel /protective filnfconbination of B-staged interlam nar insulating

| ayers and insulating circuit boards having circuits fornmed on insulating

subst r at es/ cus TR FRIMEPHIRING HoRsERYI NG openings of the same

size as cavities/ flat panel

A multilayer printed wiring board comprising a
plurality of interlaminar insulating layers, a plurality
of insulating circuit boards having circuits formed on
the insulating substrates, and via holes for making
electrical connection between two or more layers of
circuits, wherein the difference between the glass
transition point of an interlaminar insulating layer and
that of the adjoining insulating substrate is not
greater than 60°C, is proof against exfoliation due to
heat history of the board and has high reliability of

insulation and through-hole connection.
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