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adhesive composition for the insulating adhesive layers,

and processes for producing these circuit boards.

The wire scribed circuit boards have a
structure in which the adhesive léyers are provided on
the substrates, and a plurality of wires having an
insulating coating for forming conductor circuits are
scribed and fixed in said layers, with the interlayer
connections being made by through holes, and such cir-

cuit boards are disclosed in US Patent Nos. 4,097,684,

-3,646,572, 3,674,914 and 5,674,602. They are known as

the printed circuit boards which are capable of
high-density wiring and advantageous for matching of

characteristic impedance and reduction of crosstalks.
3 BN

In the prior art, insulation resistance of the

3 E

circuit boards was well within the range of permissible
error for the conventional wiring density, and posit-
ional precision of wires was also acceptable for
praptical use because of low wiring density and large
hole size although there would usually be observed wire
swimming of approxiﬁately 0.2 mm against the design

value after wiring, lamination and bonding of the

L IIIIIIIIHIII

*G00002*

, 674, 602.

F@pﬁ{ | hin the range. of
20 error for t%éé}%:% ntiona wgf%%g%enés?t??ganﬂr%%ﬁt- I onal

L

AFGE T

b




practical use because of lowwring density and | arge hole size although
tthere woul d usually be observed wire sw nm ng of approximately 0.2 mm

ai nst the design 25 value after wiring, |amnation and bondi ng of the
111122121 M ErErr rerer 11212 e ol *Go00M@* 2 - printed circuit
boards. However, increase of wiring density such as seen in recent years
may | ead to an excessive reduction of insulation resistance when a
rubber - based aphested ¢sr&uiitedohwvdsbondi ng. Al so, higher wiring density
entails snmaller hole size, and further, enlargement of wire swm mng
tends to cause di spl acenBave¥ery hénrrsarat Phgwesangddensisy suchhes
posi tions where through holes are to be forned, giving rise to the problem
of i nproper.wi $@SN 18" cBRRBREI BRATASMAYsSPALi bR 8B EKFSSPL¥BI ERAVOYiSDri ng
adhesi ve sheets using henagl an eBoxy ' an e58§y-nnditied

a resin resin,
pol yvut adi ene 3 tHe }?Egoﬁsrﬁﬁﬁﬁg?gg? wh§ haa§ugggﬁr8§§8di PSBYE. 164525,
h b . [ t hod h .
ave been Hroposg f&§g$$ﬂéfﬁgconxgga'oﬂ§ nh8E ng;P?ﬁég %§?§n83¥$ﬁ9%en

| am nated ~after TiXxrn fes having an 1 nsu t hese

methods, SINCesAlfoRVhETENG1LS, COhAT BRENORD oRIEBLEASAR! B¢ BELAALEGLAT L er

wiring by use of said type o esive, It is tried to control " wr

swi i ng by 20naegli fends PES! J:éﬁi@érai§§1588méﬁ€po?%%%n_&ﬁ@a%ﬁ?”&oﬁﬁ:@@ _
and the lam nating step to cause a slight degree of curing of The adhesive

| ayer. Howeveryitresr&asehefpbbetibasi wherenshbatgRoredekherpr ebl e of
reduced sol der heat
formed, giving rise to the problem of improper wire
10 connection.

As a solution to this problem, UV curing
adhesive sheets using a phenol resin, an epoxy resin, an
epoxy-modified polyvutadiene or the like as adhesive,
such as disclosed in JP-B-5-164525, have been proposed.

15 In the conventional methods, prepregs have been laminated
after fixing the wires having an insulating coating. 1In
these methods, since wire swimming is enlarged when
prepregs are laminated after wiring by use of said type
of adhesive, it is tried to control wire swimming by

20 adding a preliminary curing step between the wiring step
and the laminating step to cause a slight degree of
curing of the adhesive layer. However, increase of the
laminations has posed the problem of reduced solder heat
resistance because of the enlarged difference in thermal

25 expansion coefficient between the prepreg or substrate
and the adhesive at the glass transition point or above.

On the other hand, the multilayer printed

circuit boards usually comprise an interlayer substrate

THIS SHEET HAS BEEN
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resi stance because of the enlarged difference in thermal 25 expansion
coefficient between the prepreg or substrate and the adhesive at the gl ass
tyransi tion point or above. On the other hand, the multilayer printed
circuit boards usually conprise an interlayer substrate 1 TH S SHEET HAS
BEEN REPLACED 3 containing a power sodrde-layer and a ground | ayer, a
plurality of prepreg layers having circuit conductors thereon on the
surface of theopfeéniagen POWELr SCATro@ daviedl afdf ¢ dxand jléyeomect i on

of only necessary 5 circuit conductors, plated-through holes for electrical
connect i on ofPﬁ§6§§§§Wy°élP&@PFeeb&&d@F@r?aWHP@bﬁﬁﬁﬁqlttqﬂ9q%ﬁﬁ9Eﬁed

| ayers, and a_solder resist for _insulatin t he urface ircuits.
met hods are kikG®ASPEr Opr & cFH§f§§8h0%164%nﬁﬂﬁ%§%§¥ﬁﬁ| éﬂ:éVF%U|Hjboards

A typical and, ﬁ%m@”'xye‘i%%%l%%t h%%ln%%f@rllo%e%ft '6%13} ?%%ie%fsa hing away

unnecessary portions °&f €a“Copper f oi copper amndte to form

nternal gircuitsyand cohﬁh%ﬁ'o?%er PR i ARRS U L AU

source 15 | ayer and a ground layer, placing thereon prepregs and copper

foils and pregshhgcthien Wt hcbealhary airdultte @oddudtfshatiugretahi ng away
unnecessary portions of the copper foil and repeating the placing of

prepregs and thkelamigudited dufelrisQnahdr ar eglidead rdsiies, fdd lindsig dtdlres 20
in portions necessary for electrical connection, netal- l|izing the inner
wal | s of sai dthel esrlfincel edircoliess pl ating or ot her appropriate neans,
et chi ng away
Many methods are known for producing such
10 multilayer printed circuit boards. A typical and
commonly known method comprises the steps of etching
away unnecessary portions of a copper foil of a
copper-clad laminate to form intermnal circuits and
interlayer substrate which constitutes a power source
15 layer and a ground layer, placing thereon prepregs and
copper foils and pressing them with heating for integral
lamination, etching away unnecessary portions of the
copper foil and repeating the placing of prepregs and
the circuit formation for requifed times, drilling holes
20 in portions necessary for electrical connection, metal-
lizing the inner walls of said holes by electroless
plating or other appropriate means, etching away
unnecessary portions of the surface copper foils, and
coating a solder resist, followed by drying.
25 A method is also well known in which the
interlayer substrates for the respective layers are

separately produced, and after positioning with guide

pins, these substrates are integrally laminated and



unnecessary portions of the surface copper foils, and coating a sol der
reesi st, followed by drying. 25 A nethod is also well known in which the
interlayer substrates for the respective |layers are separately produced,
and after positioning with guide pins, these substrates are integrally
l*am nated and 4 drilled to formthrough-heles, followed by formation of
surface circuits and a solder resist. The recent tendency toward smaller

si ze, higher pedfldedance famxth nhirtouglhi datliesn dfo Ifluneid dns fafrmat iRdrecdf oni ¢
devices has further pronpted the effort for realizing higher wiring
density of thestylfaiceagdrcpriitist @ddwiar isiod decamres.isSuch efforts for attaining
hi gher wiring density have materialized further reduc- tion of interlayer
thi ckness, wire size andThft &ecapdr tepdeamve dowWeg cheime ldieanstiere, and use of

interstitial via _ ,holes (fl VH) which connect the adjoining wiring |ayers
al one. Reduct i BA9BFTsPLEIorMADLes AddnIitdldsaitdrnortl fpmcs igne
required for a i.0l .hi gher. density . of . the wiring boards. 15 A built-up
Wi ring boa?_d o%&%hg?rggé?urge_vilﬁesv\%ﬁgh ftllﬁé:}‘ieﬁs@rzgfripﬁ%dl %sefzfl}?(ftt r
conduct or cir Cukhsi-3hg haghed! 6dakbenRakaly af the guhelsudace of an

interlayer substrate h n proposed as an-exanp pri Ated circuit

board of a nul piriayed &ikiahubeardd A GRERDRIY RGACHGEd RGNy e for
producing the built-up wiring boards is shown here. On the outer surface

of an interl ayRighaebsiiataghdensg tiyh@alvat aaltayek 1 i GledC Yhilrg hldhe reQih d-S
formed an insulating layer, which is
tion of interlayer thickness, wire size and interlayer

10 connecting hole diameter, and use of interstitial via
holes (IVH) which connect the adjoining wiring layers
alone. Reductioh of size of IVH and multiplication
of layers are now required for attaining higher density
of the wiring boards.

15 A built-up wiring board of a structure in
which the insulating layers and the conductor circuits
are laminated alternately on the outer surface of an
interlayer substrate has been proposed as an example of
printed circuit board of a multilayer structure.

20 A commonly practiced procedure for producing
the built-up wiring boards is shown here. On the outer
surface of an interlayer substrate having the interlayér
circuits thereon is formed an insulating layer, which is
the first layer of the laminate, by coating and curing

25 an adhesive for additive.

The "adhesive for additive" means an adhesive

for forming conductor circuits on the surface thereof by

electroless plating.



the first layer of the lamnate, by coating and curing 25 an adhesive for
additive. The "adhesive for additive" neans an adhesive for formng
conductor circuits on the surface thereof by electroless plating. 5 Then
the holes for formng IVH are fornmed at the necessary portions of the

i*nsul ating layer by laser beamdrillings %t etching or photo etching

nmet hod. Laser beamdrilling is a technique for nmaking 5 hol es by applying
| aser beanms to the perti fben $het bodes tfloe ifrsuliag IFH ayer foomeausg
evaporation of the layer material at the spots. Wt etching is a method in
which the pertheepecpssaran®ostions iods hgt imgulafdndarda@yest dedadfyy with
a chem cal etching solution. Photo 10 etching nethod is a nethod in which
the pertinent PSRM firddding i Weti fEGPArEngT BParCard Peinde MSFSH phot o-
cured, with the other portions.renoved,hy devel opnent. .A surface raugheni ng
treatnent is carried outiaéﬁrtﬁgaﬂhggﬁﬂ ﬁﬁﬁaﬁsiﬁsgﬁghﬁhﬁﬁ%nﬁﬂﬁ W%hf%%

catal yst for pasi ti ctr.ales per. phati I pld he

r oughened gurfégéggoggo%hggyﬁhgn l&%g%s?)te 8% goe(%th%ongggl%ggl%peélp%%lstaﬁ%g.

Then the curreghepahis16@ingenhoe® RY Bhee! LRIRHRY & &1 ¥HEd A
el ectroplating 1s carried oOut Thereon to a necessary thickness to form an

etching 20 respsterIhe B@rfithenspaftere weteledlhigigr es St nkandeeam wHardred
are selectively renoved by etching to formouter |layer wiring. The
interlam nar imdel peirtgnkeayepoaitdonsoducher imaydmatfiognilagdrhearsecond | ayer
can be forned
etched away with a chemical etching solution. Photo
10 etching method is a method in which the pertinent por-
tions of the insulating layer are selectively photo-
cured, with the other portions removed by development.
A surface roughening treatment is carried out
on the interlaminar insulating layer, and a catalyst for
15 depositing electroless copper plating is applied to the
roughened surface to form a thin deposit of electroless
copper plating. Then the current paths for performing
electroplating are formed and electroplating is carried
out thereon to a necessary thickness to form an etching
20 resist. The portions where no etching resist has been
formed are selectively removed by etching to form outer
layer wiring.
The interlaminar insulating layer and
conductor layer forming the second layer can be formed
25 basically by repeating the process of the built-up board
producing method described above.

Reduction of the insulating layer thickness

has been proposed for realizing thickness reduction of



25 basically by repeating the process of the built-up board producing
et hod descri bed above. Reduction of the insulating |ayer thickness has
been proposed for realizing thickness reduction of 6 the multilayer
printed circuit boards. There is a limtation on the degree of thickness
rreduction that can be achi eved when prepregs containing reinforcenments
such as glass cloth are used for the insulating |ayers, so a 5 resin s
cont ai ni ng no ghessutkdfhyer piriketedi ofiscudt Weatsishas Thegentilsy abeen

devel oped as an inproved insulating |layer. Wen plating is conducted o
recessed portilémisathoasonvihet Hegaees ofotdgkacsepressicd om thed cpp
m ddle of I'VH, _and if the second built-up layer is formed with said

depr essi on | ef Pe aRBIENREsWhPE BFS@E@@& C@ﬁtPH@l§@b§?ﬂ§¢€r§€WP@éé S8
substrate poor _in_ _flatnes

mounting of pa??sgéﬁsgh8ﬁ95hreaﬁtPﬁ&ggfoa.588nﬁ85 gri3e
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point, linear expamgt@ngcosibi-cient or storage elastlc nodul us bet ween
said insulating layers "and the interlayer substrates. Regarding the
sem conductor chip packagBgn plating is conducted on a recessed
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portion such as IVH, there is formed a depression in the
middle of IVH, and if the second built-up layer is
formed with said depression left, unevenness is produced
on the substrate surface to make a substrate poor in
flatness, resulting in a reduced bonding precision in
mounting of parts or shortcircuiting or disconnection of
lines in the wiring step.

Also, increase of the layers containing no
reinforcements such as glass cloth in the PC boards
gives rise to the problem that voids tend to be formed
in the interlaminar insulating layers or separation
thereof tends to take place due to the difference in
glass transition point, linear expansion coefficient or
storage elastic modulus between said insulating layers
and the interlayer substrates.

Regarding the semiconductor chip packages,
JP-A-59-158579 taught a structure in which the terminals
connected to the semiconductor chips are led out from
the inside to a part on the outside of the package to

constitute a leadless chip carrier.
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25 JP- A-59-158579 taught a structure in which the termnals connected to
t-he sem conductor chips are led out from the inside to a part on the
outside of the package to <constitute a |l eadless chip carrier. 7 Al so,
JP-B-58-11100 disclosed a pin grid array having a plurality of rows of
t'erm nal pins for connec- tion to the theowgh holes in the other
package-nmounti ng boards, and a process for producing such a pin grid 5
array. JP-B-58-11100 al saldioscles®dss-halloogridcdrasayd a mpiwhigatid herdml | s
are fused and soldered to the lands, in place of the pins in pin grid
arrays, to thehalyngakeplaredtitiycf comseeti drermin@ IFgritnserfox) RABIES-26828
proposed to initially formthe term.nals and then insulate tape-like filns
to constltutet&ﬁnaGPo#ﬁﬁeGhFQﬁéhcﬁpﬂﬁﬁrlm i+ hieh &5d e RaCHRARC IR EHING
packages (herej fter referred to 3 "W ring boards for chip carrlers")
15 ceramc natbPP& §'haP8 BelFOSE5S &Py RFSYCARS oo in gidd

sem conduct or Chl ternlnals wer e electrlcally connected to these chip
carriers by wf ﬁdlng Organic insulating materials have been used as

sealant for pr ot ecting the semi clciqca;éc%cirsoclall%%l%r th%h%%rlrlec r%qi 20. Lray
uctor

portions from environnmental attach after nmounting o con

chips on said ghi ghg¢ahr ltﬁ(esbaﬁqrst Rel uRJCGRRA S¥ARdHed oV ith AfarRROr
econony of use of conventional ceramc materials for <chip carriers PBecause

of the increased puaber o@f teal iindd iRalioN g3tiaPSrraks ,CRHPD thAVHSF make
produci ng nethods utiliz-
electrical connections.

10 Further, JP-B-58-26828 proposed to initially
form the terminals and then insulate tape-like films to
constitute an automated tape carrier.

In these semiconductor chip packages (herein-
after referred to as "wiring boards for chip carriers"),

15 ceramic materials have been popularly used as insulator,
and semiconductor chip terminals were electrically
connected to these chip carriers by wire bonding.
Organic insulating materials have been used as sealant
for protecting the semiconductor chips or the connected

20 portions from environmental attach after mounting of the
semiconductor chips on said chip carriers.

Further, in recent years, in view of poor
economy of use of conventional ceramic materials for
chip carriers because of the increased number of calci-

25 nation steps, the chip carrier producing methods utiliz-
ing the so-called multilayer wiring board manufacturing

techniques using an organic insulating material have

been developed. For example, JP-B-3-25023 disclosed a



ing the so-called nultilayer wiring board manufacturing techniques using
an organic insulating materi al have been devel oped. For exanpl e,

JP- B- 3- 25023 disclosed a 8 nethod for producing pin grid array packages
using an organic insulating material. In the field of wiring boards for
chip carriers, too, there has recently been-increasing 5 request for size
reduction and functional multiplication of the electronic devices, and the
necessity for heghed fdengirioduwefing mhimg ganidl sirzey eoedtagers hesi e ome
intense. Slimm ng has al so been required for the insulating mate- ri al
used for the iegglhationd nediedivg mafersialnt erposed 10 between the
interlayer circuits, and it has now becone hardly possible for the
“conventional prepregs toIé’dé&S‘te fiedits Qfy 8 7RG IROFES rf&f tCHPoFkness of
glass fabric or nqQnwoven cloth use(r;i?theref or QDS has ted the

attenpts to coé:tar&’reirﬁsulté’ﬂ'nd: %5t rteé:q{’taﬁ&aY SN %of .
However, use of reg cantai n| no rein errent Su a
fabric or onw&@@ﬁe %EFI% F&Fe d&% qn and Lona %ﬂisﬁf%é%lon

nsu at1ng a eSI ve ]1 ayers

tendency to e%@%@g%l Q:rt%tnl@cfgvﬂz(ysds aﬂ@h&%@a&l@ ther 3R

i nsul ati ng adhesive layers, giving rise to the problem of unrella%lllty of

connection or B%\f@s&'t%’goqf WHiGR anedi AL HehdtGon HIYVAREdke TR dINENTI ON
It is an object of the present invention to 25 provide a wire scribed

circuit board @liifgnihQ hialsS alists Wedin t@Adhesi od aey Sirgulatiiasy weataf- a
specific rial used for the insulating adhesive layers interposed
10 between the interlayer circuits, and it has now become
hardly possible for the conventional prepregs to adapt
themselves to the desired thickness of glass fabric or
nonwoven cloth used therefor. This has prompted the
attempts to coat an insulating resin or to make a film
15 thereof.

However, use of a prepreg containing no rein-
forcement such as glass fabric or nonwoven fabric for
the insulating adhesive layers has a tendency to
encourage formation of voids in or peeling of the

20 insulating adhesive layers, giving rise to the problem

of unreliability of connection or lowering of solder

heat resistance.

SUMMARY OF THE INVENTION
It is an object of the present invention to
25 provide a wire scribed circuit board using for its
insulating adhesive layers an adhesive of a specific

composition which has many excellent properties and is



conposi tion which has many excellent properties and is 9 capable of

i-nhi biting reduction of solder heat resist- ance due to nultiplication of
interlayers. Another object of the present invention is to provide a

nmul tilayer printed circuit board using an 5 adhesive of a specific _
conposition for the insulating adhesive-lgyers, said circuit board being
capabl e of high density wiring, allowng use of fine wires and reduction
of board thi ckaapablandfhanhipikiigy reductiesi sifasoddard hearnaeisit- -
reliability, regardl ess of 10 whether via holes are present or not, and a
process for pRBEBcAHEG $acrudtiplichijien pfi Ansderdiayemist. board at hi gh
efficiency. Still another object of the present invention is to provide a
circuit board for chip cAPPtBEr Phieshelifathe PrESERE ABVesEHOmnoiduUdor
chi p packagi ng,__whi.ch_u sive of a.specific composition for the

dh .
i nsul ating adhggPVéd?aﬁeﬁgiﬁﬁga%ﬁEéRFQHtggnﬁéEFPéﬁ PPEfFabitrfdy 28nd sol der
boar d comt; o AAnSAEYELEEA: RbBLRBLT B RbRYs FEen" e S BEO LR RLAGEAY: her on,

board conprising an i nsu Strate~navi

an insulating aghesiye h§¥§£s,fga§adcﬁgg £€"bo rB!B@@héﬁ%a.ggW%r%§ havi ng

an insulat- ing coating and fixed in said insulating adhesiv ayér, and a

plurality of phagrddéhsoughwhelkgag f&imadihﬁ d8ePBk! F9HS RETeSSAnY for
el ectrical connection, sald insulating adhesive |ayer having a storage

el astic nodul nedatt36ACo6f b3Ar&PanhoekABES , aBddanghasg higAShehiton
tenperature of 180C or higher, and made from an
resistance and connection reliability, regardless of

10 whether via holes are present or not, and a process for
producing such a multilayer printed circuit board at
high efficiency.

Still another 6bject of the present invention
is to provide a circuit board for chip carrier,

15 especially the one for semiconductor chip packaging,
which uses an adhesive of a specific composition for the
insulating adhesive layers and has high connection
reliability and solder heat resistance.

The present invention provides a wire scribed

20 circuit board comprising an insulating substrate having
conductor circuit thereon, an insulating adhesive layer
formed thereon, a plurality of wires having an insulat-
ing coating and fixed in said insulating adhesive layer,
and a plurality of plated through holes formed in

25 portions necessary for electrical connection, said
insulating adhesive layer having a storage elastic
modulus at 300°C of 30 MPa or more and a glass transi-

tion temperature of 180°C or higher, and made from an



10 adhesive conposition conprising a polyamde-imde resin and a

t-her noset ti ng conponent, and a process for producing such a wire scribed
circuit board. The present invention also provides a nmulti- 5 layer printed
circuit board conprising a plurality of insulating substrates having
conductor circuits thereon, insulating adhes+ve |ayers interposed between
said insulating substrates alternately, and a plurality of plated through
hol es el ect ri cadhesiormeotniprs coihehictampdDs g cai pel yaside + isidlat ragin
adhesi ve | ayer having a storage elastic nodulus at 300C of 30 MPa or nore
and a gl ass traKsid i BIEIeRRY BING CAPABIT orand ghePTOGRTS nB@e from an
adhesi ve conposition conprising a polyamde-imde resin and a
thernosetting CHBIEMY S A57ireridesed Firfoudre’Rruch a mul til ayer
printed circuit board.'q%%rN§§§ggtinventéon fuither $ro ides a lcircuit
(or wiring) board for chip Tatrier conpriarhy &3 RarTT15°0r% i Mttt i ng

| ayers, a gl uralj 20 10t er 5g5ﬁr V1 CLECuUItS
on indivi g)ual qid sé/uﬁ Catgzi-lﬁg%cgycglré%qygg pl?ur a i%ﬁ?%@%ﬁ%t %gyggg%séée

layers, each i ngidfild tih AUNGS 4 ¢ &Y Sa PO Edhd E@EH | ASEE&RE £ 50 h&y&sn and
each interlayer substrate or each insulating layer, a plurality of through

hol es 25 havi ngmaridciny sadied Hee | Tapsr svad i t St d S sbé hes €0 f s and
el ectrically connected to the conductor circuits, and a cavity for housing
at | east one semsdrediioci@rsuids txratsas hltewsnd aéing adhesi prutayetyhafi ng a
storage elastic - 11
plated through holes electrically connecting conductor
10 circuits, said insulating adhesive layer having a
storage elastic modulus at 300°C of 30 MPa or more and
a glass transition temperature of 180°C or higher,
and made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component, and
15 a process for producing such a multilayer printed
circuit board.
The present invention further provides a
circuit (or wiring) board for chip carrier comprising a
plurality of insulating layers, a plurality of
20 interlayer substrates having conductor circuits on
individual insulating layers, a plurality of insulating
adhesive layers, each insulating adhesive layer bonding
each insulating layer and each interlayer substraté or
each insulating layer, a plurality of through holes
25 having conductors on the inner wall surfaces thereof and
electrically connected to the conductor circuits, and a

cavity for housing at least one semiconductor chip, said

insulating adhesive layer having a storage elastic




nodul us at 300C of 30 MPa or nore and a glass transi- tion tenperature of
¥80C or higher, and nmade from an adhesive conposition conprising a
pol yam de-imde resin and a thernosetting conponent, and a process for
produc 5 ing such a circuit board for chip carrier. BRI EF DESCRI PTI ON OF
TFHE DRAW NGS FIGS. 1A to 1H are schemati< sectional views illustrating the
sequential steps in the manufacture of a wire scribed circuit board in an
enbodi ment of triealull@ sprags SN0 I tIMPFIaE e and low lotws ttfnghe wire
scribed <circuit board manufacturing process in an enbodi nent of the
present inventitden Regperagunse 35 a8 < ivandtiahesectadnshatads eigom jan
illustrating the sequential steps in the manufacture of a nmultilayer
printed circui BHEHTS FAPETIATERTRIL s ik HRYFAMIGREMIGH. THES. 4A
to 41 are schematjc sectional views illustrating the sequential st DS in
o RFRAIC -

the manuf act ur @06 2 JBSFMAFRG YLD CPTHMEBY i it B TP

enbodi nent . of .the present .invention. IftGS. to.D schemati c
sectional viewd™d Iﬁ%l?s raatcllnré:utl%e bsoeaqufie:n c?ralcg{sajtpepcsa |rn&{]ﬁ'e manuf acture of a
multilayer printed circuit board in still another 25 enbodi nent of the

present invention. FIGS. 5M 5N and 50 are partial enlarged views of FIGS.

4E, 41, 5D, SHpmiEodlprgesiecion ey . THE DRAWINGS | S a schematic secti onal
view illustrating a node of use of a circuit board for chip

FIGS. 1A to 1H are schematic sectional views
illustrating the sequential steps in the manufacture of
a wire scribed circuit board in an embodiment of the

10 present invention.

FIG. 2 is a flow chart of the wire scribed
circuit board manufacturing process in an embodiment of
the present invention.

FIGS. 3A to 3D are schematic sectional views

15 illustrating the sequential steps in the manufacture of
a multilayer printed circuit board in an embodiment of
the present invention.

FIGS. 4A to 41 are schematic sectional views
illustrating the sequential steps in the manufacture of

20 a multilayer printed circuit board in another embodiment
of the present invention.

FIGS. 5A to 5F are schematic sectional views
illustrating the sequential steps in the manufacture of
a multilayer printed circuit board in still another

25 embodiment of the present invention.
FIGS. 5M, 5N and 50 are partial enlarged views

of FIGS. 4E, 41, 5D, 5H and 5L, respectively.




carrier according to the present invention. FIG 7 is a schematic sectional
view 5 illustrating a first enbodinment of circuit board for chip carrier

according to the present invention. FIG 8 is a schematic

sectional view

illus- trating a second enbodi nent of circuit board for chip carrier
according to the present invention. 10 HHG2 2 is a schematic sectional view
illustrating a third enbodi ment of circuit board for chip carrier
according to the present FiliGuemst iiena BlcBenbdiics sec3dlversdt ivdesect i onal vi ew

illustrating a fourth enbodi ment of circuit board for 15
accordi ng to thélpségettnignaemoden ofFUES. oflA avidcuUiR doa

chip carrier
st Hamatdhelp

sectional views illustrating manufacture of the circuit board for chip
carrier in an EAB&dEFeACCONdiRg freddst DUAPERY RVEMESN 12A to 12C are

schematic sectional views 20_illustrating nmanufacture of

the circuit board

for chip carrier in anofH& édncdiems tlife SHEYENR Y WSt i on. FIGS. 13A

to 13G are_schenmti ctional.vi\M%

iC.S ill.ustrati .t he .steps for
manuf actur?ng a iul’?’c%'ﬁl‘at%lt?galgd flirr? anmé)r%lol |errrlé:nt°f2%ltnnceuﬁs)cr gbgjearﬁ&)ifr?vrenti on.

25 FIG 14 15 agqti anale;\i-euscofdind) viduale omonents,Jd

met hod of manutacturing a nultilay

r wring board in an e

%ﬁggrating t he

odi ment of the

present invention. - 13p1fl G§ 154 tRnbaRaIe SLNSMRIHIC iRkt 1anals Vi ews

illustrating the nmethod of nmanufacturing a circuit board

for chip carrier

in an enbodi NneRtra®finghe Bee%VA embodiment of circuit board for chip

carrier according to the present invention.

10 FIG. 9 is a schematic sectionai v

iew

illustrating a third embodiment of circuit board for

chip carrier according to the present inven

tion.

FIG. 10 is a schematic sectional view

illustrating a fourth embodiment of circuit

board for

15 chip carrier according to the present invention.

FIGS. 11A and 11B are schematic s
views illustrating manufacture of the circu
chip carrier in an embodiment of the presen

FIGS. 12A to 12C are schematic se

20 illustrating manufacture of the circuit boa
carrier in another embodiment of the presen

FIGS. 13A to 13G are schematic se
illustrating the steps for manufacturing a
in an embodiment of the present invention.

25 FIG. 14 is sectional views of ind
components illusfrating the method of manuf
multilayer wiring board in an embodiment of

invention.
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invention. 5 FIGS. 16A to 161 are schematic sectional views illustrating
t-he steps for manufacturing a circuit board for chip carrier in another
enbodi ment of the present invention. FIGS. 17A to 17D are schematic

sectional views 10 illustrating the method of manufacturing a circuit
board for chip carrier in still another- enpbadi nent of the present
invention. FIGS. 18A to 18K are schematic sectional views illustrating the

met hod of manufacturing &#Ids.cuisA hearlbE Hrd aGriclodngr icarde@rioney eti ot her
enbodi ment of the present invention. FIG 19 is a schematic sectional view
il lus- tratingittHasdmagdng ehef metdiak Wit nporrfddtorrigly @ clarquiey hoawsdi| |
anot her enbodi nent of the present 20 invention. DESCRI PTION OF THE
PREFERRED ENVBOBOWENTS PTIF@ riededtn iafy @fkadsinenin ek Hdie tReesa™bl ens in the
prior art such as nentioned above can be solved by using a specific heat
resi stant resi APY§NELiVe 25 conposition for the insulating adhesive |ayers

inthe wvge scribed cirgut. b d ilayer .printed circuit . boards and
circuit bodrds for chip g’:%'eﬁagfcc%oor E-En% qré:'y-s me{khl?sc SrEdert d hvahiTon.
The present in i j ﬁﬂgec ﬁ_qg:. fothi i ndi

[Healto resi stan;ieirqélgfénr}aag%tiﬁc@e% cs?ﬁtfggsir}?}%o% e hea l%rggsa} sctt]l:al?\ctﬂrggéélggrd
adhesi ve Conpogidy Qi p 4584 &:0r f AHHUMEA heuidislatd nge adhesiMesdgyers in

t he
invention.
FIGS. 17A to 17D are schematic sectional views
10 illustrating the method of manufacturing a circuit board
for chip carrier in still another embodiment of the
present invention.
FIGS. 18A to 18K are schematic sectional views
illustrating the method of manufacturing a circuit board
15 for chip carrier in yet another embodiment of the
present invention.
FIG. 19 is a schematic sectional view illus-
trating the structure of a circuit board for chip

carrier in still another embodiment of the present

20 invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present inventors found that the problems
in the prior art such as mentioned above can be solved
by using a specific heat resistant resin adhesive
25 composition for the insulating adhesive layers in the
wire scribed circuit boards, multilayer printed circuit

boards and circuit boards for chip carrier according to



various types of wiring boards in the present invention conprises (a) a
pol yam de-im de resin and (b) a therno- setting conponent. The

pol yam de-imde resin (a) used in the 10 present invention preferably has a
nmol ecul ar wei ght of 80,000 or nore. If the nolecul ar weight of the

pol yam de-imde resin used is | ess than 8019000, the produced adhesive
sheet may prove poor in flexibility and handling characteristics, and
especially in tthe wresel sigriergdiapi + cUihe lpparssntwi imevesvii iom ntps eralsn t o
take place when heat pressing is conducted inmediately after wire
scribing. As tleetsdinggriate-tihg dasissiaf this Sfindiingdred to use an aromatic
pol yam de-i m de resin which can be 20 _obtained by reacting an aronmatic
“diimide di car bd¥Adtc TES P Yt SE&Hi AR THE (RIS 9" Wi th an aromatic

di i socyanat e representedﬂﬂg rmagornulqg§%%, sai d romatic diini@g
di carboxylic acid of the & 55 Dthy Obtdl bt e biF rEdWT Trg-=°n

di am ne hag

anhydri de; “or

N0\ POV § L G dddide Md hhdd 8! 1444 65 a6 dpe
an &}1(@ lnlg':'er |no{ % Igy }flng

aronmati ¢ pol¥yam de-1m al na reac

2,2-biS[4-{4-(§@HMQ£Q%X§§kQP%@'Q&é%ﬁ&(HgﬁﬂégﬂfﬁkﬂﬂéKBfesent invention

phenoxy} phenyl ] pr opane

aromati ¢ di1mdodicarboxylic 15 acid with

4, 4" -di phenyl meldapig sdid g%\{?’l?fﬂy%ﬁnidf@-fmﬁiid?e i Foaanaie) H hLmMbR1-N O

(1)

10

15

20

25

HOOC C/ C
setting component.

The polyamide-imide resin (a) used in the
present invention preferably has a molecular weight of
80,000 or more. If the molecular weight of the
polyamide-imide resin used is less than 80,000, the
produced adhesive sheet may prove poor in flexibility
and handling characteristics, and especially in the wire
scribed circuit boards wire swimming tends to take place
when heat pressing is conducted immediately after wire
scribing.

As the polyamide-imide resin, it is preferred
to use an aromatic polyamide-imide resin which can be
obtained by reacting an aromatic diimide dicarboxylic
acid represented by the formula (1) with an aromatic
diisocyanate represented by the formula (2), said
aromatic diimide dicarboxylic acid of the formula (1)
being obtainable by reacting a diamine having 3 or more
aroﬁatic rings with a trimellitic -acid anhydride; or an
aromatic polyamide-imide resin obtainable by reacting
2,2-bis[4-{4-(5-hydroxycarbonyl-1,3-dione-isoindolino)-

phenoxy}phenyl ]propane as aromatic diimidodicarboxylic



0 0O where RLis OX-0--K~and, Xis C(CH3)2 ~-D-S02 C(CF3)2 , CH2 0 CO or
GCN-R3-NCO .... (2) 16 - wherein RR is CH3 H3C CH2 OC H3C CH3 or OO
Exanpl es of the diamnes having 3 or nore aronmatic rings usable in this

i nvention include 2,2- bis[4-(4-am nophenoxy) phenyl ] propane, bis[4-(3-am no
5 phenoxy) phenyl ] sul fone, bi s[4-(4-am nephé&nexy) phenyl]- sulf one,

2, 2- bi s[ 4- (4- am nophenoxy) phenyl | hexaf | uoro- propane,

bi s[ 4- (4- am nophédowyrphényl’ |-dephenylnéthane sii4-saryaopiten@sy glrioptaariy |

bi s[ 4- (4- ami nophenoxy) - phenyl ] et her, bis[4-(4-am nophenoxy) phenyl ] ket one,
10 1, 3- bi s(4- afiiA6pA¥ADRYEhenzene, and 1, 4- bi s(4-amni no- phenoxy) benzene.
These diam nes may be used either singly or as a mxture thereof. Exanples
of the aromatic diisocyanates usable in this invention include

4, 4" - di phenyl met hane dii so- 1% cyanat e, 2,%—tolylene di i socyanat e,

2,6-tolylene diiso cyanate, ngphthal ene-1, §-diisocyanate, and 2, 4-tolyl ene
.C C
-\ /
N—R,—N ce.. (1)
~_."
HOOC C C COOH
|| II
0 0

where R, is @—o—x—o—@ and, X is
©-eem—@ - =
RS CRIROSE G/
\@—@/ , @-o@
O =~

OCN—R;—NCO cees (2)



di mers, which nmay be used singly or in conbination. The thernosetting
conponent (b) conprises an epoxy resin and a curing agent thereof or a
curing 20 accelerator thereof. It is preferable to use an epoxy resin
having 2 or nore glycidyl groups and a curing - 17 agent thereof, or an
époxy resin having 2 or nore glycidyl groups-and a curing accel erator
thereof. The greater the nunber of the glycidyl groups, the better.
Preferably the whardsedm K, tike gl ycidyl groups is 3 or nore. The anount of
the thernosetting resin conponent to be used varies dependi ng onCthe

nunber of the g | groups ifically, thé€ r the nunbger of
the glycidyl grou —tdie y be the anmount qf\_ tihe .t her ting
resin component wh needs to used 10 for betterl st orage (@s iC

nodulus at 300Cin C-stage. It is nore preferable to use both a
agent and a curigg accel erator for the epoxy resin. The liquid epoxy resins
usable in this iHhention inclu-g3bisphenol A epoxy resins (e.g. YD128 15
and YD8125, trade nawes Tot o Kasei Kogyo _~Ep815 and Ep828,
trade nanes, nfd. by/j Epoxy Co., Ttd.;
nfd. by Dow Chem ca 2 Ltd.), and bisp gpoxy resins (e.g.
YDF170 and YDF2004, trade nanes, 'nfd. by Toto 20 Kasei |Kogyo K K.). The
solid epoxy resins usable in this invention include YD 907, YDCN 704S,
YDPN 172 and YP50 (trade nanes, nfd. by Toto Kasei Kogyo K K.), Epl001,

Epl O O and Epl 80S70 (tradgdigimss dff bhdYd MHkihSeldving 3 or more

aromatic rings usable in this invention include 2,2-
bis[4-(4-aminophenoxy)phenyl ]Jpropane, bis[4-(3-amino-

5 phenoxy)phenyl ]sulfone, bis[4-(4-aminophenoxy)phenyl]-
sulfone, 2,2-bis[4-(4-aminophenoxy)phenyl ]hexafluoro-
propane, bis[4-(4-aminophenoxy)phenyl]methane, 4,4-
bis(4-aminophenoxy)biphenyl, bis{4-(4-aminophenoxy)-
phenyl]ether, bis[4-(4-aminophenoxy)phenyl Jketone,

10 1,3-bis(4-aminophenoxy)benzene, and 1,4-bis(4-amino-
phenoxy)benzene. These diamines may be used either
singly or as a mixture thereof.

Examples of the aromatic diisocyanates usable
in this invention include 4,4’-diphenylmethane diiso-

15 cyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diiso-
cyanate, naphthalene-1,5-diisocyanate, and 2,4-tolylene
dimers, which may be used singly or in combination.

The thermosetting component (b) comprises an
epoxy resin and a curing agent thereof or a curing

20 accelerator thereof. It is preferable to use an epoxy

resin having 2 or more glycidyl groups and a curing



25 Epoxy Co., Ltd.), ESA019 and ESCN195 (trade nanmes, nfd. by Sum tono
Ghem cal Co., Ltd.), DER667 and DEN4A38 (trade nanes, nfd. by Dow Chem ca
Japan Co., Ltd.), and EOCN1020 (a trade nane, nfd. by N ppon Kayaku Co.,
18 - Ltd.). A bromi nated epoxy resin (e.g. YDB400, a trade nane, nfd. by
Toto Kasei Kogyo K. K.; Ep5050, a trade -hame,-nfd. by Yuka Shell Epoxy Co.,
Ltd.; and ESB400, a 5 trade nane, nfd. by Sum tono Chemi cal Co., Ltd.) may
be wused for | agenat nhpeeafs et andaEpoxy Heesion dEpoxing €5iars e be used
singly, or a plural nunber of these epoxy resins may be selected and used
in admi xture aglyeddiydedroppsTieddefodprigg manalianptayerithexnefur i the

accel erator may be of any type as far as it is capable of reacting with
the epoxy resi AX§8&@Tothec d3Rest 9y the glxGidyd FRURSeariii®e Pefkdtes,

i m dazol es, polyfuync- tional phenols, i.d anhydrj des and isocyanates can
be 15 used as ls%@ eé'a&’&ﬁ’i Hzgleaélé‘r‘f'fbed:r 053%}}‘?9 gg’é%édé'ﬂat%qupsrﬁés iHes usabl e
for said purpo i_ncl i ndiam,de,. .di_am j s t

guanylureag Tﬁ%rfﬁidggb gg“#%k 3H§q%ﬁk9?g§ﬁg%%ﬁﬁﬁ$gﬁq%%l azol es aﬁl

benzi m dazol e. Thg PQlswufureti;aaly Iy i3 lufde gidudraauipone,
an

resorcinol, bisphenol A their halides, novolaks which are the

condensat es i g yalidghydeoutl  ipeoli Fiesing, e apidhaniidid dasuigwl ude

pht hal i ¢ anhydri de, "hexahydropht hal i ¢ anhydri de and benzophenone-
tetracarboxyli efaghé glie ildyQcyaraipss iis)clomde tedsy Infiye btb thd wtaiates

i sophorone diisocyanate, and those iso-
the thermosetting resin component which needs to be used
10 for bettering storage elastic modulus at 300°C in
C-stage. It is more preferable to use both a curing
agent and a curing accelerator for the epoxy resin.

The liquid epoxy resins usable in this
invention include bisphenol A epoxy resins (e.g. YD128

15 and YD8125, trade names, mfd. by Toto Kasei Kogyo K.K.;
Ep815 and Ep828, trade names, mfd. by Yuka Shell Epoxy
Co., Ltd.; and DER337, a trade name, mfd. by Dow
Chemical Japan Co., Ltd.), and bisphenol F epoxy resins
(e.g. YDF170 and YDF2004, trade names, mfd. by Toto

20 Kasei Kogyo K.K.).

The solid epoxy resins usable in this
invention include YD 907, YDCN 704S, YDPN 172 and YP50
(trade names, mfd. by Toto Kasei Kogyo K.K.), Epl001,
Epl010 and Epl180S70 (trade names, mfd. by Yuka Shell

25 Epoxy Co., Ltd.), ESA019 and ESCN195 (trade names, mfd.
by Sumitomo Chemical Co., Ltd.), DER667 and DEN438
(trade names, mfd. by Dow Chemical Japan Co., Ltd.), and

EOCN1020 (a trade name, mfd. by Nippon Kayaku Co.,



cyanates masked with a phenol. Pol yfunctional phenols are preferred as
Guring agent, and i m dazoles are recomendable as curing accelerator. 19
The curing agent or curing accelerator is used, in the case of am nes,
preferably in such an anmpunt that the active hydrogen equival ent of the
amne wll becone substantially equal toigBhe epoxy equivalent 5 of the
epoxy group of the epoxy resin. For-exanple, in the case of a primry

am ne whi ch hakt@. hydrogen atons, the anpunt of the amine needs to be 0.5
equi valent to one equivalent of the epoxy resin. In the case of a
secondary amine, there i3 PeEguUiratednereyli varént (6f I+ h&DB480anenéradg case

of using an im'dazolef its amount_ can not be sinplé gﬁﬁressed b§ an active
hydrogen equi ¥&Pent™IPat Yt TPECKPPR! cBPEYOpReKer r EBPRAr Pt $T2HR0unt be 1

Lot o™ SR d RaRR gL R ST RS LsBBRT ¢ "
0.8 . [ . j s '
pref o121 160, 5 baud 2R NSNS Bk EOUbVERGRcal ER  ERRCK K8 Bo I

pol yam de-i m dgs£§SE8r 20pL0¢1 RP0¥YambCEbRarkhAcgiount needs to be 0.8 to
1.2 equivalents per equivalent of either of said resins. These curing

agents and curing accel ernésesepbRy PesifisdmaiynBbyusedagiagliyst bireaof two
or nore of 25 themas desired. If the anount of the curing agent or curing
plural number of these epoxy resins may be selected and
used in admixture as required.

10 The epoxy resin curing agent or curing
accelerator may be of any type as far as it is capable
of reacting with the epoxy resin used or accelerating
its curing. For example, amines, imidazoles, polyfunc-
tional phenols, acid anhydrides and isocyanates can be

15 used as such a curing agent or curing accelerator.

The amines usable for said purpose include
dicyandiamide, diaminodiphenylmethane and guanylurea.
The imidazoles include alkyl-substituted imidazoles and
benzimidazole. The polyfunctional phenols include

20 hydroquinone, resorcinol, bisphenol A and their halides,
novolaks which are the condensates with aldehyde, and
resol resins. The acid anhydrides include phthalic
anhydride, hexahydrophthalic anhydride and benzophenone-
tetracarboxylic acid. The isocyanates include tolylene

25 diisocyanate, isophorone diisocyanate, and those iso-
cyanates masked with a phenol. Polyfunctional phenols
are preferred as curing agent, and imidazoles are

recommendable as curing accelerator.



accelerator is too small, an uncured epoxy resin may be left to reduce the
storage elastic nmobdulus at 300C in 20 C-stage, while too much anount of
the curing agent or curing accelerator may cause retai nment of the
unreacted curing agent or curing accelerator to deteriorate insulating
properties. 5 It is possible to enhance-phate adhesion on the walls of

t hrough holes, or to incorporate a catalyst for electroless plating for
produci ng wiring boards Theconding &gennh addcurvegnetbetllerbhorhéspresent
invention, these conponents are 10 mixed in an organic solvent to forma
heat resistantusedsiHn cbaposrseodf apines ganrefsvabint inapugheanf

di ssol ving the conponents can be used, the exanples of such solvent

i ncl udi ng di mw@% cthat dehe R e Vg | bYEdEPaan aeuivahenhyPLstheoaniae

N et hyl - 2- ' 15 y- but | act , | f ol , | ohex d
the | ke, Thevrat iargemd reterbrtblalfy nattalpbnohfe spokposghivatent

I 1 de-d m i i it i f bly 10-150 to 100
polyam ded m e 1O (phdly | 84007 SETPRE] LBy | Bes RS CHAR AdBo1R0 18 100
of the 20 Pol Vil desddil I 4 651 [ndk S&RInd NGHEEL VRS: b ROUE0BER "DroffReli 1 d,

that is, the linear expansion coefficient in the tenpefatufe range from

gl ass transitighe pahdlint Cof 3ORE akihal §EedBdtd NBe S 05 28§u el asbhe #Bdul us at
300C is low. Wen the ratio exceeds 150 parts by weight, 25 conpatibility

of the thernps®id¢ iexgucoanpanend £ Wilid ébexyressin conpRsthé 0Bas@WBESat 0 cause
gelation when stirred or reduction of flexibility and/ or handling
gualities of secondary amine, there is required one equivalent of the
10 amine.
In case of using an imidazole, its amount
can not be simply expressed by an active hydrogen
equivalent, but it is empirically preferred that its
amount be 1 to 10 parts by weight per 100 parts by
15 weight of the epoxy resin. 1In the case of a poly-
functional phenol or an acid anhydride, its amount is
preferably 0.8 to 1.2 equivalents per equivalent of the
epoxy resin.
In the case of an isocyanate, as it is reacted
20 with both of the polyamide-imide resin and the epoxy
resin, its amount needs to be 0.8 to 1.2 equivalents per
equivalent of either of said resins.
These curing agents and curing accelerators
may be used singly or as a mixture of two or more of
25 them as desired.
If the amount of the curing agent or curing

accelerator is too small, an uncured epoxy resin may be

left to reduce the storage elastic modulus at 300°C in



the produced film 21 A wire scribed circuit board, a nultilayer printed
Gircuit board and a circuit board for chip carrier of the present

i nvention using the above- described heat resistant resin adhesive
conposition 5 and the processes for producing these circuit boards are
described below. [Wre scribed circuit boayd]- A wire scribed circuit board
according to the present invention conprises an insulating substrate 10
havi ng conduct Grstiageyi tvhtiler eoo, amdhn sucainitn g fadihes ioner i ngayeyerftorared
thereon, a plurality of wires having an insulating coating and fixed in
sai d i nsul at i nguadhgsiagee lleapdior aag Faplser alsittay nofeng] stfedhehrnmrgadicices
formed in portions necessary for electrical connection, said 15 insulating
“adhesi ve | ayer CH&HAg 28e8{t0 CZgE VSRS PECHEFIHLPE dt° JFFCIFOTIFMPa or nore
and a glass transi- tion tenperature of 180C or higher when cured, and nade
from an adhesi +8SE8dAbdEG PERPESHESsi ng a pol yarmi de- inide resin and a

t her nosett.ng conponent. 3:0 .The %dh%sliev%ocon %sni tei orlaft%r f rem'.rbq}the
adhesive layer in the wi r& 8 PREF 1O i HEFES PaédSr |ngs?b ﬁglpresent

adnesi ve | | t Boards “accor dime .
| uention 1S PLRLELAL Lo (96uotaRa 01 Leniho pdlditod b of 38R 41820 T

100C and glass transition point “in the cured fo 80! _ her,
preferably a ceggpogiibleroiase 1R RMPIVRIE i nePefifrifieModlid he

tenperature range fromglass transi- tion point to 350C is 1,000 ppniC or
| oner and | owegtcd2ding to an additive method.
In the present invention, these components are

10 mixed in an organic solvent to form a heat resistant
resin composition. Any organic solvent capable of
dissolving the components can be used, the examples of
such solvent including dimethylacetamide, dimethyl-
formamide, dimethyl sulfoxide, N-methyl-2-pyrrolidone,

15 y-butyrolactone, sulfolane, cyclohexanone and the like.

The ratio of the thermosetting component (b)

to ﬁhe polyamide-imide resin (a) in the composition is
preferably 10-150 to 100 in parts by weight. When the
ratio is less than 10, the normal properties of the

20 polyamide-imide resin present themselves without being
modified, that is, the linear expansion coefficient in
the temperature range from glass transition point to
350°C is large and the storage elastic modulus at 300°C
is low. When the ratio exceeds 150 parts by weight,

25 compatibility of the thermosetting component with the
resin composition lowers to cause gelation when stirred

or reduction of flexibility and/or handling qualities of

the produced film.



el astic npdulus at 300C is 30 MPa or nore. In case the softening point of
t-he adhesive conposition in B-stage exceeds 100C, peeling tends to take
pl ace due to insufficient adhesive force when the 5 wires having an
insulating coating are scribed. In case the softening point is |ower than
20C, the handling characteristics of thejpadhesive conposition tend to
deteriorate because of tackiness of the conposition. Further, when the

gl ass transition point oh &Orehecadlhedi ee¢rcafrpobbhiran anmbheicuked formis
| ower than 180C, or when the thermal expansion coefficient of the

conposi tion i nPrheteénpérauvirebpandeahdom gliassitr bnaird fbencpapnt to 350C
exceeds 1,000 ppmi C or when the |owest elastic nodulus of the conposition
at 300C is 15 $@55iehapt spheparesngtwineestippedséngche bbave-

manuf actured b using %h%s adhesi ve conposition proves |ow in solder heat
resi stance. TheSWrTEoSeripal EFFLaFe N boaraiRcRBRaFAYSt 6OMPRELFEEEenNt

i nvention gcan p. uced froma_proces 20 c rising the steps of

f or mi ng aﬁyin§%ﬁ%t§ﬁ% d %%%%%SIggﬁrpﬁﬂggﬁlPﬂng§§?n§lgGB§Frg?@gﬁévPﬁﬁ
conduct or cir§égér$g@ﬁe%glg¥.coating sai d adhesive conposition on the
i nsul ating substrate or by transferring the adhesive conposition
previously coated on a carrier film 25 scribing a plurality of wres

having an insulating coating on said insulating adhesive |layer and fi xi ng
the wres therweire §¢$&E§ai@gr&@§trgéyfaﬁng insulating substrate to heat

pressing to cure the adhesive - 23 conposition; drilling holes in portions
necessary for A wire scribed circuit board according to the
present invention comprises an insulating substrate

10 having conductor circuit thereon, an insulating adhesive
layer formed thereon, a plurality of wires having an
insulating coating and fixed in said insulating adhesive
layer, and a plurality of plated through holes formed in
portions necessary for electrical connection, said

15 insulating adhesive layer having a storage elastic
modulus at 300°C of 30 MPa or more and a glass transi-
tion temperature of 180°C or higher when cured, and made
from an adhesive composition comprising a polyamide-
imide resin and a thermosetting component.

20 The adhesive composition for forming the
adhesive layer in the wire scribed circuit boards
according to the present invention is preferably the one
whose softening point in B-stage is 20 to 100°C and
glass transition point in the cured form is 180°C or

25 higher, preferably a composition whose thermal expansion

coefficient in the temperature range from glass transi-

tion point to 350°C is 1,000 ppm/°C or lower and lowest



el ectrical connection, followed by plating on inner walls of the holes;
and form ng conductor circuits. The heat pressed substrate may be further
subjected to a 5 heat treatnent. A process for producing the wire scribed
circuit board using said adhesive conposition is explained in detail wth
reference to FIGS. 1A to 1H FIG 1A illusiyates conductor circuits (inter-
10 | ayer copper circuits 2) for power source, ground, etc., which have
been provi ded enaaftiichmdldalueg atulBporat ds1.30 MreseCinictd ts can be forned
by working a glass-cloth reinforced copper-clad epoxy resin |lamnate or a
gl ass- cloth reinforced doppesecithe polfitemioky pedint |cefimtisd edhesdliorea known
met hod such as etching. If necessary these interlayer circuits may be
provi ded i n nuFemprsitipar 4n Bostages geesadseri0N’Er, daeduing m@ndse §9 ovi ded
at all. FIG 1B illustrates formation of .an insulating |ayer which serves
as an under | ay tPEfePlgceTR¥Se top insydfisy andy edhesiy ey fancRe st thfrovi ng
corrosion _resistance _or, adjustin§ speci fic i npedance ofiggg bogég, but
they are ndt al'®&ys REYELSaAP 108 &Ial%ng SPRFE "D AT §§E | as<t A%t

rei nf or ced epogReOL Rl Bigo TESS 108k, $haGE JR% N 3hegts fiaving no

glass cloth 25 reintorcenmne are used rsai y layers. ese

resin |ayers, ghhehckamidatied oF he 23RN Sonfod it4/gd &hd guired by a
2 T In G 1C

heat treatnment or |amnating. 24 hen, as shown FI t he adhesive

layers 4 are HeteRdowail Peicduadhed A kamees WOoRNL cdndiition.
Further, when the glass transition point of

10 the adhesive composition in the cured form is lower than
180°C, or when the thermal expansion coefficient of the
composition in the temperature range from glass transi-
tion point to 350°C exceeds 1,000 ppm/°C or when the
lowest elastic modulus of the composition at 300°C is

15 less than 30 MPa, the wire scribed circuit board
manufactured by using this adhesive composition proves
low in solder heat resistance.

The wire scribed circuit board according to

the present invention can be produced from a process

20 comprising the steps of forming an insulating adhesive
layer on an insulating substrate having conductor
circuit thereon by coating said adhesive composition on
the insulating substrate or by transferring the adhesive
composition previously coated on a carrier film;

25 scribing a plurality of wires having an insulating
coating on said insulating adhesive layer and fixing the
wires therein; subjecting the resulting insulating

substrate to heat pressing to cure the adhesive



tating scribing of the wires having an insulating coating and fixing
tshereof . These adhesive layers 4 may 5 be fornmed by a nethod in which said
adhesi ve conposi- tion is directly coated on the insulating substrate by a
sui tabl e coating neans such as spray coating, roll coating or screen
printing, followed by drying. This nethod3 however, is unadvisabl e because
of its tendency 10 to cause nonuniformlayer thickness or nonuniformty of
speci fi c i npedapapost tiilba ;pdadlddsgnholeg Heapdrtioms meaassptyheadhesi ve
| ayers with uniformthickness, it 1is preferable to use a nethod in which
sai d adhesi ve edempadicailogonnesikden,olfloldemesd byh pdagdmd @n finnamsuch 15 as
a polypropylene filmor a polyethylene terephthalate filmand dried to
forma dry fil Weldsdofhdhet F?Péersm ANds formingyqondnatest &d uigisess The

| am nated on the insul ati ubstrate. Suych coating.filmfornm ng an
adhesi ve | ayer "P&% BEEECE gtsb‘%ﬁ\’:@t@n&?gh%ﬁ é%r iN9% fq{bo"eé:éte?o tc"aﬁgbl e of

bei ng rollsd up gt %u%t itrr]n% 0 a desired size and a non-tackiness enough to
i nhibit entran &f CAPATTERY s when the adhesive | ayer is |am nated on the

substrate. Then the wreg gx%%\éis'}.gf%'}: igi%l&u%t'iq@g t@l%a"v}ﬁ% s%"}lg{/ scribed as

shown in FIG 1D. This wre scribing i usua carried out eating the

lam nate whil ecqir¢ig pPolabrdas@ing Wahdalddiesikye &oMgddidifchisie. The
adhesive layer is softened, allowing the wires to be enbedded 25 therein.

It shoul d be nekpdaihed@eVer detthdll wWithheefsddne i@ PFUcE. afa tdee arlhesi ve
| ayer is too low, the wres having an insulating coating maybe stri pped
of f FIG. 1A illustrates conductor circuits (inter-
10 layer copper circuits 2) for power source, ground, etc.,
which have been provided on an insulating substrate 1.
These circuits can be formed by working a glass-cloth
reinforced copper-clad epoxy resin laminate or a glass-
cloth reinforced copper-clad polyimide resin laminate by
15 a known method such as etching. If necessary these
interlayer circuits may be provided in multiple layers,
or no such interlayer circuit may be provided at all.
FIG. 1B illustrates formation of an insulating
layer which serves as an underlay layer 3. These
20 underlay layers are provided for improving corrosion
resistance or adjusting specific impedance of the board,
but they are not always necessary. Usually B-stage
prepregs of glass-cloth reinforced epoxy or polYimide
resins or B-stage resin sheets having no glass cloth
25 reinforcement are used for said underlay layers.
These resin layers, after laminated on the

substrate, are cured as required by a heat treatment or

laminating.



t he adhesive |layer at the ends, or the wires may be 5 warped at the corners
where the wires are bent at right angles, making it unable to obtain the
desired precision. On the other hand, if the softening point of the
adhesive layer is too high, the wires may fail to be 10 enbedded properly,
resulting in unsatisfactory adhesi on betw2an-the wires and the adhesive

| ayer, which may cause separation of wires or a positional deviation of
the wires on the | ower sfTHenasathehWommeipuFhiied Bb¢,t hbe adhesive tlhgemsper

si de when they pass over the |lower 15 side wires at crossovers. Therefore,
it is necessary eave tonmed| wikbh safitdendhgspuencopposhsigahdoirvdacdyddr in an
appropriate range during wire scribing. The wires used for scribing in the
present invent@bin@agerihingsafathRgWdsssi R§ViHTt RAL iPFELEYST t 20 take

pl ace shortcircuiting even_when the wires are scrihed intersecting each
other on the sﬁﬂﬁtbpgnéngTﬁéXlﬁﬁrEhESFB%Fs 8§eOPg§85ﬁ¥F &FYgrfogp@Fyélloy

d coated, with | yi i d he Like, .l der, tq enh i t
The wire f ossBUcFerna Baft RERaPofo #psclanEet. RuBRrthe FonSRis, e
bnt DE 4ipsUL

on the outside [ t LAY u I [ ' | may
be nmade of a Fﬁernnplastlc, %hggﬁgggtF?néhgrggﬁ%&%@éﬁ?ﬁ%gggf¥%§eg$®ra

material, but khitapdesthabifgt ReHn8 aubht 85l 8brdd cbaving,areanposition of
the sane system as the adhesive described |ater. Wre scribing is foll owed
by heat pressiggatinfi 6rskepebs gesngnad,t doledwed bRederiags Orhiilke wired
method, however, is unadvisable because of its tendency
10 to cause nonuniform layer thickness or nonuniformity of
specific impedance of the produced wiring board. For
forming the adhesive layers with uniform thickness, it
is preferable to use a method in which said adhesive
composition is once roll coated on a carrier film such
15 as a polypropylene film or a polyethylene terephthalate
film and dried to form a dry film, and then this film is
hot roll laminated or press laminated on the insulating
substrate. Such a coating film forming an adhesive
layer is required to have enough flexibility to be
20 capable of being rolled up or cutting to a desired size
and a non-tackiness enough to inhibit entrance of air
cells when the adhesive layer is laminated on the
substrate.
| Then the wires 5 having an insulating coating
25 are scribed as shown in FIG. 1D. This wire scribing is
usually carried out by heating the laminate while giving
ultrasonic vibrations by a wiring machine. The adhesive

layer is softened, allowing the wires to be embedded




5 substrate surface and to renove the voids remaining in
llayer. Voids in the adhesive |ayer are generated when t
insulating coating are scribed with ultrasonic heating,
the spaces forned around the crossovers of the wires, s
essential to flatten the heat pressed wi+ e -substrate s
renove the voids in the adhesive |ayer. Heat pressing

t he adhesive
he wi res having an
or originate in
o 10 that it is
urface and to
s followed by a

heat treat nentheaeparf edt! ghowld beenadledsi howexpar,. thaits ifthedie t r eat nent

is not essential, however. 15 Next, the overlay |layers 6

are provided for

protecting theSQéﬁEDédgwppéQta9fsﬁ@wnaﬁheFﬁG@ 1EyeThdse tagvdidvway Yhgers 6

are usually made of a B-stage prepre%é of a ass-cloth
pol yi mi de resi Wirgse héVBngté@elP§§|ﬁ

r ei nf or cement e finally cured. . Then, drilling is
necessary porFﬁSn? §SA¥PmMIFYEThate PP ePSIVoﬁEdtQ%

FIGs. 1F apd h I
copper fo? nayaﬁgegt?g b%rfégf%r%ﬁg §EFf§®% aegeéggb

of formation ohnghlig OXERAY 3 Gharhd lt%wg%@inett@l@

wor king to forn1 circurt the surface wre scri e
having two wi rippachiaygeps can be 27 - produced fromthe a
units of the thus produced wire scribed circuit board h

rei nforced epoxy or

R&e €O flg Aieaden & tqiaeedh 2

conduct d at the

shomn in
f0|I ch
rbeéltl 5t He gcourse

Q- her suitable
circuit board
bove process. Two
aving two wring

| ayers are then |aninategd ane bendedha@dgt REr thas sPfawhiing PdEntlkdf 5

i nterposing therebetween an insulating | ayer 9 made of a
the adhesive layer is too high, the wires

may fail to be

10 embedded properly, resulting in unsatisfactory adhesion

between the wires and the adhesive layer,

cause separation of wires or a positional

which may

deviation of

the wires on the lower side as they are pushed by the

wires on the upper side when they pass over the lower-

15 side wires at crossovers. Therefore, it 1is necessary to

control the softening point of the adhesive layer in an

appropriate range during wire scribing.

The wires used for scribing in the present

invention have an insulating coating so that there won’t

20 take place shortcircuiting even when the wires are

scribed intersecting each other on the same plane. The

wire core is made of copper or a copper alloy and coated

with a polyimide or the like. In order to enhance

adhesion at the wire crossovers, an additional wire

25 adhesive layer may be provided on the outside of the

insulating coating. Such a wire adhesive

made of a thermoplastic, thermosetting or

layer may be

photosetting

type of material, but it is desirable to use a material



B-stage prepreg of a glass-cloth reinforced epoxy or polyimde resin or a
B-stage resin sheet containing no glass-cloth reinforcenent. Then hol es
are formed at the necessary portions, followed by plating 10. The above 10
process provides a wire scribed circuit board having four wiring |ayers.
M is possible to obtain a wwre scribed @ércuit board having 6 or nore
wring layers by simlarly |am nating and bondi ng together 3 or nore
units of said hevéngcai bedpesition bdattehaeimeg swsels agi itheg addesiye | f
necessary, a circuit-forned |layer may be interposed between the adjoining
units of wire dsefFrbbgdcilpEgrt board having two wiring layers. FIG 2 is a
flow chart representation_ of the_  above-described process. 20 As expl ai ned
~above, by regul ating t heV4&ft ERF1PAGIpdEnEodiomre BYsh5GE RIRSSIINS -
conposition to_stay referghly in the range of 20 to 100C, it is _.possible
to keep high aaﬁégiBHQBefﬁegﬁsgﬁgqﬁ Fg-ﬁsﬁgfﬁguggwggwﬁss F?y&%eéﬁali e
adhesi ve op the substrate to_better, Wri 2 handl_i r.operti.es in
high-densi?y mf??ﬁ%?a%ilggf ESnggdhgétrgggygt%ﬁ%eV%#%th%ﬁgﬁgl%géﬁfbed

circuit boards,ysi Qahéa'&@eatiagé&ve %ﬁeesiiﬂ We gaﬂegwemrag\é«id_a@é wor ki ng

t he adhesive conposition so 28 that it w ave a glass transition point

of 180C or hi ghgerwhen gHegdinad WheesBha®iRansnon neeakhtiigigeicadfi ngnot
greater than 17000 ppmiC in the tenperature range fromglass transition

poi nt to 350C, agadsampibkasiii€¢hSuladkvsiat hd@@Cnaf, 3¢ MPdgamater €n Ilthe he
Wi re scribed circuit board manufac-
spaces formed around the crossovers of the wires, so

10 that it is essential to flatten the heat pressed wired
substrate surface and to remove the voids in the
adhesive layer. Heat pressing is followed by a heat
treatment to perfectly cure the adhesive layer. This
heat treatment is not essential, however.

15 Next, the overlay layers 6 are provided for
protecting the scribed wires as shown in FIG. 1E. These
overlay layers 6 are usually made of a B-stage prepreg
of a glass-cloth reinforced epoxy or polyimide resin, or
a B-stage resin sheet containing no glass cloth

20 reinforcement, and are finally cured.

Then, drilling is conducted at the necessary
"portions to form via holes 7, followed by plating 8 as
shown in FIGs. 1F and 1G. Here, prior to this drilling,
a metal foil such as a copper foil may be attached to

25 the surface via a prepreg in the course of formation of
the overlay layer, followed by etching or other suitable

working to form a circuit on the surface. A wire

scribed circuit board having two wiring layers can be



turing process using a conventional UV-curing adhesive AS-W01 (a trade
Ranme, nfd. by Htachi Chemcal Co., Ltd.), wire swmmng is controlled by
causing a limted 10 degree of curing after wire scribing and then
conducting heat pressing. In contrast, in the case of the adhesive
conposition of the present invention, becase of use of a polyam de-imde
resin having a nol ecul ar wei ght of preferably not |ess than 80,000, the
resin flow is gmeiducets faroah ttiher @ bicadee pyicass .al nost no wire swi nm ng even
when heat pressing is conducted after wire scribing, so that it is
possible to fix the wredvwaumigsart ddhd dthusg prashidasy veiie tserihed t he
adhesi ve conposition by heat pressing. 20 Further, according to the
present i nvent C&FCULk %ogrﬁoggv&n@ (Y SR HEYRATHIFE it ated in the
adhesi ve | ayer _or .the voids, forned near the wire ¢cross-, overs in the
process till tHEWPESS:ANE ReTSE e ST 1 &SP Uhdmedy of the

substrate gurfac hy 25 coq__throl | |eQ%the heat r:ar&nn nlt ererenrer9<'itmurdr-3é essure

and time After W re scridi nge.reeonseeqel?er?tnl y-l,rl Llnl e prodauce aWire

scribed circui .heard Wih o Connacs LA ielia ddddesibdiayidig no
bubbl es or voi?é evg% Eh%g) égter_tﬁg'gberlay}1ayers haf% g%én provided, as
shown in F|G-p%EyiHM&élﬂéamﬂ'd¥WdﬂBﬂéﬂadéﬂﬂésﬂHNyHHeﬁAdaﬂﬂdﬂﬁﬂﬁq Ry inted
circuit board according 5 to the present” invention conprises a plurality
of insul atingglualstcdicas haMinTere@ha!.or MHdrctdled feeormdd1d atHdag
adhesive | ayers interposed between these

necessary portions, followed by plating 10. The above
10 process provides a wire scribed circuit board having
four wiring layers. It is possible to obtain a wire

scribed circuit board having 6 or more wiring layers by
similarly laminating and bonding together 3 or more
units of said wire scribed circuit board having two

15 wiring layers. If necessary, a circuit-formed layer may
be interposed between the adjoining units of wire
scribed circuit board having two wiring layers.

FIG. 2 is a flow chart representation of the
above-described process.

20 As explained above, by regulating the soften-
ing point of the B-stage adhesive composition to stay
preferably in the range of 20 to 100°C, it is possible
to keep high adhesion between the wire-holding adhesive
layer and the adhesive on the substrate to better wiring

25 and handling properties in high-density wiring.

Also, solder heat resistance of the wire
scribéd circuit boards using said adhesive composition

can be improved by working the adhesive composition so



insul ating substrates alternately, and a plurality of plated through hol es
electrically connecting conductor 10 circuits, said insulating adhesive

| ayer having a storage elastic nodulus at 300C of 30 MPa or nore and a
glass transition tenperature of 180C or higher, and nade from an adhesive
conposition conprising a polyamde-imde zgsin and a thernosetting
conponent. 15 In the nultilayer printed circuit board according to the
present inventithwat dtt Weddt harve laaydrassoft reordiucitaar ppimowids 180 fOrawed on
the surface of each insulating substrate with a heat resistant resin
adhesi ve conpodilgh@r adhesr isiney ;a g diheamiade-gxmpathes irags iape 0L @irehta of

t hernosetti ng conponent, the cured product of said heat resistant resin
adhesi ve conmpodat GFSREANGrarglladd0 mransiG iloh thenpampanat wie 180Qr

hi gher, a IinegrIIE expansi on coefficient in the tenperature range fromthe

gl ass transiti A e FpéSat Jré e BRI d% Pl n@nd 2 G&tteiC t han 500

ppm C and stor | asti I 30Q0C of 30 MPa or nore. Such a
mul til ayergpri ﬁltoegﬁél%r %31 t3%t§)§[$?g)f;§r9at6{ga$é°r S}Od:(?UCed froma process

compri sing the steps of 1 @hd ATAAULRPIALLLY 19T IS AL G Sub-
u

strates having conductor circuits thereon as interlayer s rates and

copper foil outekihdy@rddadleeiRasign@d 2dirreheinMmenraA MR iddhive
i nsul ati ng adhesive |layers nmade froma thernosetting adhesive conposition

conpris- ing aagelupani(detiraidée nagsi,N mfad yt EYERSAL IHGIGH @6 Nent ,
foll omed by bondi ng under pressure with heating, (b) drilling through hol es
at predeterm nétdpgr,- wire swimming is controlled by causing a limited

10 degree of curing after wire scribing and then conducting
heat pressing. 1In contrast, in the case of the adhesive
composition of the present invention, because of use of
a polyamide-imide resin having a molecular weight of
preferably not less than 80,000, the resin flow is small

15 and there takes place almost no wire swimming even when
heat pressing is conducted after wire scribing, so that
it is possible to fix the wires having an insulating
coating and to cure the adhesive composition by heat
pressing.

20 Further, according to the present invention,
it is possible to remove the bubbles generated in the
adhesive layer or the voids formed near the wire cross-
overs in the process till the wire scribing step and to
lessen the unevenness of the substrate surface by

25 controlling the heat pressing temperature, pressure and
time after wire scribing. Consequently, there can be

produced a wire scribed circuit board with high connec-

tion reliability and having no bubbles or voids even



10 tions so as to expose conductor circuits on individual [|ayers for

el ectrical connection, (c) conducting plating so as to electrically
connect the individual conductor circuits, . (d) form ng an etching resi st
on the outer layer 15 copper foils and renoving the copper foils
selectively by etching to formwring & meui-ts, and (e) renoving the
etching resist; or a process conprising the steps of: (a) lam nating an

i nterlayer subsfterethavbmgr28ycdagectohacier beeh phervededgndsarheuinerin ayer
copper foil interposing therebetween an insulating adhesive |ayer nade
from an adhesi ¥&GeohBesition conprising a polyanide-imide resin and a

t hernosetti ng conponent, followed by bonding under pressure with heating,
25 (b) forming an etching resist on the outer layer copper foil and

removi ng the co r.foil selectively by etching to formfine holes, (c)
renovi ng the e{ﬁﬁiﬁbﬁ?¥§FsPFlpt§§ C%HF¥F§HB9PEQ a cured resin in the

form vi & hol os and Lo xpoR8 EREahaRELDF ot EOPE CoRCPR PREGPEAGST

formvia holes and to expose

substrate,s5 (g) eggdgﬁ&gagtphﬁbgﬂmﬂ 88m Qitslescy &ﬁggght&g%@ect the

conductor circuit on e Interlayer sub- strate and"t out fayer copper
foil, (f) fornmpguaatehghsasstestst ﬁav&hg eshatckayeti +eapRer theiksand

conducting selective etching to forma 10 wiring circuit on the copper

foil, and insulating adhesive layers interposed between these
insulating substrates alternately, and a plurality of
plated through holes electrically connecting conductor

10 circuits, said insulating adhesive layer having a
storage elastic modulus at 300°C of 30 MPa or more and a
glass transition temperature of 180°C or higher, and
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component.

15 In the multilayer printed circuit board
according to the present invention, at least one layer
of conductor circuits is formed on the surface of each
insulating substrate with a heat resistant resin
adhesive composition comprising a polyamide-imide resin

20 and a thermosetting component, the cured product of said
heat resistant resin adhesive composition having a glass
transition temperature of 180°C or higher, a linear
expansion coefficient in the temperature range from the
glass transition temperature to 350°C of preferably not

25 greater than 500 ppm/°C and a storage elastic modulus at
300°C of 30 MPa or more.

Such a multilayer printed circuit board can be



(g) renoving the etching resist. The steps (a) to (g) in the above process
rnay be repeated a desired nunber of tines and further a step (h) for
formng via holes over two layers or nore 15 continuously nmay be added to

i ncrease the nunber of |am nations. A copper foil-containing adhesive film
prepared by directly coating an adhesive B#@terial on a copper foil may be
used in place of the adhesive |ayer -20 and copper foil used in the step (a)
in the above prodesed Arpml &i papeespr compdisinguithebs&epsacodording to the
present invention can also be produced by a_ process conprising the steps
of: 25 (al) |aninding ahamanaciager PINFRAALY REvilR§UlaSAdGCSHP—Circuit
thereon and an outer |ayer copper, foil inter osig t her ebet ween _an
adhesi ve | ayer ShRakePr BAVARI SOREELFETCGAFGYLEFol gGﬁﬁPi?Fndn§erlaYer

pol yam de-imde resin _- 32 .and a thernosetting.,conmponent, foll.owed by
bondi ng under SBPSEEAFESWAPH RERPPRGLOLH PUFGPIARYoRe SOLRTROTE8 st on t he
copper foi | 0 n Llay A rarily I i 5 the

t enporary %ut2?h§g§§§%g§§§e§ Pg#%g%ékgbgﬁvgﬁgﬂg?%ébghFﬁggfé%%gﬁﬁ&%ﬁg fine

hol es, (cl) reﬂg&gngrbmeaertﬁemas@%%iiﬁbhaaﬂ_@si@%rr;a\s}nisgsatq%e@oa@aii@_i n the

insul ating adhesive layer exposed to the fine holes by laser 10°drilling
to formvia hokgg angollQafiBesentife ¢eBduChal aCithewmbsertlihg icdmo-ayer

substrate,
nent, followed by bonding under pressure with heating,
(b) drilling through holes at predetermined por-
10 tions so as to expose conductor circuits on individual
layers for electrical connection,
(c) conducting plating so as to electrically
connect the individual conductor circuits,
(d) forming an etching resist on the outer layer
15 copper foils and removing the copper foils selectively
by etching to form wiring circuits, and
(e) removing the etching resist;
or a process comprising the steps of:
(a) laminating an interlayer substrate having
20 conductor circuit thereon and an outer layer copper foil
interposing therebetween an insulating adhesive layer .
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component,
followed by bonding under pressure with heating,
25 (b) forming an etching resist on the outer layer
copper foil and removing the copper foil selectivély by
etching to form fine holes,

(c) removing the etching resist,



(el) conducting plating so as to electrically connect the conductor
eircuit on the interlayer sub- strate and the tenporary outer |ayer copper
foil, 15 (fl) form ng an etching resist on the tenporary outer |ayer
copper foil and conducting selective etching to forma wiring circuit,
¢gl) renoving the etching resist, and if- rjacessary, repeating the steps
(al) to (gl) a predeterm ned nunber 20 of tinmes, and (h) conducting the
steps (a) to (g) @¢fl)the rabovéndescrulred presdesdnusiheg ke lehtiaigned
interlayer substrate in the step (a) to have via holes over two or nore
| ayers conti nuadbkgives lpyerhexpossdnttoi mhentfiioe, haliers tdye lgisess
transition temperature of the heat resistant resin adhesive conposition in
its cured fornfifdlllésg tRakormgyEapohoiesn ands to REPOSEx fdies iCOMAEEI ci ent
inthe - 33 tenperature range fromthe glass transition point to 350C
exceeds 500 ppftECutfePB FgﬁelBFEEggWGF F%@ﬁréﬁe'voids and del ani nati on
due to thesdifferinie in coatr%c- tign, between the adﬁgsive | gyer and the
i nsul ati ng®5 substFate i A°PAECESE0 RGEEEET 5Pt 6F° heafiih§ trdcaddivder
nounting. Also t S asti dul u t. QC _of the.adhesive
| ayer is |ess Fﬁ§ﬁ8§6 %ﬁg,gghgqgfggiﬁg ggg%e§nfﬁ&%dl%%%ﬁgﬁggfégugﬁd fl ows
to an easily gxpafdahhg EﬁétbQ@erWﬁh9Qrt%Bﬁiekof%ﬁﬁse nonuni formty 10 of

the |ayer thickness or formation of vdids by resin flow The heat
resistant resin agdhgsi vereefnagi khOBtching resist on the outer layer
copper foil and conducting selective etching to form a
10 wiring circuit on the copper foil, and
(9) removing the etching resist.
The steps (a) to (g) in the above process may
be repeated a desired number of times and further a step
(h) for forming via holes over two layers or more
15 continuously may be added to increase the number of
laminations.
A copper foil-containing adhesive film
prepared by directly coating an adhesive material on a
copper foil may be used in place of the adhesive layer
20 and copper foil used in the step (a) in the above
process.
A multilayer printed circuit board according
to the present invention can also be produced by a
process comprising the steps of:
25 (al) laminating an interlayer substrate having
conductor circuit thereon and an outer layer copper foil

interposing therebetween an adhesive layer made from an

adhesive composition comprising a polyamide-imide resin



of the present invention conprises a polyamde-imde resin and a
thernosetting conponent, and is capable of 15 formng a thernosetting

pol yam de-i m de adhesive layer. 1In case a polyam de-imde resin alone is
used for formng the adhesive |ayer, although the glass transition point
of the layer is high (230-2500), its |I|ineg expansion coefficient in the
tenperature range 20 fromglass transition point to 350C becones smal |l er

t han 500 ppm Canbi lae thieermeisertagage|lcstpgomemdul fied ladwed3 AC Braehites dradexr

than 30 MPa, so that when such a conposition is used for making a wiring
board, there @ressuner ndtthohesft g, ds and/ or del am nation in the 25
substrate after sol der nounting of parts. The resin flow of the B-stage
thernmosetting pdPyan de fioAmdddadie §ited ingy aresiis thrasf évhblgoprar |fxisl t han
- 500 m If it is less than 500 m there arise the 34 problens relating to
embeddi ng of i WhdhaPecomiase @t LUtET Layah deMhfRAdHIgs fnd Feny i®sent
invention, .the _term"resin_ flqow' signifies the di.stance through which the
resin 5 ef Pused ™ nEFRSF Yo U ?r?g’ rar?é’tpé’renn(ﬁdoéﬁf cﬁeaEe(fﬁlnve;ﬂ’Btfy m t hi ck
hal f - cured adhegi fil SiVv filmwas superposed on a
%ichqnglﬁg?ggh egﬁﬁbéq%% hSlesd

copper-clad | amnate~a eating dt 200C under pressure of 40
kgf/cn2 for 60 midjytes. LhovBryf a9’ M}%ir%gi@termdi ate stage in the

curing reaction of the thernosetting resin. The B-stage thernosetting
pol yami de-i m de (adhesi vedmyangmay die-<deSiedied itr0 thay e sulddidpyer
adhesive layer exposed to the fine holes by laser

10 drilling to form via holes and to expose the conductor
circuit on the interlayer substrate,

(el) conducting plating so as to electrically
connect the conductor circuit on the interlayer sub-
strate and the temporary outer layer copper foil,

15 (f1) forming an etching resist on the temporary
outer layer copper foil and conducting selective etching
to form a wiring circuit,

(gl) removing the etching resist, and if necessary,
repeating the steps (al) to (gl) a predetermined number

20 of times, and

(h) conducting the steps (a) to (g) of the
above-described process using the obtained interlayer
substrate in the step (a) to have via holes over two or
more layers continuously.

25 In the present invention, when the glass
transition temperature of the heat resistant resin
adhesive composition in its cured form is less than

180°C or when its linear expansion coefficient in the



structure of low flow high flow, high flow!low flow high 15 flow or such
pattern to satisfy both requirenents for noldability and resin thickness.
A copper foil- containing adhesive filmmade by directly coating an
adhesive material on a copper foil may be used in place of said

conbi nati on of an outer |ayer copper foid 3d a 20 B-stage thernosetting
pol yam de-i m de adhesive |ayer. Wen a high flow (greater than 500 mresin
flow) type pol yempeeaitmree radhgesifrent ithe igd assed rams i tizm patied, troeesi n can
be enbedded in IVH in a desired manner, so that the surface of the

i nterlaninar i A3AC&t e2Z5ePA§ PAYe PPRECEnedhearatiokel placst formmtdian of
formation of unevenness of outer |ayer conductor circuits fornmed thereon.

Because of t heVehEFalPEr ASLpRigpsion: fue GE tﬁﬁédééﬁ§§aﬂ§%}%ﬁ (FANEFEC 1 hat

[ | Lt int iLs,.18QC ' \ t .t [ [
e aes ang honpet e LSIME o0 ety Ut e it ecpansion
I's not gregtershggggggg ER”&ﬁéaﬂgpgggg stk g&g%gg%egknglﬁogpgIfﬁ%rat 300C

is 30 MPa or nore, 'S possi control Tormation of Vvoids and

peel ing of thiolayehy.at aile, ! WBNOkhEOLYBralRURIIHAG 1f ;s AgNts even
in the portionsomﬁth g hi gh througﬁ hol e deﬁ ity,aané anhgﬁﬁgfaggr printed

circuit board sbbhc Bifghnbeatiheesivet aagerand gerreehiadh 30eMpabi lbhley can be
10 obtained. [Circuit board for chip carrier] Acircuit board for chip
carrier accordragihobetbgepr €3ait wheanheamedoapd $@swa [RloUkaal idayiQfy
insulat- ing layers, a plurality of interlayer substrates having
expandable portion, which tends to cause nonuniformity
10 of the layer thickness or formation of voids by resin
flow.

The heat resistant resin adhesive composition
of the present invention comprises a polyamide-imide
resin and a thermosetting component, and is capable of

15 forming a thermosetting polyamide-imide adhesive layer.

In case a polyamide-imide resin alone is used
for forming the adhesive layer, although the glass
transition point of the layer is high (230-250°C), its
linear expansion coefficient in the temperature range

20 from glass transition point to 350°C becomes smaller
than 500 ppm/°C while the storage elastic modulus at
300°C becomes lower than 30 MPa, so that when such a
composition is used for making a wiring board, there
occur formation of voids and/or delamination in the

25 substrate after solder mounting of parts.

The resin flow of the B-stage thermosetting

polyamide-imide adhesive layer is preferably not less

than 500 pm. If it is less than 500 um, there arise the



15 conductor circuits on individual insulating substrates, a plurality of
knsul ati ng adhesi ve | ayers, each insulating adhesive |ayer bondi ng each
insulating |ayer and each interlayer substrate or each insulating |ayer

a plurality of through hol es having conductors on inner 20 wall surfaces
thereof and electrically connected to the 34oenductor circuits, and a cavity
for housing at |east one sem conductor chip, said insulating adhesive

| ayers havi ngpaobtlemsgeedhadnige topembesidang30dC iotte30 ayeer arirawirtes and a
glass transition tenperature of 180C or 25 higher, and made from an
adhesi ve conposngi s4réarpr useNgnngssol yami de-imide resin and a

t hernosetting conmponent. _ Such a wiring board for chip carrier, as for - 36
instance illustrated i n EPGEDNE PE&FENtsdRVENSHGRal ithe TN nd@Sdth ng | ayers

22, a plurality.of conductor citcuit | havi ircuits 23
on’ the' i ndi vi dbAP" | REGMAERRG [iyorsssaeE SPIPHaR yhath MR ZA9IG adnesi ve

5 | 2 i h_i i I
conduct or i rostfapelifidatale (286 al 1 HA M MRl B Th o

through hol'es 24 NaViRg ckCAAG¥CLOLSORIHRS 1SN 1Rk eSUTHRC 8RiHAARROf and
electrically connected to the conductor circuits 23, and 10 a cavity 25 for

housi ng at | eagtl@neasesupergoctdr onhiap copperad ads 1@hamnAciee kinge bdndddhat
the storage elastic nodulus of the B-stage insulating adhesive |layers 21
at 30C is prebgrakbhying the 2081¢e uatet, @@ stsare 0F0 40P&gf tdndt fbbhesst or age
el astic nodul us of the C-stage insulat 15 ing adhesive layers 21 at 300C is
30 MPa or noremiantlest.hat the glass transition tenperature of the
i nsul ati ng

10 "B-stage" means the intermediate stage in the

curing reaction of the thermosetting resin.

The B-stage thermosetting polyamide-imide
adhesive layer may be designed to have a multilayer
structure of low flow/high flow, high flow/low flow/high

15 flow or such pattern to satisfy both requirements for
moldability and resin thickness. A copper foil-
containing adhesive film made by directly coating an
adhesive material on a copper foil may be used in place
of said combination of an outer layer copper foil and a

20 B-stage thermosetting polyamide-imide adhesive layer.

When a high flow (greater than 500 um resin
flow) type polyamide-imide adhesive film is used and
laminated, resin can be embedded in IVH in a desired
manner, so that the surface of the interlaminar insulat-

25 ing layer becomes relatively flat, inhibiting formation
of unevenness of outer layer conductor circuits formed

thereon. Because of the characteristic properties of

the adhesive resin layer that its glass transition point



adhesive layers 21 is 180C or higher. The above circuit board for chip
carrier may have one or nore via holes which electrically connect 20 the
nei ghboring interlayer substrates. Also, in the above circuit board, the
cavity may be so forned as to nmake smallest the space in the insulating
IFayer nearest to the portion in which at- 3%ast one sem conductor chip is
to be fixed, and to nake 25 the spaces in overlaying insulating |ayers
equal to each istHE0°@ diedorghdryr ddratpriduyy elsigiesst ygxpaTes conduee OF i -
circuits of individual interlayer substrates exposed to the cavity may
have inner ter@igats ifprithe damperdturegrangmfaan chlass ttranseh kohduct or
chips to be fixed. The cavity may be a through hole, and at one_ qpeni ng of

sai d through h&WENaFEdbe M &ildedot IRt EhHIChanaUh&Pro Tl that
ing. 5 The Quter termnals f. i | isal. tion to oth

P reule boar ds Sy SRS AR SHAP AT TR ik A oid0 TEA o MR o iSig o

th t - g . i | i . i . i

I aﬁdo:‘J o(rar n%ilr n@meﬁ?pﬁsé%q%zhtﬁ%cﬁno%@y%o d:}et)r/lcg-talcf]ﬂsg%fo&_%u%: d?%?f% t

board for chip faneLn LD RRAUCEE Y & HRSL SR A LI5St eps

of lamnating a plurality of insulating layers and a plurality of
interlayer subsigrfse®eviay ity NPuriiond MU S B¢ thrsligh dusle
i nsul ating substrates, interposing a 15 plurality of insulating adhesive
| ayers 21 bet wemsdagh, dnisw atdltg lsayeer mnichteat cindeirt |lsyerd sedstir at e or
each insulating layer, while formng a cavity 25 for housing

high heat resistance and connection reliability can be

10 obtained.

[Circuit board for chip carrier]

A circuit board for chip carrier according to
the present invention comprises a plurality of insulat-
ing layers, a plurality of interlayer substrates having

15 conductor circuits on individual insulating substrates,
a plurality of insulating adhesive layers, each
insulating adhesive layer bonding each insulating layer
and each interlayer substrate or each insulating layer,
a plurality of through holes having conductors on inner

20 wall surfaces thereof and electrically connected to the
conductor circuits, and a cavity for housing at least
one semiconductor chip, said insulating adhesive-layers
having a storage elastic modulus at 300°C of 30 MPa or
more and a glass.transition temperature of 180°C or

25 higher, and made from an adhesive composition comprising
a polyamide-imide resin and a thermosetting component.

Such a wiring board for chip carrier, as for



at | east one sem conductor chip 26, and bondi ng under pressure with
feating; drilling through holes 24 in the 20 resulting | am nate; and
form ng conductors on the inner wall surfaces of the through holes,
conductors being electrically connected to the conductor circuits
wherein preferably said insulating adhesi vi llayers 21 have a B-stage
storage elastic nodulus at 30C of 25 1,000 to 5,000 MPa, a C-stage storage
el asti c nodul usnatange0CldfusiGaea dn MIGe, 6anetompdiass tar grlsirta ldrcyt eyper -
ature of 180C or higher. In the above process, a step of formng one or -
38 nore via héheylpsingaRieygrel et r iec @lugedngat iodn doetdnedor atid@ast t he

nei ghboring conductor circuits may be added to the step

of am nati

sai d
23,

ng the

i nsul ati ng | ayér¥e&fdhavingr copeMCcEers Chacad tswi23h onhd hiendmiddispaddhesi ve

5 layers being.interpgsed.therebetween, while formng a
seni conduct or &H?B?§¥
conpri.ses

h b he .l am [ . Il
| am nat e havi nGa E5%a 2dagrey Pr THAGE MG 4os SR Rorldoaaar

the 15 sanme holes to becone via holes as the copper-clad

cavity for

1IngndagEadi ig: Gn@dTglddaurd Wish iiddtighgdhgsdge in

housi ng

i -cl ad
_ | RortdeR0 GO )2t ol es
whi ch are to begame,uhachAhes 89 2:¢2RdUchabeql LUt .1f QrIRq 00 an

interlayer substrate having the same cavity or "housing a sem conduct or
chip as the copagerchad al RTuRALE LY BfARNBYYhahNGsa80esia\g ayer having

| am~ant e;

bondi ng

under pressurecshtilicheati B thef 9nAez whali Bak€aceB! &hliraic¥d anner wal |'s of
via hol es by copper plating, followed by renoval of unnecessary copper by

electrically connected to the conductor circuits 23, and

10 a cavity 25 for housing at least one semiconductor chip

26, and is characterized in that the storage elastic

modulus of the B-stage insulating adhesive layers 21 at

30°C is preferably in the range of 1,000 to 5,000 MPa,

that the storage elastic modulus of the C-stage insulat-

15 ing adhesive layers 21 at 300°C is 30 MPa or more, and

that the glass transition temperature of the insulating

adhesive layers 21 is 180°C or higher.

The above circuit board for chip carrier may

have one or more via holes which electrically connect

20 the neighboring interlayer substrates.

Also, in the above circuit board, the cavity

may be so formed as to make smallest the space in the

insulating layer nearest to the portion in

which at

least one semiconductor chip is to be fixed, and to make

25 the spaces in overlaying insulating layers equal to each

other or become larger progressively, and conductor

circuits of individual interlayer substrates exposed to

the cavity may have inner terminals for electrical



etching; piling a copper-clad |am nate having a cavity 20 for housing a

sem conduct or chip and holes to becone via holes on the resulting | am nate
via an insulating adhesive |ayer having the same cavity for housing a

sem conductor chip and the same holes to becone via holes as the
copper-clad | am nate; and repeating the 25 above steps for a predeterm ned
nunber of tines. It is possible to use an interlayer substrate having one
or nore hol esconhechianetbothecemmivbadhekes, chwpeseoi beerfiwalkl.s have

al ready been netallized. - 39 The cavity provided for housing a sen con-
ductor chip or chips byThel Fewity mhy besel &hirpgghatibdsi,vendaper ®nand t he
interlayer substrates may be so forned that the space in the insulating

| ayer near estoPgniEnghefpspifdorhrau@hi BRlgt MpFabe previdgdcentieatosiakip is
to be fixed will becqone smallest, and the spaces in overlaying insulating
layers will bBEBHENEBYUEP E4°88cHM®o0PREPIBE -becone |arger progressively. The
above progcess nay conprjse the steps of:. 1Q |lanm pnating.,a plurality of

insul ating | ayers and abﬁﬁlﬁpgﬁftgBSPlPﬁ}Er?8§ePagﬁB§tgéﬁggrﬁ§9#ng
conductor - Ci£GHhLs: 98l DI YLAUR! ciDSUL B! LBE AUPRLLALES o LDk GES BASI NG 2
plurality of rnsulating adhesive Fayers between neachi RSUl'A I'ng Payer and

each interlay@ﬁesaaééfadstOEnéélsegngimaggétinglgeye&heabhtg%aig&d

insulating layers, said interlayer Subsirates and sald insul ating adhesive

| ayers havi ngmi hg1sasp §6ﬁ§@s£06faaC§¥hEMlﬁQz Beupiing ,abr lieaghyoBe a
sem conductor chip, followed by pressing wt heating; drilling hol es
whi ch becone landufibrhméksngnelectrical connection by solder balls.
10 Such a circuit board for chip carrier can be
produced by a process comprising the steps of laminating
a plurality of insulating layers and a plurality of
interlayer substrates having conductor circuits 23 on
individual insulating substrates, interposing a
15 plurality of insulating adhesive layers 21 between each
insulating layer and each inter layer substrate or each
insulating layer, while forming a cavity 25 for housing
at least one semiconductor chip 26, and bonding under
pressure with heating; drilling through holes 24 in the
20 resulting laminate; and forming conductors on the inner
wall surfaces of the through holes, said conductors
being electrically connected to the conductor circuits
23, wherein preferably said insulating adhesive layers
21 have a B-stage storage elastic modulus at 30°C of
25 1,000 to 5,000 MPa, a C-stage storage elastic modulus at
300°C of 30 MPa or more, and a glass transition temper-

ature of 180°C or higher.

In the above process, a step of forming one or



20 the resulting lam nate; form ng a conductor on the inner wall surfaces
of said holes for electrical connection to conductor circuits; and form ng
a heat sink in an opening of the through hole so as to close the opening.
Unevenness or relief formmy be formed at the 25 brimportion of the heat
sink in contact with the lamnate. In th&gabove process, in the | am nating
step conprising placing a plurality of insulating |ayers and 40

i nterl ayer submoreatesawhplesf 6pm mgkangaeilegtiracaloosnngctdonl daetiveemne

sem conductor chip, followed by Bressing with heating, the |am nate may
have a structug® gﬁastptbgsnﬁuah paihngl £onApctioke chmcaditsl magr ber edded ng
the 5 product surface/a pile of insulating adhesive |ayers and interlayer
,substrates/cusﬁ?oﬁhﬁgsﬁﬁPePﬁaFPﬁbpééénﬁrGgﬁcﬂnsﬁé9FﬁanléaﬁFﬁyaﬁéle/press

flat I heat df a am. nation. As descri bed
bbove the | nohhEFFARYSHnELPSEaTRe ayarh GbEqinAY aglaseésneSRH@Enf.oh

f bl h t t | t 3 .000 t
D600 woa s a dafert BbEfg ThELREBsEuthatolRT R, i le Sorming a0 o
and a gl ass treawcgogot:eﬂeﬁg%gr eeﬂicoﬁéggteg ghgggg ) V\Pﬂa bhg Qngt age

elasticity at 30C i | ess than 1,000 MPa, oW IS e, which

tends to causeuﬁgggaggegguggewigﬁlﬁehagg t he caV|ty and when the
el asticity exceeds 5,000 MPa, filling of the i nterlayer conductor circuits

may become insufficient aagd,aiaothandbbig pgeagggleshgayahgngeggglorated
When 20 the C-stage storage el astic nodul us at 300C is |ess

step may comprises piling a copper-clad laminate having

10 a cavity for housing a semiconductor chip and holes
which are to become via holes on a conductor circuit
formed on an interlayer substrate having the same cavity
for housing a semiconductor chip as the copper-clad
laminate via an insulating adhesive layer having the

15 same holes to become via holes as the copper-clad
lamiante; bonding under pressure with heating to form a
laminate; metallizing inner walls of via holes by copper
plating, followed by removal of unnecessary copper by
etching; piling a copper-clad laminate having a cavity

20 for housing a semiconductor chip and holes to become via
holes on the resulting laminate via an insulating
adhesive layer having the same cavity for housing a
semiconductor chip and the same holes to become via
holes as the copper-clad laminate; and repeating the

25 above steps for a predetermined number of times.

It is possible to use an interlayer substrate

having one or more holes, which are to become via holes,

whose inner walls have already been metallized.



than 30 Mpa or the glass transition tenperature is |lower than 180C the
eonnection reliability and sol der heat resistance may | ower due to | arge
resin flow or the difference in glass transition tenperature fromthe 25
insulating layers 22. As the interlayer substrate of the wiring boards for
chip carrier according to the present inveyg 4ion, there can be used the
one obtained by etching away 41 the unnecessary copper foil of a
copper-clad | am nate us@bhe aavtily gnaiviared Vian mpusiarglsa sEweicarsul at i ng

| ayers 22 in the copper-clad |amnate may be conposed of a thernopsetting
resin such 5 gucgeaxyghigsior, giti@sobyr dsildowiglgyitheldnsasiatiorg poly ami de
resin, a material obtained by inpregnating said resin in reinforcing fiber

such as gl ass @ddesivg deyersapad dndeHayar suhsteatge may ke mA eri al

obtained by mxing said reinforcing fiber, glass chopped strand, 10 short

Cesin fiber, CEPIIRG FOAS EhtnSHRSE S0 TohdMS ARG ave s MRALSSE &R d

resin. As the per. fail af sai.d,copper-clad |amnate,.there can he used,
Ry o R R R B A

besi de t he~ordinar r&ﬁF@dlnbo

comost o 15, Tebbyl ipusial sl selngopacty i) apibe ponvic |

metal supporting it. Such conposite neta I ncl

bondi ng a coppeketaialyi g 2 sudladTingu MahRids Wi1ah Hasonte b &5tk 0 a
rel easing treatnment and those used as a stopper for etching, 20 obtained

by providing aptae¢hal ot ladyer Prdgieaniivdiyom copper as the
I nternmedi ate | ayer, for exanple, a
- The above process may comprise the steps of:

10 laminating a plurality of insulating layers and a
plurality of interlayer substrates having conductor
circuits on individual insulating substrates, inter-
posing a plurality of insulating adhesive layers between
each insulating layer and each interlayer substrate or

15 each insulating layer, all of said insulating layers,
said interlayer substrates and said insulating adhesive
layers having the same space for a cavity for housing at
least one semiconductor chip, followed by pressing with
heating; drilling holes which become through holes in

20 the resulting laminate; forming a conductor on the inner
wall surfaces of said holes for electrical connection to
conductor circuits; and forming a heat sink in an
opening of the through hole so as to close.the opening.

Unevenness or relief form may be formed at the

25 brim portion of the heat sink in contact with the

laminate.

In the above process, in the laminating step

comprising placing a plurality of insulating layers and



conposite filmhaving a thin copper |ayer/nickel |ayer/thick copper |ayer
structure. The interlayer substrates used in the present 25 invention nmay
be the ones in which the copper foil at the unnecessary portions has been
removed by etching as described above, or the ones in which via holes have
al ready been formed. 42 For instance, i 4(he- manner of manufacturing an
ordi nary double sided wiring board, a both-side copper-clad |lamnated is
drilled to forrnterdaysr culateraties béddre fAdmanihg es,caand yx dwudtarsing e
formed on at 5 |least the inner walls of the holes, followed by renmoval of
unnecessary copperleaptetonis sericangdetar iatiar] fedrlowash iy Aaresvitg

Wi ring conductors on both sides. Also, a copper-clad |am nate having hol es

to become vi avidhedoadyinge fihscd@mmae iMdveMagiferd FFBIfstTat havi ng
conductor circuits with an insulating. adhesive |ayer interposed

t her ebet ween, PEESSWEd aty pa&"@isfi}dgl“wlt h @55 ot IMIRFRERCTHEH S on,
then copper plpgtoldr\‘.lxg:tl Ssu%afra@ee/% Ol{[let ? J:[nasltlll.ia er;[ hed (WS ve al l SrsOfar'{cpe
vi a hol es, "and“unnecessary copperp i's renove lbf e chhl ng. ot her

copper -cl ad | agipahg hay %M&é&c&%ﬁ%ﬁég}é\% Salr%}’o]%f‘eé LBEJH?.{ct

pl aced thereon inter-"posing an i1nsulating a ayer therebetween,

fol l oned by pregsiing W tdaviest i dQrddy el daaifidig, 2hitdiPhrs aRRer
plating to netallize the inner walls of the via holes and renoval of
unnecessary coppeissid €oihiimgegridie 1ahavweatsieps being repeated a desired

nunber of tines
As described above, the insulating adhesive
10 layers used in the present invention preferably have a
B-stage storage elastic modulus at 30°C of 1,000 to
5,000 MPa, a C-stage storage elastic modulus at 300°C of
30 MPa or more, and a glass transition temperature of
180°C or higher. When the B-stage elasticity at 30°C is
15 less than 1,000 MPa, the resin flow is large, which
tends to cause seepage of the resin into the cavity, and
when the elasticity exceeds 5,000 MPa, filling of the
interlayer conductor circuits may become insufficient
and also handling properties may be deteriorated. When
20 the C-stage storage elastic modulus at 300°C is less
than 30 Mpa or the glass transition temperature is lower
than 180°C, the connection reliability and solder heat
resistance may lower due to large resin flow or the
difference in glass transition temperature from the
25 insulating layers 22.
As the interlayer substrate of the wiring

boards for chip carrier according to the present inven-

tion, there can be used the one obtained by etching away



to provide a required nunber of conductor circuit layers. 25
Alternatively, lamnating step of the process of the present invention can
be carried out by piling a copper-clad | anm nate having a cavity for

housi ng a sem conductor chip and holes to becone via holes on a 43
conductor circuit forned on an interlayer gsubstrate having the sanme cavity
for housing a sem conductor chip as the copper-clad |am nate via an

i nsul ati ng adhé&sievannegmypssahrgy icuppdre fludlleofi @ keggreardladidlansinaxendi ng 5
under pressure with heating to forma lamnate; netallizing inner walls of
the via hol es mgedofpar thel sridigarwlwicuey pansieoval of unnecessary copper
by etching; piling a copper-clad |amnate having a cavity for housing a
sem conductor chip and hdh&s IS WHEIIRY Jiayers e dd dha KORR&f g laty

| am nate via an_insulatin adhesi ve | ayer having the same cavity faqr
housi ng & SeniEBHAREoMInES SRTRASED Afe SIS T AFED 1AL as
t he copper zcl ad | am nate; and r(?{)eati ng, t.he _above-.nentioned ste ?SJSEI-M

predet erm Red EPmSEOXY5 TRfd va e910215 a§sl_q’l IRt ir_r?sﬁrborl
oot g fo%mi@les%gqnf’ora qﬁ&@fi%g t% ?ﬁa&m%ﬁéﬂﬁ otfi%&i':%icdar rier

connecting the sém conduct'or chips a wr

it needs to prowsde jHORAUGIrSine Wit X34 WG 1asd MRSl dgrdd nal s on
20 the wiring board side. It is to be noted that i'n case a |arge nunber of

internal tern palper)eatand dee pRigeH ¢ad thed 1Sk & &Y at@r I iditdmedr ove
insufficient to accommodate all of these termnals. In the | am nate of
by mixing said reinforcing fiber, glass chopped strand,

10 short resin fiber, ceramic fiber, whiskers or other
reinforcing fiber in said resin.

As the copper foil of said copper-clad
laminate, there can be used, beside the ordinary rolled
copper foil and electrolytic copper foil, a composite

15 metal foil consisting of a thin copper foil and a
carrier metal supporting it. Such composite metal foils
include those produced by bonding a copper foil to an
aluminum foil which has been subjected to a releasing
treatment and those used as a stopper for etching,

20 obtained by providing an etchable metal layer different
from copper as the intermediate layer, for example, a
composite film having a thin copper layer/nickel
layer/thick copper layer structure.

The interlayer substrates used in the present

25 invention may be the ones in which the copper foil at
the unnecessary portions has been removed by etching as
described above, or the ones in which via holes have

already been formed.



FIG 7, via holes 27 may be fornmed. In case nore wiring 25 is needed,
conductor circuits 23 designed to serve as internal termnals may be

provi ded on a greater nunber of layers as showmn in FIG 8. In this case,
the cavity is so forned that the space in the insulating | ayer 22 44
nearest to the portion where at |east one49em conductor chip 26 is to be
fixed will beconme snmallest, and the spaces in overlaying insulating |ayers
wi |l becone equal to eafhrotihetaocehedamtheamganepr ofr eanufalcpurdmd; t her e
5 may be provided on the insulating layers 22 the exposed conductor
circuits 23 seapi Agdapnaryt denklet eidiedaWd riiog beakidng aelbedt-iséale connecti on
to the sem conductor chips. 26. Sem conductor chips 26 and conductor
circuits 23 afePeganedpddlppipangrngswirdd18d. teo fopa &gliesy wid GhaRrse
provi ded as a through hole, and as shown in FIG 9, a _heat sink 28 may be
provi ded at antBDEHEH@eOVlPhQOgﬁ?OUGH h&PBAYG RSt rec feLBeEh&@MoFdni ng t o

make a wiring boar tth.high he dispersibility. | n _anot her
enbodinentéof ?ﬁ%s|n€%ﬁt%882rtﬁéﬁaﬁe8? g%ﬁk Qé?sasfgégﬁﬁeﬁn Iéﬁmﬂﬁal

conpri ses a sug@%}megetgEgggugéghe&pgggg%ﬂqggie LCRALCLA jGRIRS 28.,and a

brimportion 82 aroun ion, brim portion berng

smal ler in thi§EB§%§aEBaHadEﬁ?S%@Bth €6nRAEkL2R, cRNBokRAE squlkar. nost

insulating layer is drille o forma hol e having al nost the sane size as

the support portion 81 aosbhab theppsuppohat paminare8ha®fingh@olkeattosi nk 28
may be fitted in the hole. Unevenness may be formed on the side of the
become via holes may be placed on an interlayer
10 substrate having conductor circuits with an insulating
adhesive layer interposed therebetween, followed by
pressing with heating for integral lamination, then
copper plating is carried out to metallize the inner
walls of the via holes, and unnecessary copper is
15 removed by etching.

Another copper-clad laminate having holes to
become via holes may be further placed thereon inter-
posing an insulating adhesive layer therebetween,
followed by pressing with heating for integral lamina-

20 tion, copper plating to metallize the inner walls of the
via holes and removal of unnecessary copper by etching,
the above steps being repeated a desired number of times
to provide a required number of conductor circuit
layers.

25 Alternatively, laminating step of the process
of the present invention can be carried out by piling a

copper-clad laminate having a cavity for housing a

semiconductor chip and holes to become via holes on a



25 brimportion 82 of the heat sink 28 to be bonded to the insulating
tayers 22 to enhance adhesi on between the heat sink 28 and the circuit
board for chip carrier. In a nethod of formng the lam nate structure TH'S
SHEET HAS BEEN REPLACED 45 of said circuit board for chip carrier, the
conponent nenbers are placed are placed o1 on the other, as shown in
FIG 11A, in the order of flat pannel/product surface protective film

105/ pil e 104 ofonuiswitair g raciidsifvented ayeran Zhtand ayesulsathstgrasighst r at es

with insulating |ayers 22 interposed therebetween/cushioning materi al
103/ nol ded pr od@dinp0Xhisawiamg £avain ydrolhefsigg Farmadicondiqteie Eibyp
pressing with heating for integral. lamnation. 10 In case the heat sink 28

i s bonded sinuRs tAfeGRPREr-gdashd@ningty gia /e i yadintatad st e

conposed by pl acin he .conponents in the order of flat pannel .

101/ cushi oni ng e Vlf(%/t?ﬁel rﬁﬁ”’ % ﬁ’qc&}\‘/‘e neid i}"r?gle%i ﬁqorhdrfdlq arge flow
di stance at the lamnate 15 heati tenperat ure (such _as npolyethyl ene
film/proddct éllrjlrd’rearcé)rﬁrsostuer(‘:at iwnlSChf iqll%r% Wit hg%-“ék? (r:rleq 1innag[}-'eﬁoi nt/pile 104

of insulating @{g@ﬁg\i?%g@é%%e%l ANad rgtergl,%yq;ia %Hﬁ%sr q;fggs/%%ei nsul ati ng

| ayers 22 interpose et ween/ cushi oni ng materi al d product

102 20 having ?)l%%\iin‘i;y, F18/ducdt Aol ofl RinSiicde oAy I dipRoangy, f or

chip carrier, there "may be provided external termnals for electrical

connection to elheying;rigigd ikaladcod@rddiddneamime having a cavity
for housing a semiconductor chip and holes to become via

10 holes on the resulting laminate via an insulating
adhesive layer having the same cavity for housing a
semiconductor chip and the same holes to become via
holes as the copper-clad laminate; and repeating the
above-mentioned steps for predetermined times.

15 The cavity 25, as illustrated in FIG. 7, is
designed to form a space for mounting semiconductor
chips 26. For connecting the semiconductor chips 26 to
a wiring board for chip carrier, it needs to provide
conductor circuits 23 serving as internal terminals on

20 the wiring board side. It is to be noted that in case a

large number of internal terminals need to be provided,

a single layer of wiring may prove insufficient to

accommodate all of these terminals. In the laminate of
FIG. 7, via holes 27 may be formed. 1In case more wiring
25 is needed, conductor circuits 23 designed to serve as

internal terminals may be provided on a greater number
of layers as shown in FIG. 8. 1In this case, the cavity

is so formed that the space in the insulating layer 22



shown in FIG 12A, a pin grid array may be provided by 25 using a plurality
of pins 29. Also, a ball grid array may be provided by form ng | ands for
maki ng el ectrical connection with solder balls 30 as shown in FIG 12B.
Furt her, the above nechani snms may be conbined 46 to provide a chip-on-chip
wiring board or a multi-chip nodule as shppm_in FIG 12C. The present

I nvention is explained in nore detail by the follow ng exanples, but it

shoul d be 5 reergitead thathd Eciane wHetdeatpresadd iy eSdm DFohuc tOF
restricted to these exanpl es. The neasured values shown in the Exanples

and Conpar at i vehBmif ds wey de deitxardriwiell heddne fsrhd lesty, naidiotise (1)

@ ass transition point (Tg) 10 This was determ ned by using TMA (a trade

name, nfd. by MRAGRH diteverlayingidmshattiold oiyrrs oohdl thereme Jéqual
“pulling Chuck interval: 15 nmm 15 Measurjng tenperature: roomtenperature

350C Heating r&& €acth@thar RINNIGOIDARTIRY BReFHesSively 5 anfl xtiserem

(2) linear _expansiqn coefficient 2Q This s al so determ ned by using TMA

(a trade Rane™3¥% Pe RFMHESEL i Bh&S i sH 9 139t | ot T ERRFEd ons:

Jig: pulling CQ%%%&C‘6¥Wg¥fcﬁ¥%§n93 serving as internal terminals for

making electrical connection to the semiconductor chips
26. Semiconductor chips 26 and conductor circuits 23
are connected by bonding wires 33.

10 The cavity 25 may be provided as a through
hole, and as shown in FIG. 9, a heat sink 28 may be
provided at an opening of the through hole so as to
close the opening to make a wiring board with high heat
dispersibility.

15 In another embodiment of the invention, the
heat sink 28, as shown in FIG. 10, comprises a support
portion 81 for mounting semiconductor chips 26 and a
brim portion 82 around the support portion, said brim
portion being smaller in thickness than the support

20 portion, and the outermost insulating layer is drilled
to form a hole having almost the same size as the
support portion 81 so that the support portion 81 of the
heat sink 28 may be fitted in the hole.

Unevenness may be formed on the side of the

25 brim portion 82 of the heat sink 28 to be bonded to the
insulating layers 22 to enhance adhesion between the
heat sink 28 and the circuit board for chip carrier.

In a method of forming the laminate structure

THIS SHEET HAS BEEN |
REPLACED




25 Measuring tenperature: roomtenperature 350C Heating rate: 100 mn
Jensile load: 5 g 47 - Sanple size: 5 mmx 30 mm (3) Storage elastic
nodul us This was determ ned by using DVE-V4 (a trade nane, nfd. by
RHEOLOGY Co., Ltd.) under the following 5 conditions: Jig: pulling Chuck
Fnterval : 20 nm Measuring frequency: 5 Hz4dveasuring tenperature: room
tenperature 350C 10 Heating rate: 5C/ mn Sanple size: 5 mmx 30 nm (4)
Surface circui toff aiidhg ipraapier thaesrdl hicsr watsi e wead matead, byhe udgmpronevnet her
the |I|ine/space becones 100 mi/100 mor not. 15 (5) Sol der heat resistance
The process of mMamins@reheddaahq@iplhrded 2N YT Wt detrheyat has oshawn
seconds and then cooling to normal tenperature was repeated three tines,

and the resinimyEd& iNAhebhddidl dEeneridat R AP et 2N Fase
t ook place fornation o_f vog,dl\smor elin 04{ (t%{]_e_nl ers. Ex les 1-16 and
Conpar ati ve ExaAESHVEL 1Y r]e()%%]t?egl% rEuit W9 ( X var ni sh)
48 Two ty%es qgfggé f(% &”éﬁgﬂf§¥£ﬁg‘¥%ﬁé¥¥£¥es with insulating
layers 22 interposed therebetween/cushioning material
103/molded product 102 having a cavity hole/flat pannel,
followed by pressing with heating for integral
lamination.

10 In case the heat sink 28 is bonded simul-
taneously, as shown in FIG. 11B, the laminate may be
composed by placing the components in the order of flat
pannel 101/cushioning material 103/film 111 with low
melting point and large flow distance at the laminate

15 heating temperature (such as polyethylene film)/product
surface protecting film 110 with high melting point/pile
104 of insulating adhesive layers 21 and interlayer
substrates with insulating layers 22 interposed there-
between/cushioning material 103/molded product 102

20 having a cavity hole/flat pannel 101.

In such a wiring board for chip carrier, there
may be provided external terminals for electrical
connection to other wiring boards. For instance, as
shown in FIG. 12A, a pin grid array may be provided by

25 using a plurality of pins 29. Also, a ball grid array
may be provided by forming lands for making electrical
connection with solder balls 30 as shown in FIG. 12B.

Further, the above mechanisms may be combined



one with a nol ecul ar wei ght of about 100,000 (herein- after referred to as
PAI-1) and the other with a nolecul ar wei ght of about 82,000 (hereinafter
referred 5 to as PAI-2), were sel ected, and other conponents were bl ended
with these polyam de-imde resins in the ratios shown in Table 1 to
prepare the adhesive varni shes. The nechamgal properties of the adhesive
films obtained fromthese adhesive varni shes are also 10 shown in Table 1.
49 r-10 0 0 GO i@le & chip-dbrcaeAPOWIitingChagrd |dx ra nudtidchip O tD

Odcocod .-i nri Pir 4 MNd MIOTfr-i MNd dcorl N1--1 NN

1-1 N .- i N rmodyle ap [ghown ip KIG. gi2dy GIO OJIDIDIVIInd - Nil 10 LO
1101d'IOA.. r-i - NQ07 9 -- Mr-i MN
Mr-i 00 d 00 0 Nd' Nd'Th@ Rregent N&V%Q}OTNNWXR}_%@%@@@QJOOOO

0O0O0C 000 Otalq %y t(ReOf%l(Iown_ngoe?ca?np_lleso,o bouot Olot Osc}nouolc? 0,00 00

5 recognized that the scope of the present invention is
not restricted to these examples. The measured values
shown in the Examples and Comparative Examples were
determined by the following methods.

(1) Glass transition point (Tg)

10 This was determined by using TMA (a trade
name, mfd. by Mac Science Inc.) under the following
conditions:

Jig: pulling
Chuck interval: 15 mm
15 Measuring temperature: room temperature 350°C
Heating rate: 10°C/min
Tensile load: 5 g

Sample size: 5 mm x 30 mm

(2) linear expansion coefficient
20 This was also determined by using TMA (a trade
name, mfd. by Mac Science Inc.) under the following
conditions:
Jig: pulling
Chuck interval: 15 mm
25 Measuring temperature: room temperature 350°C
Heating rate: 10°C/min

Tensile load: 5 g
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Sample size: 5 mm x 30 mm

(3) Storage elastic modulus
This was determined by using DVE-V4 (a.trade
name, mfd. by RHEOLOGY Co., Ltd.) under the following
5 conditions: |
Jig: pulling
Chuck interval: 20 mm
Measuring frequency: 5 Hz
Measuring temperature: room temperature 350°C
10 Heating rate: 5°C/min

Sample size: 5 mm x 30 mm

(4) Surface circuit forming properties
This was evaluated by judging whether the

line/space becomes 100 pm//100 pm or not.

15 (5) Solder heat resistance
The process of floating the wiring board in a
288°C solder bath for 10 seconds and then cooling to
normal temperature was repeated three times, and the
resin layers in the board was observed to see whether
20 there took place formation of voids or peeling of the

layers.

Examples 1-16 and Comparative Examples 1-11
(Wire scribed circuit boards)

(Adhesive varnish)
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Two types of aromatic polyamide-imide resin,
one with a molecular weight of about 100,000 (herein-
after referred to as PAI-1) and the other with a
molecular weight of about 82,000 (hereinafter referred

to as PAI-2), were selected, and other components were

blended with these polyamide-imide resins in the ratios

- shown in Table 1 to prepare the adhesive varnishes.

The mechanical properties of the adhesive
films obtained from these adhesive varnishes are also

shown in Table 1.
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4-1 4-1 wr-1 C,-1 4-1 EE-- a AU Eer er E fafafafdbbb (1) b
f.afafafaf(l (o(a 44%1 ppd4d ~4-) rdrdcdtd (dtdrd .. .

: OInNAO OInOO r-1 -1 NNIONzz Il or_+ UUao o W
W~+ x x N 54 Usi ng the above-nenti oned- &hesi ve varni shes, wre scribed
€ircuit boards were manufactured in the follow ng way. (Adheswe coati ng)
5 Each of the adhesive vasinghdheofahdve-meoricgiad arhesionn EIoVes wes,
coated on a Tetoron film HSL-50 (a trade name, nfd. by Teijin Corp.)
serving as a wiaesiseribese aigcaidr posaats h@ﬁ%l“@&h’éﬁwr im ahP dried
at 100C for 10 m nutes to |l et the varnish assunme 10 a B-stage. The
sof t eni ng poi nEOFL MM ¥aYi-sh was 50C. (Substrate with adhesive coating)

Circuits were f%rdrrrl%dSl(‘)’ré %O%I ass cIot h-

5 Each of the adhesive varnishes of the
compositions shown above was coated on a Tetoron film
HSL-50 (a trade name, mfd. by Teijin Corp.) serving as a
transfer base to a dry coating thickness of 50 um and
dried at 100°C for 10 minutes to let the varnish assume

10 a B-stage. The softening point of the varnish was 50°C.

(Substrate with adhesive coating)
| Circuits were formed on a glass cloth-
reinforced polyimide resin-made double-side copper-clad
laminate MCL-I-671 (a trade name, mfd. by Hitachi
15 Chemical Co., Ltd.) by normal etching. Then a glass
cloth-reinforced polyimide resin prepreg GIA-671 (a
trade name, mfd. by Hitachi Chemical Co., Ltd.) was
applied on both sides of said substrate and cured by
heat pressing to form the underlay layers, and then said
20 adhesive was bonded to both sides of said substrate by
heat pressing. Bonding could be effected by a hot roll
laminator.
(Wire scribing)
Then the wires having an insulating coating
25 HVE-IMW (a trade name, mfd. by Hitachi Densen K.K.)
composed mainly of a high-molecular weight epoxy polymer

were scribed on said substrate by a wire scribing



rei nforced polyi mde resin-nade doubl e-si de copper-clad |amnate MCL-1-671
¢a trade nanme, nfd. by Hitachi 15 Chemi cal Co., Ltd.) by normal etching.
Then a glass cloth-reinforced polyimde resin prepreg AA-671 (a trade
nanme, nfd. by Hitachi Chem cal Co., Ltd.9 ¥ms applied on both sides of
Said substrate and cured by heat pressing to formthe underlay |ayers, and
then said 20 atihediine wasiehondedaseriict heatdeg .of sai d substrate by heat
pressing. Bonding could be effected by a hot roll Ilamnator. (Wre

scri bing) Then (Ch&Eior € RaViasd van Liagyedllat i ng coating 25 HVE-1 MV (a trade
nanme, nfd. by Hitachi Denzlen K. Ké%f conpose rrais:l\%%/, of a hi gh-nol ecul ar

wei ght epoxy pol yner SsEMBsEFas? $@sd e IR S ME&er i bi ng 55
- machi ne under__ul t rasoni.c.heati ng. ri ng,of .adhesive .Iayer). Th
substrate was ERen Subj g&%gdﬂgﬂg'ﬁthg’g#eé?si S AF £95 Vé{mde%e%heeet as
cushi on under 5. ditd o g f ot 1 nut es,

fol | owed bg heg:?%firlgzi%?nle%ntotfla?%%gfca%lo%?qug(%n%y%l‘}tﬁegé%ggOcﬁ%gg?ﬁg’adhesi ve

| ayer. (Fornati u I G I |-oth-r ai : lLy{ m de
resin 10 pr opr og A AR TA Frads anme: &P ER T Ao QLA M 1 )

was applied onchekh thiedasinelsitiee 1s4kst.,rate, and then an 18 mthick copper
foil was further applied thereon, these coatings being cured by heat
pressing to fgrerinae isw bdCeutifaed tcilaydrts )
A glass cloth-reinforced polyimide resin
10 prepreg GIA-671(a trade name, mfd. by Hitachi Chemical
Co., Ltd.) was applied on both sides of the substrate,
and then an 18 um thick copper foil was further applied
thereon, these coatings being cured by heat pressing to
form the surface circuit layers.
15 (Drilling/formation.of via holes)
Holes were formed at the necessary portions of
the substrate.
After formation of the holes, the substrate
was subjected to pretreatments such as hole cleaning to
20 remove smears and immersed in an electroless copper
plating solution to provide a 30 um thick deposit,
followed by formation of surface circuits on one side by
etching to make a wire scribed circuit board of a two-
layer wiring strucﬁure.
25 (Manufacture of wire scribed circuit board of 4-layer
wiring structure)

The surface circuit formed sides of the two

wire scribed circuit boards of a two-layer wiring



15 (Drilling/formation of via holes) Holes were forned at the necessary
portions of the substrate. After formation of the holes, the substrate
was subjected to pretreatnents such as hole cleaning to 20 renove snears
and imrersed in an el ectrol ess copper platbi®g-solution to provide a 30 m
thick deposit, followed by formation of surface circuits on one side by
et ching to mketrwitursoretredldeedian Boarhl sfdes tab-a | alass v ko iy
structure. 25 (Manufacture of wire scribed circuit_board of 4-layer wring
structure) The ZUFEced RAUK ISP SIHRIPTINE Hawd 7 i t2 $E3¢Ded
circuit boards of a tn\rlf-lgt%/er W ring ﬁ% structure weée pl aced on, both

-dr % dt

si des of a gl as¥Mg ot fior i@t T el i n prepl FuEq P% trade
name, nfd. by Hitachi_Chem cal : t.d. ). d heat ' t
T e ot A R S Bvm e T ERRS DR ge 1

| ati ng of cthe r t . hol relge I I its b
gt ch: ng to5pr0deog_lelrgc:}gev(\ﬁ1 ré{};gﬁl{% (%IéI’CUI tggﬁ%{%& géf ?%&Fjér ?ﬁ?%&?mﬂi ag g

structure. (Solggr, MARtnd Bl SERNCE HES Jord b SAl g i de SeEbbeds chpcuit board
of a four- layer wring structure was dried at 130C for 6 hours Yo

perfectly eli mddedpitd Wrduaund hei waddlhe i Jde Hoedeh t IBSa €EQ@0b£dat 0
normal tenperature in a desiccator so that the board would not absorb

noi sture. | Mmedais!ladrene dinafdteryctimwe board was fl oated on a 288C
sol der bath for
(Solder heat resistance test)

10 Said wire scribed circuit board of a four-
layer wiring structure was dried at 130°C for 6 hours to
perfectly eliminate moisture from the board. The board
was cooled to normal temperature in a desiccator so that
the board would not absorb moisture. Immediately there-

15 after, the board was floated on a 288°C solder bath for
10 seconds and then cooled to normal temperature. After

repeating this operation three times, the condition of

the board was observed.

Example 17 (Wire scribed circuit board)

20 The procedure of Example 14 was followed
except for use of phenoxy resin-made wire HAW-216C (a
trade name, mfd. by Hitachi Densen K.K.).

The compositions used in Examples 1 to 17
showed a glass transition point (Tg) of 180°C or higher,

25 a thermal expansion coefficient in the temperature range
from glass transition point to 350°C of not greater than

1,000 ppm/°C and an elastic modulus at 300°C of 30 MPa



10 seconds and then cooled to normal tenperature. After repeating this
operation three tines, the condition of the board was observed. Exanple 17
(Wre scribed circuit board) 20 The procedure of Exanple 14 was foll owed
except for use of phenoxy resin-nade wre AW 216C (a trade nane, nfd. by
Hi tachi Densen K. K ). The conpositions used in Exanples 1 to 17 showed a
gl ass transiti or pongt. (e ofirE8ECmrbad ghierquit2arndemeale dxypansinon
coefficient in the tenperature range fromglass transition point to 350C of
not greater th&HesE COURNSHIE N hadl dlastqidsod B e b fPSDlivEa - 57
or nore. The wre scribed circuit boards made hy using .  these conpositions
had no voids afd d@EESe®VRs Fddisthdhorsqldrs iedfeFSiitdranaf itder heat

resi stance test. In contrast, in the case hof t he %Tp sitions 5 used in
Conpar ati ve Exanples 1- 10" (38¢&atdvi g 41K 1&5% tfﬁ}?g CORSBHEM O

excess of f1.,50 Qlas%t by C\g%{p%ryaé(ig% I&Sa“g;qee% Zlﬁ-iolrdlrgﬁjt_h%%ﬂe \/Herv%rigncaapabl e of

formng a film nparat Ir've anple e ‘ot her” conposi -

coel i ent at Fo0F Seraar CRBEB00 oo S o ar DI i iR

coefficient at Tg of great nd an el

300C of less thrnidd Midn ¥4 ridhe ald e RGP IVIdE Bostnghsh Jreder v

using these com positions had voids in the adhesive |ayers or suffered
peeling of the (Caygasaafives ExdanEelsdey, heaind av st ame: dthdredomfRSs i -
descri bed above, the wire scribed circuit boards of four or nore wring
| ayers produce¢i@wsusbdghough satisfactory in Tg, showed a thermal
10 expansion coefficient at Tg of greater than 1,000 ppm/°C
and an elastic modulus at 300°C of less than 30 MPa, and
the wire scribed circuit boards made by using these com-
positions had voids in the adhesive layers or suffered
peeling of the layers after the solder heat resistance
15 test.

As described above, the wire scribed circuit
boards of four or more wiring layers produced by using
the adhesive compositions according to the present
invention remain free of voids in the adhesive layers

20 after wire scribing and fixing, and are very limited in
movement of wires even when subjected to heat pressing

after wire scribing and capable of high-density wiring.

They also have high solder heat resistance.

Production Example 1
25. (Synthesis of polyamide-imide resin)
123.2 g (0.3 mol) of 2,2-bis-[4-(4-amino-

phenoxy)phenyl |propane as a diamine having 3 or more



t he adhesi ve conpositions according to the present invention remain free of
voids in the adhesive |layers 20 after wire scribing and fixing, and are
very limted in novenent of wires even when subjected to heat pressing
after wire scribing and capabl e of hi gh-d&si4y wiring. They also have

hi gh sol der heat resistance. Production Exanple 1 25 (Synthesis of

pol yam de-i ni derpegitnyr 12392 ,9 116..3 wol()0 .6f @ 13- loifs trdmed-ldinmo-acid
phenoxy) phenyl ] propane as a dianm ne having 3 or nore - 58 aronmatic rings,
115.3 g (0.6 mahrhyeride gad i7tibc Ja@ifd NMEnHiedd ydnd -pye ap lgidaweP as a
(N-net hyl -2-pyrrolidone) as a solvent were supplied into a qne-litre

separ abl e fl asROLEPHY HEFOWSURPS 1€6c ReF2 8- pneiLiddey sananap isatfdra sk

recei ver connected.t,o .a refl ux condenser, .a _thernoneter, and a stirrer, and
stirred at 8OCPF8V1§5dn¥ﬁ3 e?.C?ﬁgﬁ%lig'gdoFHHﬁqﬁgﬁ? Yad&dFTas an

aromt i bydrasachon.canahle.ah o 0 09 AL LSOOG T Wen A VR or,

followed by a riI'se o erature, Xture vas refluxed at 160C

for 2 hours. Afhar aceRfiir-Eing shhal taheey 3@ o¥lc 6.2 300 Rleamount of
wat er has been collected in the water receiver and that evaporation of

water no |onger took plagen 18 LerEerAWcR VR s AdeRE @ aROWrcHRAG Wil e
15 renoving the distillate collected in the water receiver, to renove

t ol uene. Ther eatiebcatrbens ehphibde was floetmingedn @ zZeeaogienmaratitiee and
75.1 g (0.3 mol) of 4,4'-diphenyl met hane diisocyanate was supplied as an
aromati c dii sowps&hawetea, followed by a rise of temperature, and the

10 mixture was refluxed at 160°C for 2 hours.

After confirming that about 10.8 ml or a
greater amount of water has been collected in the water
receiver and that evaporation of water no longer took
place, the temperature was raised to about 190°C while

15 removing the distillate collected in the water receiver,
to remove toluene.

Thereafter, the solution was returned to room
temperature and 75.1 g (0.3 mol) of 4,4’'-diphenylmethane
diisocyanate was supplied as an aromatic diisocyanate to

20 carry out the reaction at 190°C for 2 hours to obtain an
NMP solution of an aromatic polyamide-imide resin.
(Adhesive composition)

To the above aromatic polyamide-imide resin

were added an epoxy resin and a phenol resin as thermo-
25 setting component and stirred at normal temperature for
about one hour to obtain an adhesive composition.

(Formation of B-stage film)

The above adhesive composition was coated on a



20 carry out the reaction at 190C for 2 hours to obtain an NWP solution of
an aromati c polyam de-imde resin. (Adhesive conposition) To the above
aromatic polyanm de-imde resin were added an epoxy resin and a phenol
resin as thernmo- 25 setting conponent and sti+red at normal tenperature for
about one hour to obtain an adhesive conposition. (Formation of B-stage
film The above&edghes é loompdsidriied was lddatCed h 1@ migmtase|tanadtdinm and
dried at 110C for 15 minutes to obtain an adhesive filmw th an about 50 m
dry coating tRRcRABESIVEXdrpie Wid MR GORfer hHMEY GAiNT board) 5 An
etching resi st S for med on the surface of a copper-clad glass-reinforced
epoxy | ani nat e "NECXBE§F9  (a trade nane, nfd. by Hitachi Chenical Co.,
Ltd.) having a substrate thickness of 0.2 mmand a copper foil thickness
of 18 m and the copper portions exposed from 10 the etching resist were

removed by etcg'xash hQ rf%kqmu g,@ wtewbﬁtrrc%ec bbaagyshown in FI G
3A. Then, as shown |n FI'G" 3B, | ayer substrates 11 and the 18 m

thick outeg layer copper pnf @tlcsulq%; wsasltama@atm;@m Jondrd diydeicd s
conditions 15 of 180C, 30 kgf/cnR "and 60 m nutes interposing there- between

a 50 gmthick B soapperpelpdriglesisHrdd nfdhresidvepdxyl mahid naaep o8Bd- 36 7100
parts by weight of the aromatic polyam de-imde resin obtained in
Producti on Exanpl erbde 2bn@ ,parfids by WeEitglth iofCheendraadolCongv ditakepoxy resin
20 ESCN195 (a trade nanme, nfd. by Sum tono Chemni cal

having a substrate thickness of 0.2 mm and a copper foil

thickness of 18 pum, and the copper portions exposed from

10 ‘the etching resist were removed by etching to make an.

interlayer substrate 11 as shown in FIG. 3A.

Then, as shown in FIG. 3B, the interlayer
substrates 11 and the 18 um thick outer layer copper
foils 13 were laminated and bonded under the conditions

15 of 180°C, 30 kgf/cm? and 60 minutes interposing there-
between a 50 um thick B-stage polyamide-imide adhesive
film 12 composed of 100 parts by weight of the aromatic
polyamide-imide resin obtained in Production Example 1,
21.3 parts by weight of a cresol novolakepoxy resin

20 ESCN195 (a trade name, mfd. by Sumitomo Chemical
Industries Co., Ltd.) and 12.5 parts by weight of a
bisphenol A phenol resin VH4170 (a trade name, mfd. by
Dainippon Ink & Chemicals, Inc.), said adhesive film in
the cured form having the following properties: glass

25 transition point = 241°C; linear expansion coefficient

in the temperature range from glass transition point to

350°C = 170 ppm/°C; storage elastic modulus at 300°C =



| ndustries Co., Ltd.) and 12.5 parts by weight of a bisphenol A phenol
resin VH4170 (a trade nane, nfd. by Dainippon Ink & Chemcals, Inc.), said
adhesive filmin the cured formhaving the follow ng properties: glass 25
transition point = 241C, |linear expansioh befficient in the tenperature
range fromglass transition point to 350C = 170 ppni C, storage el astic
nmodul us at 300Q03 &®a.10FhwPaxestime fles ff Itdvisoff il was A0 800 m  Then,
the lam nate was drilled to formthrough holes 14 at the desired positions

as shown in FIG BC by Fisly Fhe I S 145t 5 ade HRRh ‘H’ FIG
3D, approxi mat t hi tro ess pl.ating wasg carrie t orma
netal lic depos:?‘lo){L tﬁ‘r‘?néie pﬁsﬁwr}%%&gsﬁlovﬁbljéb 1%9 jnéc:i) Bhe
copper at the l{l%neétesalg)r)é %Qr[tl HQns cﬁ:f:] the surface was renoved by etching

a den of T

to formwring S|ty ne/ space = 100 m 100 m thereby
mking agultilayer (8- hayel) Jididmh Gif Gd. DoA hpddd:Sindiay &

excel l ent Sol der heat resistance. Exanple 19 (Milt'i er printed ci rcw t

board) A copperglad eg.lé%%?:dlpésry %(aecqregom | nale oukd MoledEf79 (a trade
nanme, nfd. by Hitachi Chem cal Co. Ltd.) having a substrate thickness of

0.4 mmand a eRRRAaN ifoidedckdt) Tohicekress iofnek8 wa Mas off idHeedt Ko dgr m 0. 3
mm di aneter holes at the predeterm ned positions, followed by

approxi mat el y hdlmast Hidgk aglde athreolaegspeR0 gqil athenginridwys saretmpintnigpnesifst was
formed on the |am nate surface and the copper portions exposed from the
et chi ng resi st ther surd@apeewasy ramshiasy o gteeingn to form wiring 16 at

10 a density of line/space = 100 pm/100 um, thereby making
a multilayer (8-layer) printed circuit board. This

board showed excellent solder heat resistance.

Example 19 (Multilayer printed circuit board)
A copper-clad glass-reinforced epoxy laminate
15 MCL-E-679 (a trade name, mfd. by Hitachi Chemical Co.,
Ltd.) having a substrate thickness of 0.4 mm and a
copper foil (121) thickness of 18 um was drilled to form
0.3 mm-diameter holes at the predetermined positions,
followed by approximately 12 pum thick electroless
20 plating, then an etching resist was formed on the
laminate surface and the copper portions exposed from
the etching resist were removed by etching to make an
interlayer substrate 11 as shown in FIG. 4A. 1In Fig.
4A, numeral 121 denotes a copper foil and numeral 122 is
25 electroless plated layer.
Then, as shown in FIG. 4B, the 50 pm thick

B-stage polyamide-imide adhesive films 12 and the 18 um



interlayer substrate 11 as shown in FIG 4A. In Fig. 4A nuneral 121
denotes a copper foil and nunmeral 122 is 25 electroless plated | ayer.

Then, as shown in FIG 4B, the 50 mthick B-stage polyam de-i m de adhesive
films 12 and the 18 gm61 thick outer |l-ayer <copper foils 13, both being
the sane as used in Exanple 18, were | am nated and bonded on both sides
of the interl ayddckulostteat d ayerund@perhd odger dtJ,ndotdoidiinmrhefsar8dC, 30
kgf/cnm2 and 60 m nutes. 5 Then the portions of each outer |ayer copper

foil 13 where #FaY§6hed 1 Fxgawpde: d e wegieTe@nigad-ash @ned b @ fRath 100

m openi ngs 17 as ,sho FI.G, 4 Next, .as shown in FIG 4D, the resin at
the exposed p&AE Sn\g}\/\ﬁ elxﬂt&r YET PybRdTE Yo e WGETeF R0 QRET AR ed

| th 5 d, b dril
G5 500H (a {1 2GS AAGa o &F By 0 S o ey, ST Adner 1 B8t 2Et o )ander the
condi tionsg of: frequency e%SQh@z %Q]O%%eﬁ 20 V, u&y ﬁﬁﬁggég%ﬁﬁFth v

nunber of Shots = en

carried out tOf%ldeFiQS%e(rIeG)vﬁf hBRRISOXigTRGlaY t%5b!’é' fg{a}‘ijr\ Gl & é@éf?rw a

copper foils and the interlayer circuits were electri y connecte

hol es 19, aft akaphiteh feeppancaiunt kperineeeayany RGOS &1d.hac .20
| am nate surface was renoved by etching to provide wiring at a density of

| i ne/ space = 100 nm 100 mNextthemabyshowki ie FI14-. aper the Idesip prd nired
circuit board. Then, as shown in FIG 4F, the 50 mthick B-stage
pol yam de-i m dexpdbedi pertiioms Wheaed viilae hb8em 19 were to be formed

10 was removed until the interlayer copper foil was exposed
by using a laser drill GS-500H (a trade name, mfd. by
Sumitomo Heavy Industries, Ltd.) under the conditions
of:frequency = 150 Hz; voltage = 20 kV; pulse energy =
85 mJ; number of shots = 7.

15 Then, as shown in FIG. 4E, electroless plating
was carried out to a deposit (16) of approximately 15 um
and the outer layer copper foils and the interlayer
circuits were electrically connected at via holes 19,
after which copper at the unnecessary portions of the

20 laminate surface was removed by etching to provide
wiring at a density of line/space = 100 um/100 um,
thereby making a 4-layer built-up printed circuit board.

Then, as shown in FIG. 4F, the 50 pm thick
B-stage polyamide-imide adhesive films 12 and the 18 um

25 thick outer layer copper foils 13, the same as used in

Example 18, were laminated and bonded on both sides of

the 4-layer built-up printed circuit board under the

operating conditions of 180°C, 30 kgf/cm? and 60



25 thick outer |ayer copper foils 13, the sane as used in Exanple 18, were
l*am nat ed and bonded on both sides of the 4-layer built-up printed circuit
board under the operating conditions of 180C, 30 kgf/cnR2 and 60 - 62 -

m nutes. Then the portions of each outer- |é&er copper foil 13 where via
Hioles 19 were to be formed were renpved by etching to form 100 m openi ngs
17 as shown GSMLRUEES. 4G Next, the resin at the exposed porti ons where

via holes were to be formed was renoved until th |nterla er pPer foil
was exposed by a Iaser difen taS LN Ath RF% her
forrredlnthe% aj?erl()ey 3 holesq%re dr|II ssfh dn FIG 4H.

Then, as shown |ﬁ £re15 m deposi t éﬁecetr(ﬂ €ss pﬂm{l ng as conduct ed,
and after maki e r r ;rlo,ugi@

and via hol es %%moé’%tgp% )é% él%ﬁﬁtr?'egg’ls”"sﬁﬁybg tnfgt 15 the Iam nate

surface wag remvgngy4@t,ch| ng and wiring was for rred at a density of
| i ne/ space = 100 pni 100 mto nake a 6-layer built-up printed circuit
board. The encircled poriNexit,i Rhld GesAlh iax Hhewexpdedy grd-divrdd @hddM and

the encircled portionin FIG 20 41 is shown enlarged in FIG 5N. The
obt ai ned ci r cuvtiabbaileshaerexce [bentf orsedd eva shezgmavesi stranide.tHexanpl e 20
(Multilayer printed circuit board) An etching resist was fornmed on the
surface of 25imCerEagey Coppeadd aidnwasnfekpasedHityachilaGesnidsll1lco. |
GS-500H, and through holes 14 were further formed in the
10 laminate by a 0.3 mm-bore drill as shown in FIG. 4H.
Then, as shown in FIG. 4I, 15 um-deposit
electroless plating was conducted, and after making
interlayer electrical connections at through holes 15
and via holes 19, copper at the unnecessary portions of
15 the laminate surface was removed by etching and wiring
was formed at a density of line/space = 100 pm/100 pm to
make a 6-layer built-up printed circuit board.
The encircled portion in FIG. 4E is shown
enlarged in FIG. 5M, and the encircled portion in FIG.
20 41 is shown enlarged in FIG. 5N.

The obtained circuit board had excellent

solder heat resistance.

Example 20 (Multilayer printed circuit board)
An etching resist was formed on the surface of
25 MCL-E-679 (a trade name, mfd. by Hitachi Chemical Co.,
Ltd.) having a substrate thickness of 0.2 mm and a

copper foil thickness of 18 um, and the copper portions




Ltd.) having a substrate thickness of 0.2 nmand a copper foil thickness
of 18 m and the copper portions 63 exposed fromthe etching resist were
renoved by etching to make an interlayer substrate 11 as shown in FIG 5A
The 50 mthick B-stage pol yam de-imde i léss~12 and the 18 mthick outer

I ayer copper foils 13, the 5 sane as used in Exanple 18, were | am nated
and bonded on eBpPEedi §esmothehetichiagl aped ssubsrearemdyedndar etighing

operating conditions of 180C, 30 kgf/cnm2 and 60 _m nutes as shown in FIG
5B. The | am nat® RakedeP| LBESELavRE SHBEEFELR Add2S16MFHE LPofdGhy 54-0. 3

b drill to f th hol .14 h in FIG, 5C. . i mat
gg}nsgfec::olesg p?gg}ng&&gggocgﬂggefgﬁ ?§S$88§?EBE¥P§FPFElEé 82&3§%gaoﬁ Y
the i | t | . in El D
bt the unnecessar irdobhEodl R ERLLE BRLBICHRYLY, BoBoeR e taE 1 s T orm

wiring 16 &n t oppe ik nsi 0] Is a = 0 m
t her eby ngkinggggfggr?fggeénp%?ﬁ?gééc??éu%%¥gog?g}H$%§HS%%SnFﬁﬁgggi 9Stage

pol yami de-i m deo2R adhesi e thkmentdrangerheub8tihitbi ¢ auher, l.aker copper
foils 13, the same as used in Exanple 18, were |am nated and bonded on

bot h sides of bperévingl agadipiontedf ¢BOEQTIt 3bokgd/unéesind heo candhtéons of
180C, 30 kgf/cn2 and 60 m nutes as shown in FIG 5E 25 The portions of
each outer | ayas sbpperifhoFIG.13Bwhere via holes 19 were to be formed were
removed by etching to provide 100 pm openings 17 as shown in FIG

The laminate was drilled at the predetermined

10 positions by a 0.3 mm-bore drill to form through holes
14 as shown in FIG. 5C.

Approximately 15 pum electroless plating was
conducted to form a metallic deposit 15 on the inner
walls of through holes 14 as shown in FIG. 5D, and the

15 copper at the unnecessary portions of the surface was
removed by etching to form wiring 16 on the copper foil
13 at a density of line/space = 100 pm/100 pm, thereby
making a four-layer printed circuit board.

The 50 um thick B-stage polyamide-imide

20 adhesive films 12 and the 18 um thick outer layer copper
foils 13, the same as used in Example 18, were laminated
and bonded on both sides of the four-layer printed
circuit board under the conditions of 180°C, 30 kgf/cm?
and 60 minutes as shown in FIG. 5E.

25 The portions of each outer layer copper foil
13 where via holes 19 were to be formed were removed by

etching to provide 100 um openings 17 as shown in FIG.

5F.



5F. 64 The resin at the exposed portions where via holes 19 were to be
formed was renoved until the interlayer copper foil was exposed by a | aser
drill GS-500H as shown in FIG 5G Nuneral 18 denotes the 5 hol es which
beconme via holes. Then approximately 15-méal ectrol ess plating (16) was
carried out and the outer |ayer copper foils and the interlayer circuits
were electrically connecffbg rasiw athdhes ekposaldt @orthionts Whersopper at the
unneces 10 sar% Eortions of the surface was renoved by etching to form
wiring at a deRSiey &P Wexe §pabe Lorpednvaso removiere @i Indlkieng a 6- | ayer
built-up printed circuit board as shown in FIG 5H The B-stage

pol yani de- i mi déP&8REEYEE FPPRET13°115WaSd RO ses MYodt el siedy & iddpper foil s
13, the sane a i.n anpl e 18, were | ag nate d bonded qn both
sides of the 6§Fa§§§ bl £29 p%Pn?&&'cP?dui&588§F§ Tongenares ating
condi ti onsg of . kaf ng. .6 inutes as shown in FIG 51. 20 The
portions o? eaéﬁggﬁtgBngyg%g%g%pgﬁafgfﬁggi3 where via holes 19 were to be

formed were renoved by i i 0 i in
FG 53 The resin ar t hoxpoEed Bart Cots hire ht B o miars el es 10

was renoved unyik)t hgsi BherlianebutCappethbobhiteas 18xeesedpera flaser dril
GS-500H to form holes 18, and then the | am nate was further perforated by
a 0.3 mmbore dnil kheoihaemlbifpaughrioalies ¥érasedkawmrically connected
at via holes 19, after which the copper at the.unneces—
10 sary portions of the surface was removed by etching to
form wiring at a density of line/space = 100 um/100 um,
thereby making a 6-layer built-up printed circuit board
as shown in FIG. 5H.
The B-stage pélyamide-imide adhesive films 12
15 and the 18 um outer layer copper foils 13, the same as
used in Example 18, were laminated and bonded on both
sides of the 6-layer built-up printed circuit board
under the operating conditions of 180°C, 30 kgf/cm? and
60 minutes as shown in FIG. 5I.
20 The portions of each outer layer copper foil
13 where via holes 19 were to be formed were removed by
etching to provide 100 pm openings 17 as shown in FIG.
5J7.
The resin at the exposed portions where to
25 form via holes 19 was removed until the interlayer
copper foil was exposed by a laser drill GS-500H to form
holes 18, and then the laminate was further perforated

by a 0.3 mm-bore drill to form through holes 14 as shown



65 - in FIG 5K Then 15 melectroless plating (16) on the copper foi

+13) was carried out, and after making interlayer electrical connections
at via holes 19, the 5 copper at the unnecessary portions of the surface
was renoved by etching to formwring at 68 density of |ine/space = 100

M 100 m thereby making an 8-layer built-up printed circuit board as shown
in FIG 5L. IninFFGs5LpKauneral 15 denotes plating and 16 denotes 10
wiring. This circuit board showed excell ent sol der heat resistance.

Exanple 21 (Multilayer pThatedSchmceilecksada@psArlatiager 16ni enedheircuit
board was manu 15 factured by follow ng the procedure of Exanple 18 except
for use of a SGOQR?FthRlBI%gégHanF9§Hﬂ8§ PHitde anddRéSPFe AR RGconposed of

100 parts by wei ght_of the. aromat ol yam. de-i m de re obt ai ne
Foodnation ) B ?Eliyeme%eﬁarfgahy \%BP REigRSaag: 44 ﬁ@@& & D8 hehoxy

resin FOONO20-(aoLrage pRPuAILL. 0K BROD KaVRULCR Ll b 152

parts by weigh a creso novo resin rade namne,
nfd. by Dalnl k i I adhesi the cured
f orm havi ng thg8 8v%8 bﬁggggg%g ?85@8r%ass %ggtggn§|¥?8% pOi = 241C,

| i near expansi opnépephtei ent ool nmvmeot pRipeEabyesy’ AREEnGr am QLQS_Syer
transition point to 350C = 170 ppm C, storage erastic nodul us at 300C = -
66 103 MPa. Theilesup promwtedl thirsufitl boaed Z680showhhén FIG. 5L. 1In
FIG.5L, numeral 15 denotes plating and 16 denotes
10 wiring.

This circuit board showed excellent solder

heat resistance.

Example 21 (Multilayer printed circuit board)
An 8-layer printed circuit board was manu-

15 factured by following the procedure of Example 18 except
for use of a 50 pm thick B-stage polyamide-imide
adhesive film composed of 100 parts by weight of the
aromatic polyamide-imide resin obtained in Production
Example 1, 21.7 parts by weight of a cresol novolak

20 epoxy resin EOCN1020 (a trade name, mfd. by Nippon
Kayaku Co.,Ltd.) and 13.2 parts by weight of a cresol
novolak phenol resin KA11l60 (a trade name, mfd. by
Dainippon Ink & Chemicals Inc.), said adhesive film in
the cured form having the following properties: glass

25 transition point = 241°C; linear expansion coefficient
in the temperature range from glass transition point to

350°C = 170 ppm/°C; storage elastic modulus at 300°C =



encircled portionin FIG 5D is showm enlarged in FIG 50, the encircul ed
portion in FIG-5H is shown enlarged in FIG 5N, and the encircled portion
in FIG 5L is 5 shown enlarged in FIG 5N. This circuit board had excell ent
sol der heat resistance. Exanple 22 (Mil-ti6léayer printed circuit board) A
6-1ayer built- u printed circuit board was 10 nade by follow ng the
procedure of ExdApMBaig Ekéeﬁﬁsﬂﬁrfleyeoéftél50f#ﬂmhwéﬁ Bﬂ§ta@e The

pol yam de-i m de adhesive filmconposed of 100 parts { ht of the
aromatic polyﬁﬁFaécFﬁFdBOFééPﬁ &Bt LFed >PniPr §8Q¥Di 6R E%S | 4n] FIGa] 7
parts by weigh OCN1020 t.rade nane, nfd 15 N ppon Kayaku
Co.,Ltd.) and %@ Eﬁr?QCB§C&EF8hPOEFlORAiT66I@a %ﬁa&é Rarun argged

Dalnlppon I nk fPCpgglcgks ah Ct%e % Cchghgs'Ve f|In1|n %Qg C ed form
24

havi ng the oW ng properti€es: ass FanEPEoR pélnt *Sli ner
expansi on goefghgwﬁnénhgrggg gﬁnpggatpﬁg range 20 from gl ass transition
point to 350C = 170 ppmi C] storage elastic nodulus at 300C = 103 MPa. This

circuit board had excell enissekdenibesbar8shatliaBgee] 1E¥2MBLE 423 ﬁ@%kt"ayer
printed circuit board) An 8-layer built-up printed circuit board was 25

made by fol |l owragishenpeocedure of Exanple 20 except for use of a 50 m

t hi ck B-stage pol yam de-i m de adhesive 67 film conposed of 100 parts by
wei ght of the aromatic pol yam de-imde resin obtained in Production
Exanple 1, 21.7 parts by weight of EOCN1020 (a trade nanme, nfd. by N ppon
Kayaku Co., Lt dE¥ampée1322 (¥attsloyenepghntefl circuit board)

A 6-layer built-up printed circuit board was

10 made by following the procedure of Example 19 except for
use of a 50 um thick B-stage polyamide-imide adhesive
film composed of 100 parts by weight of the aromatic
polyamide-imide resin obtained in Production Example 1,
21.7 parts by weight of EOCN1020 (a trade name, mfd. by

15 Nippon Kayaku Co.,Ltd.) and 13.2 parts by weight of
KAll60 (a trade name, mfd. by Dainippon Ink & Chemicals
Inc.), said adhesive film in the cured form having the
following properties: glass transition point = 241°C
liner expansion coefficient in the temperature range

20 from glass transition point to 350°C = 170 ppm/°C;
storage elastic modulus at 300°C = 103 MPa. This

circuit board had excellent solder heat resistance.

Example 23 (Multilayer printed circuit board)
An 8-~layer built-up printed circuit board was
25 made by following the procedure of Example 20 except for

use of a 50 um thick B-stage polyamide-imide adhesive



5 KA1160 (a trade name, nfd. by Dainippon Ink & Chemcals 1Inc.), said
adhesive filmin the cured formhaving the properties of glass transition
point = 241 C, linear expansion coefficient in the tenperature range from
glass transition point to 350C = 170 ppmH G7 storage 10 el astic nodul us at
300C = 103 MPa. This circuit board showed excellent sol der heat

resi stance. CorffpdmatiompoBednplfe 102 @Ewldtsi ey eve ighitntedd tdie cuiamathigar d) An
8-layer printed circuit board was 15 manufactured by follow ng the
procedure of ERPgApREide-imideprepdn gbdadnesd 30 RmRddcidenpdlxamalfe-imn de
adhesive fil mconmposed of an aronatic pol yam de-imde resin alone and
havi ng t he proﬁérﬂi@é?tﬁnbﬁhgeéﬁpéd°¢oﬁ@p%ﬂﬂépedﬁ:Hﬁ%ﬂﬁsnﬁﬂ§hsWFankﬁbint =
229C, linear expan 20_sion coefficient i e .tenperature range from gl ass
transition poi )’ri'tlptp8n3§6‘<¥ai‘u6f&&’oo&%8ch:a"§t (L%Ba o PAgItSe B RISt 300C =

5.2 Mpa. This ghngiit (Qo%ﬁrgd'%a%a%%i,gznfid” tbsze nadhg Pt 1) 'c@é‘%{jtscaaf},d was

reduced i n solder heat resistance after the's r "héat resistance

test. As descrirhed )abeued agr@cdivad fidnf 1 MY @K ¥ f&ta%qnggi Yt
boards of the present 68 invention and their production process, It is

possible to ppevpaetli¥ds oifn gmulsisi Rransayacs ipdin@gi=Staaat icen witdeareach
ot her, high-density wiring is nade possible, and the substrate surface
fl atness and heapanesioat aped facdent Mpr ahed tehiperathiie paggentfdowenti on
has the effect of realizing significant inprovenment of wiring properties,
glass transition point to 350°C = 170 ppm/°C; storage
10 elastic modulus at 300°C = 103 MPa. This circuit board

showed excellent solder heat resistance.

Comparative Example 12 (Multilayer printed circuit
board)
An 8-layer printed circuit board was
15 manufactured by following the procedure of Example 18
except for use of a 50 um B-stage polyamide-imide
adhesive film composed of an aromatic polyamide-imide
resin alone and having the properties, in the cured form
thereof: glass transition point = 229°C; linear expan-
20 sion coefficient in the temperature range from glass
transition point to 350°C = 6,400 ppm/°C; storage
elastic modulus at 300°C = 5.2 Mpa. |
This circuit board had voids in the adhesive
film layers and was reduced in solder heat resistance
25 after the solder heat resistance test.
As described above, according to the

multilayer printed circuit boards of the present



packaging reliability and heat resistance of the nultiple printed circuit
boards. Exanple 24 (Crcuit board for chip carrier) 10 This exanple is
explained with reference to FIGS. 6, 13A-13G 14 and 15A-15E. There were
prepared: (1) a substrate 2a such as showb8n-FIG 13A, conprising a 0.4
mm t hi ck BT resin-made single-side 15 copper-clad |am nate CCH HL830 (a
trade name, nfdnvgptvans@idtihagss matdiatEliorceroqasts ) i tis inessidpkrer foi |
renmoved, one side of said | am nate being counter bored to a depth of 0.2
nmto forma cdA BFYEAe HiVdss dss Mk le P AANRF SasttarF SRSt 2 P 1ayidt ; 20

Suth s Shown SR GUrEss, MY B0 08 i (A B e 9

conposed of th ar t.i ol j de- i i j [ 4 ctlon
Exanpl e 1, an g&@xf%sqrﬁat%d%%g%a a?%ﬂ%%a%e?%%cﬁ%%ygﬁ(gé]po‘#iayaku
K. K) and pol; ﬁ%‘?;é nal n IiﬁJe’lS(g}] T eTelcy I nh ppon
I nk and em cla S In(??') (Tlrg%/e'z%;hlel by vveltéra]lt%\; andcm?]lgsa}Sngr@?eheélﬁ-/f%3%t£ e

properties of ! RBa3ti308 Sl ilast | ngrsidnen Bto BAE A n@ b MR e &5 St age
storage el astic nodulus at 300C = 100 MPa; glass transition tenperature =
217C, said fil padkadiary ng lamipeiynanPhdar heonmraneavet yelgg eater than 5

the counter boring 31 in the substrate 2a; (3) a substrate 2c such as shown
in FIG 13C, oorpripliengprartet mandiick ®awrdssd n- nade si ngl e- si de
copper-clad | am nate CCH HL830 (a trade name, nfd. by

Example 24 (Circuit board for chip carrier)

10 This examplé is explained with reference to

FIGS. 6, 13A-13G, 14 and 15A-15E.

There were prepared:
(1) a substrate 2a such as shown in FIG. 13A,
comprising a 0.4 mm thick BT resin-made single-side

15 copper-clad laminate CCH-HL830 (a trade name, mfd. by
Mitsubishi Gas Chemical Co., Ltd.) with its copper foil
removed, one side of said laminate being counter bored
to a depth of 0.2 mm to form a cavity 31, this substrate
serving as an insulating layer;

20 (2) an adhesive film 1lb designed to serve as an
insulating adhesive layer, such as shown in FIG. 13B,
comprising a 0.05 mm thick adhesive film composed of the
aromatic polyamide-imide resin obtained in Production
Example 1, an epoxy resin EOCN1020 (a trade name, mfd.

25 by Nippon Kayaku K.K.) and a polyfunctional phenol
KAl1160 (a trade name, mfd. by Dainippon Ink and

Chemicals Inc.) (100/21/11 by weight), and having the



M t subi shi Gas Chem cal Co., Ltd.) having a cavity 10 opening 32c of the
sane size as the cavity opening 32b of the adhesive filmlb, in which
conductor circuits 23 which becone internal term nals for making

el ectrical connection to sem conductor €hdPs-26 by wire bonding 33 are
formed at the portions exposed when this substrate 15 2c is superposed on

t he substrate Zeopettiams adhedH- s ddd maragete lastsiowodulyd Gt 1B3D,C =
conprising a 0.075 mm thick adhesive filmmade of the sane nmaterial as (2)
and having an cp@¥thdPer Gedge SURHRIHE lafhis mskhiufly SRBW°¢ e
substrate 2c; 20 (5) a substrate 2e such as shown in FIG_13E conprising
a 0.4 mm thick 18P MEGiinefe hagie-tdite tMRSFat T 18 r%mesae(g-l-%%o (a
trade nane, nf .M t subi shi_.Gas emcal Co., Ltd.). with its copper
For 1 Tomoved, Lbattivaiits BB o Rt oty Lt H5eHIh ¢ S G St e
size as the cayi i he _adhesi filmlgd;., (6) an adhesive
filmif sush achs S\%%%P‘r?r}%béz‘qf%,ﬁ ?&mdér}‘?esisﬁlé%sé‘ﬂ&t? B e T m

made of the sa\r}?t)m mat g il 35-5te 2Nd Ravifng Sg.[e}mgg%g{ rl_?xﬁ'S_Zflﬁ t he sane

size as the cavit'y opening 32e of the substrate ; -a substrate 2g
such as shown icomphr@sih3Ca oCAMRE HHIGKA BX ZdB0d-hidde BE dgsd nsipde

single-side 5 copper-clad | am nate CCH HL830 (a trade nane, nfd. by
M t subi shi Gas copprircallado.lanliinditle WOH+HISA (CqRPp&iraddd Inamfesmanvieil. Ky8) Then,
as shown in FIG 14, a flat pannel 101, a protective film 105, a
mul til ayer mjrmﬁgsbaas@i Gas Chemical Co., Ltd.) having a cavity
10 opening 32c of the same size as the cavity opening 32b
of the adhesive film 1lb, in which conductor circuits 23
which become internal terminals for making electrical
connection to semiconductor chips 26 by wire bonding 33
are formed at the portions exposed when this substrate
15 2c is superposed on the substrate 2e;
(4) an adhesive film 1d such as shown in FIG. 13D,
comprising a 0.075 mm thick adhesive.film made of the
same material as (2) and having an opening 32 greater
than the cavity opening 32d of the substrate 2c;
20 (5) a substrate 2e such as shown in FIG. 13E,
comprising a 0.4 mm. thick BT resin-made single-side
copper-clad laminate CCH-HL830 (a tfade name, mfd. by

Mitsubishi Gas Chemical Co., Ltd.) with its copper foil

removed, said substrate 2e having an opening 32e having

25 the same size as the cavity opening 32d of the adhesive
film 1d;
(6) an adhesive film 1f such as shown in FIG. 13F,

comprising a 0.1 mm thick adhesive film made of the same



10 structure 104 consisting of (1)-(7) described above, a cushion 103, a
mol ded article 102 having an opening of the sane size as cavity, and a
flat pannel 101 were placed one on another in this order and heat pressed
under the conditions of 180C, 30 kgf/cn an 150 15 minutes for integral
Fam nation. (9) The thus obtained | amnate was drilled to form through

hol es 24 as showteiniap| @s 1(2A, angl Ihawdddhyan elpsgtimgl e55f pifattileg 3heon t he
inner walls of the holes and the surfaces of the lamnate as shown in FIG
15B. 20 Unnece$d&ey Sofh&r ARy teARRed 19y e iing-heo sulishaneer2e i et
conduct or CII‘CUItS 23" as shown in FIG 15C. Further, as shown in FIG

15D, a pertinedt Jpart of & ﬁél SEIRES 2% FFds Shavey imo BiG- '‘m g} openi ng 35
of the sane size_as t.he ca ni of the substrate 2e 25 in

al i gnment t her &w th,-*aAd tah “Bfﬁﬁ%cq‘t %Zfofrerﬁlﬁ’s mgle I IS & ES n the
respectivesgthr %B%?)eli'o %dzzia q_élrg%lée r@iﬂ)r' qa q‘_rrra%ié \frlxeng fLayty (FIG

15E). 71 Exarrpl rcuit board |p carrl er wer'e B’repared

(1) a substrat @i2Bu$eLWiNGaRS Clh@dildgtll @g, I LV 16A,
conprising a O. Zl m%tﬁl clk §T 5 resin-made si r(ljgl e- Si Ele%?oszg%%%fqﬁ am nat e

CCH HL830 (a tradeveane, nfd. by Mtsubishi Gas Chemical Co., Ltd.) wth
its copper foil renoved; (2) an adhesive filmli serving as insulating
adhesi ve | ayer (89uch as ghemw ias EBhGwnlGR, FaGpRidsi kg fdatl@Pahr@B Mol hi ck
adhesive filmmade of the same material as (2) of Exanple 24 and having a
cavity openi nga3pirotective film 105, a multilayer wiring board
10 structure 104 consisting of (1)-(7) described above, a
cushion 103, a molded article 102 having an opening 6f
the same size as cavity, and a flat pannel 101 were
placed one on another in this order and heat pressed
under the conditions of 180°C, 30 kgf/cm? and 150
15 minutes for integral lamination.
(9) The thus obtained laminate was drilled to form
through holes 24 as shown in FIG. 15A, followed by
electroless plating 34 on the inner walis of the holes
and the surfaces of the laminate as shown in FIG. 15B.
20 Unnecessary copper was removed by etching to form outer
layer conductor circuits 23’ as shown in FIG. 15C.
Further, as shown in FIG. 15D, a pertinent part of the
substrate 2g was routed to form an opening 35 of the
same size as the cavity opening 32e of the substrate 2e
25 in alignment therewith, and then a plurality of pins 29

were fixed in the respective through holes 24 to make a

pin grid array having a cavity (FIG. 15E).



(3) a substrate 2j such as shown in FIG 16C, conprising a 0.4 mmthick BT
tesi n-made single-side copper-clad | amnate CCH HL830 (a trade nane, nfd.
by 15 M tsubishi Gas Chemical Co., Ltd.) having an opening 32 of the sane
size as the cavity opening 32 of the adhesive filmli, in which conductor
circuits 23 serving as internal termnals for electrical connection to

sem conduct or dHgEP 126 2y Fondiwigt viboasd 3Barehipremdraer 0 the portions
exposed when this substrate 2j is placed on the substrate 21; (4) an
adhesive film 1k such as Bt YereI rxensrsd corrpri sing a 0.05 mmthick
adhesive filmmde of the sane mater] aI as (2) and havj ng, an openi ng 32k

greater 25 thantithe cavitd %‘H?e% TRES24D GieT R bt RISt ing (Syyer.
substrate 21 such 1as shgwn i n. Fl 1 risin a04mnt
‘resin-made singl € idfe q'Eoo"ﬁ)npelrnc ad GIE%ha?e Qf(fl—f Qa2 t%d@ih(g]ﬁeBJTrrfd
by 72 Mt ub| Vv a,

sane size as t he cavﬁ?y openi le SSzlkdé_ Cd?%%&a édﬁ'g% ﬁ?&ggié&%L% E
conduct or i CUL{81.2%h SRY Vi Ty W S é‘%ﬁerﬁf&af'@&”']?or%d 3

connection to sem 5 conductor ps 26 ng wres 33 are

the portions Qxlpgﬁqeth@jpggg Sf&ltd)sﬁé@\ﬁgd?l is seton the substrate 2n;
(6) an adhesive filmImsuch as shown in FI G 16F, conprising a 0.05 mm

t hi ck adhesive 3y m made a&if ddreesliOresafelnreat erdetviasy (29 aish havimg an
opening 32m greater than the cavity opening 321 of the substrate 21; (7) a
substrate 2n sucsthesiwhobayem, FHuEh 186G shown in FIG. 16B, comprising a

10 0.05 mm thick adhesive film made of the same material as
(2) of Example 24 and having a cavity opening 32i;
(3) a substrate 2j such as shown in FIG. 16C,
comprising a 0.4 mm thick BT resin-made single-side
copper-clad laminate CCH-HL830 (a trade name, mfd. by
15 Mitsubishi Gas Chemical Co., Ltd.) having an opening 32
of the same size as the cavity opening 32 of the
adhesive film 1i, in which conductor circuits 23 serving
as internal terminals for electrical connection to
semiconductor chips 26 by bonding wires 33 are formed at
20 the portions exposed when this substrate 2j is placed on
the substrate 21}
(4) an adhesive film 1k such as shown in FIG. 16D,
comprising a 0.05 mm thick adhesive film made of the
same material as (2) and having an opening 32k greater
25 than the cavity opening 32j of the substrate 2j;
(5) a substrate 21 such as shown in FIG. 16E,
comprising a 0.4 mm thick BT resin-made single-side

copper-clad laminate CCH-HL830 (a trade name, mfd. by



conprising a 0.4 mmthick BT resin-made single-side copper-clad |amnate
€CH HL830 (a trade name, nfd. by 15 Mtsubishi Gas Chemcal Co., Ltd.) with
its copper foil renoved, having an opening 32n of the same size as the
cavity opening 32m of the adhesive film4n72(8) an adhesive filmlo such as
Shown in FIG 16H, conprising a 0.05 nmthick adhesive filmmade of the. 20
sane material A YA K@d fdhemi aperfing 20l of hadvingan poring Ik
cavity opening 32n of the substrate In; and (9) a substrate 2p such as
shown in FIG Pl thaedidie SR £9. W fidthittk Wereg nHade sthR)l e-side 25
copper-clad | am pat e HL83Q (a trade nane, nfd. by Mtsubi glinsGas,
Chomi cal Co., BAFSEARG H S Doppdt HHIN GUBAET (HRCHE S oS HIG
14, a flat pan . 73;Er ratectiyve film.,105 nmul tilayer wring. board
structure 104%?0%1 S rln%gl 0 elﬁ[f)rl%‘s) ,éloar TS cfto‘?llciaog,c%nnn%(ft o ta?t?%rﬁle' 102
having a C%Vi%o%gw't'}ﬂs %éfsé% %H&ﬁ' 101-vere; placed, gNe
another in this order anci'é}{]1 at eresse !.In er t%}% condi tions oc% u%gg‘ae%
kgf/cn2 and 150, 4 LS f s dNLRHR! | AN NAd O ed Lh) jesd s Ot ai ned
| am nate was drilled to form through holes 24 as shown in FIG 17A,
foll owed by elsetistdaass Jpl;ating 34 on the inner walls of the holes 10 and
the surfaces of the lamnate as shown in FIG 17B. Then conductor circuits
23 including | geds for fusi @adhdsind g lsol dersuadt lass Hhovat eif @Ted BEF shown
in FIG 17C, and further a pertinent part of the substrate 2p
comprising a 0.05 mm thick adhesive film made of the
10 same material as (2) and having an opening 32m greater
than the cavity opening 321 of the substrate 21;
(7) a substrate 2n such as shown in FIG. 116G,
comprising a 0.4 mm thick BT resin-made single-side
copper-clad laminate CCH-HL830 (a trade name, mfd. by
15 Mitsubishi Gas Chemical Co., Ltd.) with its copper foil
removed, having an opening 32n of the same size as the
cavity opening 32m of the adhesive film 1m;
(8) an adhesive film lo such as shown in FIG. 16H,
comprising a 0.05 mm thick adhesive film made of the
20 same material as (2) and having an opening 320 of the
same size as the cavity opening 32n of the substrate 1ln;
and
(9) a substrate 2p such as shown in FIG. 161,
comprising a 0.4 mm thick BT resin-made single-side
25 copper-clad laminate CCH-HL830 (a trade name, mfd. by
- Mitsubishi Gas Chemical Co., Ltd.) with its copper foil

removed.

(10) As shown in FIG. 14, a flat pannel 101, a



was routed to forman opening 35 of the sane size as and 15 in alignnent
with the opening 32n of the substrate 2n as shown in FIG 17D, followed by
coating with a solder resist and drying to make a ball grid array. Exanple
26 (CGircuit board for chip carrier) A pifA3grid array was produced by
following the 20 sanme procedure as Exanple 24 except that through holes
were forned ipeteadtbye cbiubmetOborangudtiiayehewisihgt Paped28traRguUERat a

heat sink 28 having a brim portion such as shown in FIG 18 wgs pr epar ed,
and the | amni bt eceRsietiRe Yhs(Ednpdtedd of e +PRt 1 BAnndI M269€9a 25 cushi on

103, a lowneltjng, fi 11,.a high-nelting film 110, a tilaye irin
board struct (#EH ecLﬁ%%@?Yhﬁg %?C?ﬁﬁﬁya?gﬁﬁl?%ye?ggaﬂdfg%%s#?% 82 &;th °
insulating - 7 adhesive | ayers 21 interposed.therebe , c i

103 o ol aedt G PP RYERAVERS Ehoh REOPRSFC:ANERPECLIRED 2RaCHBALON

uhi ch vers placed. one tpOR 8Ot BSRalfiohbl 501880 2S38RYE /LY FIfa 118,

Exanpl es 27- (Grcult boards nNip carriers) "Pin grid arrays or bal
grid arrays wes@ mpﬁ@elélgeéopyiﬁ@&;?mngaﬁ]bﬁaewﬁ.edures of Exanples 24-26

except that the BT resin-nade single-side copper-clad |am nate CCH HL830
(a trade nameginfd. by Mésthishobtasndd Chemhese «@s, dkilledwas rephaced

by an epoxy resin- inpregnated glass cloth-reinforced copper-clad | amnate
MCL- E- 67 (a tthdeuganieoles d24 bysHshaehi ifhBEhGcal 78p. followed. biExanpl e 30
(Grcuit board for chip carrier) 15 There were prepared:
electroless plating 34 on the inner walls of the holes
10 and the surfaces of the laminate as shown in FIG. 17B.
Then conductor circuits 23 including lands for fusion
bonding solder balls 30 were formed as shown in FIG.
17C, and further a pertinent part of the substrate 2p
was routed to form an opening 35 of the same size as and
15 in alignment with the opening 32n of the substrate 2n as

shown in FIG. 17D, followed by coating with a solder

resist and drying to make a ball grid array.

Example 26 (Circuit board for chip carrier)
A pin grid array was produced by following the

20 same procedure as Example 24 except that through holes

were formed instead of counter boring 31 in the

substrate 2a, and that a heat sink 28 having a brim

portion such as shown in FIG. 10 was prepared, and the

laminate structure was composed of a flat pannel 101, a
25 cushion 103, a low-melting film 111, a high-melting film

110, a multilayer wiring board structure 104 consisting

of insulating layers and substrates with insulating



(1) a substrate 2g serving as an insulating layer 22, such as shown in
£l G 18A, conprising a 0.2 nmthick epoxy resin-inpregnated gl ass
cloth-reinforced copper- clad | am nate MCL-E-67 (a trade nanme, nfd. by
Hitachi 20 Chemical Co., Ltd.) with its éépper foil renpbved, one side of
the | am nate being counter bored to a depth of 0.1 mmto forma recess 31
whi ch becomedhesiNe ytaYens ahl aHeRTR@ST] | TheFeRFWEPRy a3 AnSPHSEI ati ng
adhesive layer_ 22, such as shown in & conprj si 25 a 0.05 mm

18B,
thi ck adhesi Vi34 I3 BRAPDOFATHEC LAkl Aelt2F 129 2 82 YBYY O Rand?e 24 and
havi ng a cavi openi ng, 3 75 r.eater than counter borin 1 of .the
substrate 2q;£]¥a(t3)p%m§%bsﬁ]a‘t ewrégc}bb‘f%’]:ene%f%(f/e?a%l%a??%% %%%éh%gnﬁ%ng t wo
units 201 andd%pdg ol SYIR ]a%m%ﬁ&ug?kir?. @I n-i npregnat ed gl ass

~cloth-reinforced copper-cla | am nat e -E-67 (a trade nane, nfd. by
Hitachi Chemcal Co., Ltd.) with a 0.1 mmthick adhesive film 211
i nterposed therebetween as shown in FIG 18C, under the conditions of 180C

and 30 kgf/ crgxdmp19 1M .mY escir@acth whasds df bantmad ecapiisraPl and 202
bei ng provided 10 with conductor circuits 23 and hol es which [ater becone

via holes 27, and sai d mdhegt e ditay1dr hea hy gmitkd afrayhevsaere naterial
as (2), the substrate 2s having an opening 32s of the sane size as the
cavity openi mrarcedfby hieo hhihwbnyetlie | procedisrehownh Examples 183H-26nd al so
15 provided with conductor circuits 23 serving as internal termnals for
maki ng el ect re%@Pedrirettth BD Sefdrorrdeutied leht pie 26°BRehir F&2Bondi ng 33

at the portigpg, . exposed Wieh s SHBSLI AL ! Snkd! 9Nl e BUBRLIRLE 2V

10 Chemical Co., Ltd.) was replaced by an epoxy resin-
impregnated glass cloth-reinforced copper-clad laminate
MCL-E-67 (a trade name, mfd. by Hitachi Chemical Co.,

Ltd.).

Example 30 (Circuit board for chip carrier)

15 There were prepared:
(1) a substrate 2q serving as an insulating layer
22, such as shown in FIG. 18A, comprising a 0.2 mm thick
epoxy resin-impregnated glass cloth-reinforced copper-
clad laminate MCL-E-67 (a trade name, mfd. by Hitachi

20 Chemical Co., Ltd.) with its copper foil removed, one
side of the laminate being counter bored to a depth of
0.1 mm to form a recess 31 which becomes a cavity;
(2) an adhesive film 1lr serving as an insulating
adhesive layer 22, such as shown in FIG. 18B, comprising

25 a 0.05 mm thick adhesive film made of the same material

as (2) of Example 24 and having a cavity opening 32r



(4) an adhesive filmlt such as shown in FIG 18E, 20 conprising a 0.05 nm
thi ck adhesive filmnade of the sane material as (2)and having an opening
32t greater than the cavity opening 32s of the substrate 2s; (5) a
substrate 2u conprising two units 203 and 204 of 0.1 mmthick epoxy
resin-inpregnated glass 25 cl oth-reinforggd-copper-clad | am nate MCL-E-67
(a trade name, nfd. by Htachi Chemcal Co., Ltd.) which were | am nated
and bonded t oged¢dieer wihdin acOudtam bbritkg atlhesi veef shibs2t2tenkgr posed

t her ebetween as shown in 76 FIG 18F under the conditions of 180C and 30
kgf/cn2 for 68)m nutesa swbdtoviteald dhhahned byi lsam208tand 804 being
provided with conductor circuits 23 and holes which becone via holes 27,
and sai d adheBPR@ing| FrQ1enstpe?fly ande20? ehelshnemnbhérkaPpasy(2), the

substrate 2u hayving an opening 32u of the same _size as the cavity opening
32t of the adhe¥tVerFPY?F ?te%nﬂl%?§ocb959|H%anRFFﬁdCSHHHEFOFléﬁrCU|ts 23

I I
s Condunt or LA BRE FREKE S h okt WOERR  atas HEAL, yp8+f:‘f=s L oxposed vhen
this SUbStraéﬁéﬁ%ﬁéf q%acegtg t@ftﬁugsérft§m2%ﬁ%é QOSSEY mf|ImIv

such as shown in r|5|ng a 0.0 e5|ve 'l m made

of the sanme ypj em@érgéséa)tﬁgpemw@gnaasOQﬁawgl§2yI@re@éer %ﬁdéban the
cavity opening 32u of the substrate 2u; (7) a substrate 2w sich as shown

in FIG 181, tkonpsnditgods Ooft 18D L0 £Kd €POXYgE 6N -fWIEWRRlAG &H ASS
cloth-reinforced copper-clad | amnate MCL-E-67 (a trade nane, nfd. by
H tachi Chemeadth f ,sdid. Jamiddtétdnits 201 and 202 being provided
| 10 with conductor circuits 23 and holes which later become
via holes 27, and said adhesive film 211 being made of
the same material as (2), the substrate 2s having an
opening 32s of the same size as the cavity opening 32r
of the adhesive film 1lr as shown in FIG. 18D, and also
15 provided with conductor circuits 23 serving as internal
terminals for making electrical connection to semicon-
ductor chips 26 by wire bonding 33 at the portions
exposed when this substrate is laid on the substrate 2u;
(4) an adhesive film 1t such as shown in FIG. 18E,
20 coﬁprising a 0.05 mm thick adhesive film made of the
same material as (2)and having an opening 32t greater
than the cavity opening 32s of the substrate 2s;
(5) a substrate 2u comprising two units 203 and
204 of 0.1 mm thick epoxy resin-impregnated glass
25 cloth-reinforced copper-clad laminate MCL-E-67 (a trade
name, mfd. by Hitachi Chemical Co., Ltd.) which were

laminated and bonded together with a 0.1 mm thick

adhesive film 212 interposed therebetween as shown in



20 copper foil renoved, said | am nate having an opening 32w of the sane
size as the cavity opening 32v of the adhesive filmlv; (8) an adhesive
filmlx such as shown in FIG 18J, conprising a 0.05 nmthick adhesive
filmmade of the 25 sanme material as (2) and having an opening 32x of the
Sane size as the cavity opening 32w of -t hg substrate 2w; and (9) a
substrate 2y such as shown in FIG 18K, - 77 <conprising a 0.4 mmthick
epoxy resin-i ApGegh8redndéasshectohditebnkonvcedsooppandcBadkhancnat e
MCL-E-67 (a trade nane, nfd. by Hitachi Chemical Co., Ltd.) withits
copper foil reopved. mbngto}, Asashowh Faifll Gamidate fbhatspafideknd02l4a
protective film105, a nmultilayer wiring board structure 104 consisting of
(1)-(9), a cusding posvidedovded candheterio2rpuitAg2d eadi hpleéle, and a
flat pannel 101, were placed one_upon_another in this order and heat 10
pressed underWihehcBREPRRoVE20R048B8C27 302REf Pkl afhesine Aihlt 84 2f or

integral lampnpation. (11) _The thus obtai ned. | am nate s drilled to_form
Lt oogn bl osboknS T BRAGwRE DiecPohe, BF LCeLAtatPng 224 BAS PHESERREE 7411 & of

the hol es and, the $ug;ag§§%§3gt§§u1§f'%g%ggéﬁeaggzgy?gugggegé?gﬁgr, for

. in
el ectropl ati ng Yo'fofth | ayer “con or circu

formng a cayiilys tiLpe p he; subsira 2 S . to form
g&%%ﬂ%ﬂg RStiLPePhe é&he%iy% £i3HPSL! 5ﬁd.§%§@thBUﬁﬁgd

an opening 3 sane size as an al'rgnnent w t caV|ty_opening
32w of the sufstkatsndfce¥r EheegbYsPbodyetping Wil ingdekAandibemnialng

e for making electrical connection to semiconductor chips

10 26 by bonding wires 33 at the portions exposed when this
substrate 2u is placed on the substrate 2w;
(6) an adhesive film 1lv such as shown in FIG. 18H,
comprising a 0.05 mm thick adhesive film made of the
same material as (2) and having an opening 32v greater

15 than the cavity opening 32u of the substrate 2u;
(7) a substrate 2w such as shown in FIG. 18I,
comprising a 0.4 mm thick epoxy resin-impregnated glass
cloth-reinforced copper-clad laminate MCL-E-67 (a trade
name, mfd. by Hitachi Chemical Co., Ltd.) with its

20 copper foil removed, said laminate having an opening 32w
of the same size as the cavity opening 32v of the
adhesive film 1lv;
(8) an adhesive film 1lx such as shown in FIG. 18J,
comprising a 0.05 mm thick adhesive film made of the

25 same material as (2) and having an opening 32x of the
same size as the cavity opening 32w of the substrate 2w;

and

(9) a substrate 2y such as shown in FIG. 18K,



such as shown in FIGS. 19. Exanples 31-34 (Crcuit boards for chip
carriers) Pin grid arrays or ball grid arrays or wwring boards for chip
carrier were produced by following the 25 procedures of Exanples 24-26 and
30 except that the BT resin-made single-side copper-clad |am nate CCH HL830
ta trade nane, nfd. by Mtsubishi Gas-Chgm-cal Co., Ltd.) - 7 8 in
Exanpl es 24-26 and the epoxy resin-inpregnated glass cloth-reinforced
copper-cl ad | apinpaieimi- & 874(amt thdek mpawy wpeinbympregopitedhedpeal Co. ,
Ltd.) in Exanple 30 were replaced by a polyimde resin- |npregnated glass 5
cl ot h- re.nforeé@tbopsenf@rﬁad|aﬁpﬁareC&eE Lapipatg MehaE-6dane, tkrde by

Hi tachi Chem cal O rcuit boards for chi
~carriers) PingPfd ﬁf?ay?yoﬁlﬁaFREgFﬁﬁméFF Oor withirAgWt 6§a5&§ forpchlp
carrier were roduceg g f ol Iomnng the 10 procedures of Exanpl es 24-34
except that e 8Bp?ﬁs Piti hg™Q¥RLsi ve | ayer was repl aced by an adhesive film

conposed ronatl de,pesin i el astic
nodul us a? 30?&0 3, 500 ghxaﬁkggtggg e éét?cfﬁg%dgﬁﬁgegtﬁggdc of 170 MPa

a gl ass transekt98c£§0865§1$5lbﬁfe aO0fhu?23¢ayECCNI 020 4( 8B 28RO%Y @SNt d.
by N ppon and KA1160 (a pol yfunctional phenol nfd. by

Dai ni ppon | nkj 84 Chefikeatsnbnef) (1L 6@9wel ghtushabhno 1013 ,180Mmé3H23.
Conpar ati ve Exanples 13-20 (G rCU|t boards for chip 20 carriers) Pin grid

arrays or bal hrgitlleannayhaotingi ai agvhegr delkor aadi p €aati panwerle 1rioduced
by follow ng the
were placed one upon another in this order and heat
10 pressed under the conditions of 180°C, 30 kgf/cm? and
150 minutes for integral lamination.
(11) The thus obtained laminate was drilled to form
through holes 24, followed by electroless plating 24 on
the inner walls of the holes and the surfaces of the
15 laminate and by succeeding electroplating to form outer
layer conductor circuits 23. Further, for forming a
cavity, a pertinent part of the substrate 2y was routed
to form an opening 35 of the same size as and in
alignment with the cavity opening 32w of the substrate

20 2w, thereby producing a wiring board for chip carrier

such as shown in FIGS. 19.

Examples 31-34 (Circuit boards for chip carriers)
Pin grid arrays or ball grid arrays or wiring
boards for chip carrier were produced by following the
25 procedures of Examples 24-26 and 30 except that the BT
resin-made single-side copper-clad laminate CCH-HL830 (a

trade name, mfd. by Mitsubishi Gas Chemical Co., Ltd.)



procedures of Exanples 24-31 except that each insulating adhesive |ayer
was replaced by an adhesive fil mconposed 25 solely of a pol yam de-im de

resin having a B-stage el astic nodulus at 30C of 2,500 MPa, a C-stage

elastic 79 nodulus at 300C of 5.2 MPa and a glass transition
of 229C. Conparative Exanples 21-28 (C-r@gi + boards for chip

tenperature
carriers)

5

Pin grid arrays or ball grid arrays or wiring boards for chip carrier were

produced by fohl Bnamgléhe24pRbceddr ebeokpbxanpresnzdmtegresptd ghasseach

i nsul ating

sai d aromati cchethareirirrrad FeppPar-cbeN1d2nipate1¥lefoRy (8sithaRfd. by

adhesive | ayer was repl aced by an adhesive film conposed

Ni ppon Kayaku Co., Ltd.) and,KA1%60CagaéB8hyfuncti%aal ghenol nf

Dai ni ppon | nkP@Me cnBhflcabP¥ HiEag

tn t CPari &t8r )1

d d ci it b f hi LI ini.tially h [ d
CUfTored no GBPSR: FCRbRAN: B, ©FBAGYAP.SangRot oy eEPa SR 0BT o

eel e Insulating a Sl ve

| ayers due to | ow storage el astic nodulus of the adhesive layers in

C-stage. In the case of the

because of

hEghmpaeso3et4bhecibenosbbairdg fesi phépnpameitrsyone 25

suffered gel ati on when stirred while the others were

10

15

20

25

Pin grid arrays or ball grid arrays or wiring
boards for chip carrier were produced by following the
procedures of Examples 24-34 except that each insulating
adhesive layer was replaced by an adhesive film composed
of an aromatic polyamide-imide resin having a B-stage
elastic modulus at 30°C of 3,500 MPa, a C-stage elastic
modulus at 300°C of 170 MPa a glass transition tempera-
ture of 223°C, EOCN1020 (an epoxy resin mfd. by Nippon
Kayaku Co.,Ltd.) and KAl1l60 (a polyfunctional phenol
mfd. by Dainippon Ink & Chemicals Inc.) in a weight

ratio of 100/43/23.

Comparative Examples 13-20 (Circuit boards for chip
carriers)

Pin grid arrays or ball grid arrays or wiring
boards for chip carrier were produced by following the
procedures of Examples 24-31 except that each insulating
adhesive layer was replaced by an adhesive film composed
solely of a polyamide-imide resin having a B-stage

elastic modulus at 30°C of 2,500 MPa, a C-stage elastic

of

d.
5/ 8%ran 98 hus

2-mnute gsol f5t£L9$%£§8£cgg ﬁgg erék%gauggmgﬁstQOﬁb 519%7€xgggk§§d%4-45

formed no voi ds I'n and cause

layers, the boards QEq, CRYPALRLEKS EXaRRE

g3 &3-20rppoquced a large nunber
of 20 voids in and suffered extensive pee

l'ing of the insulat- ing adhesive

conpositions of Conparative Exanpl es 21-28,




i ncapable of forming a film naking it inpossible to make a circuit board
for chip carrier. 80 As described above, according to the present
invention, there are provided the circuit boards for chip carriers having
good B-stage handling properties and excellent connection reliability and
heat resist 5 ance, and a production process-therefor, by incorpo- rating
in the boards the insulating adhesive |layers having preferably a B-stage
storage el ast modudausl @ B00°ROGof5.2 & tamdb 0@ dda, tmnSittiage st or age
el astic nodulus at 300C of 30 MPa or nore, and a glass 10 transition

t enper at ure ofter@@Cadung Per229°CB1 - WHAT IS CLAIMED IS 1. A wire scribed
circuit board conprising an insulating substrate having conductor circuit
t hereon, an insulating adhesive |ayer formed thereon, a plurality of
wires having an insulating coating.and fixed in said jnsulating adhesive
| ayer, and a pOPRSANY V6 %ﬂﬂ%?stél’ gH HIIRE Y 5 ﬁﬂﬁbﬁ?} s
necessary for elec- trical connection, sajd_i.nsul.ating adhesive |ayer
having a storage el astic nodul us at 300C%F 85T WPa or nore and a gl ass

transitiog tenmperature @fj,l -do_ralf}iag}ger r 3d1 ’8}‘1 E{J{? ; @Ldnfisiii\‘f‘g

conposi tion conprising a polyanide-i'mde resin-an _ nosetting
conponent. 2. pAapdeCcesT i pdcaddidy wrd rgﬁroiﬁfdéwtbwﬂcmmdwirgﬁm of

Claim 1, which conprises the steps of: form ng an insul ati ng adhesive | ayer
on an i nsul aprogesiuielsr afe HxawmplgsC @4l @xdiptc WHat keradoninyulating

adhesive layer was replaced by an adhesive film composed
of said aromatic polyamide-imide resin, EOCN1020 (an

10 epoxy resin mfd. by Nippon Kayaku Co., Ltd.) and KAl1l60
(a polyfunctional phenocl mfd. by Dainippon Ink &
Chemicals Inc.) in a weight ratio of 100/98/58.

The thus produced circuit boards for chip

carriers initially had no voids and suffered no delami-

15 nation. However, when they were subjected to a 2-minute
solder flow test at 260°C, although the boards of
Examples 24-45 formed no voids in and caused no peeling
of the insulating adhesive layers, the boards of
Comparative Examples 13-20 produced a large number of

20 voids in and suffered extensive peeling of the insulat-
ing adhesive layers due to low storage elastic modulus
of the adhesive layers in C-stage. In the case of the
compositions of Comparative Examples 21-28, becéuse of
high ratio of the thermosetting resin component, some

25 suffered gelation when stirred while the others were
incapable of forming a film, making it impossible to

make a circuit board for chip carrier.



coating an adhesive conposition conprising a polyamde- imde resin and a
t hernosetting conponent on the insulating substrate or by transferring the
adhesive conposition previously coated on a carrier film scribing a
plurality of wires having an insulating coating on the insulating adhesive
tayer and fixing the wires therein, subjgrcting the resulting insulating
substrate to heat pressing to cure the adhesive conposition, drilling

hol es in portions neces®ar yebonrideec tbovad, @ommectiingn,td addheowetksmntpl at i ng
on inner walls of the holes, and TH S SHEET HAS BEEN - REPLACED - 82 -

f or mi ng condudnyentiipoui ther® axeppyordsiesc ddvediaigaud tOhgands g ch
further conprises conducting heat treatnment after the heat pressing step.
4. A multil ayEhipr cared egisr gV 9o FPd Smsrticgien fand Isngr ALABRPIH 95hsul at i ng

nter posed | DEPHOETRIGERY RSTP AL S dBSARL S PO Ry TR
plurality_of plated_thrquah holes electrically connect- ing canductor
circuits, Jsai nlcﬁ’éulaélpi ﬁ‘g%é'&’%élsc%\}ém] gfgrce %a\}-'l%r?greg%sli’orbggel 1 A dC? c nodul us

at 800C of 30 MRangr inMRhe 3ad.As01aes (HANSIon Jomana de e 180C or.
hi gher, and made f om an adhesive conposition conprising a polyam de-im de
resi ndand ? t RAKTRGE PireTe ra®IROREH-stage AtBHAJeA A HiN R LIdLWE board
according to

30°C of 1,000 to 5,000 MPa, a C-stage storage elastic

modulus at 300°C of 30 MPa or more, and a glass

10 transition temperature of 180°C or higher.



Claim4, wherein at |east two conductor circuits formed on insulating
substrates are electrically connected via at |east one via hole. 6. A
process for producing a multilayer printed circuit board of Claim4, which
conprises the steps of: a) lamnating a plurality of insulating substrates
havi ng conductor circuits thereon as i He8t 4ayer substrates and copper
foil outer layers inter- posing therebetween a plurality of insulating
adhesi ve | ay@t Thdde GUAIMEIN T&dhesi ve conposition conprising a

pol yam de-im de resin and a thernosetting conponent, followed by bonding
under pressurd-with heath ngreh)sarilad i tqdudIPaist e2ORRT by ddetat ni ned
TH S SHEET HAS. BE REPLACED - 83 portions so as to expose cqnductor
circuits on iAFEWAHIADT ISURSTE TG AT i RNTe G 0L &) ERGFRRIB i ng.

| at i to .electricall ) t th di vi I duct i its,
020100, 20 20 0 Slectidcol Lug Somect, e Ll Ul epOust AT o,

the copper foils wisreelse%aivvjﬁl_&/%}Y&%Mé@iﬁgﬁor&{ﬂ i ring ﬁ:[&?"i%xf’se?ﬂg e)

renoving the etching resis process produci ng a nu ayer

printed circuifs oard Pladfi e 14U LN iSRS-dNe $tePSp Piteq @)
| am nating an i nterlayer substrate having conductor circuit thereon and an

outer |ayer CQﬂ&%hdHﬂHolééﬂfﬁﬁﬂéﬂfﬂht§5¥ﬁ¥5ﬁéwﬁébé§bdfyﬂﬁéﬂiémb@dheSiVe
| ayer nmade from an adhesive conposition conprising a
trical connection, said insulating adhesive layer having
a storage elastic modulus at 300°C of 30 MPa or more and
a glass transition temperature of 180°C or higher, and
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component.
2. A process for producing a wire scribed circuit
board of Claim 1, which comprises the steps of:
forming an insulating adhesive layer on an
insulating substrate having conductor circuit thereon by
coating an adhesive composition comprising a polyamide-
imide resin and a thermosetting component on the
insulating substrate or by transferring the adhesive
composition previously coated on a carrier film,
scribing a plurality of wires having an
insulating coating on the insulating adhesive layer and
fixing the wires therein,
subjecting the resulting insulating substrate
to heat pressing to cure the adhesive composition,
drilling holes in portions necessary for

electrical connection, followed by plating on inner

walls of the holes, and

THIS SHEET HAS-BEEFY;
REPLACED |




pol yam de-im de resin and a thernosetting conponent, followed by bonding
under pressure with heating, b) formng an etching resist on the outer

| ayer copper foil and renoving the copper foil selec- tively by etching to
formfine holes, ¢) renoving the etching resist, d) renbving a cured resin
tn the insulating adhesive |ayer exposedgd2o-the fine holes by |aser
drilling to formvia holes and to expose the conductor circuit on the
interlayer substrate, e)facomd@tdondydtarr gisouiassto electrically connect
t he conductor circuit on the interlayer sub- strate and the outer |ayer
copper foil, 3 form ng AP NPIERTSINDQ Hel Dt e, VTS SHEETEHAS
BEEN REPLACED 84 | ayer copper foil and conducting selective etching to
forma w ri ng SOMRAH S0 IF P Coge gt I LTSIt rEnt?A g€ he&t chi ng
resist. 8. A process according to aim7, wherein the steps a) to g) are
repeated a prédéiermhed-FHimber of tines so as to have via hol es over two

or more layers continugy lé%%qﬁlwﬁf%éeg Oéipg@fj#l%&gré M#H%}r{ﬁ%yer

printed circuit board o ch conprises formng an

substrate comyisii e o hfePfacAld dAMNALAY Bl i] CEMGLeSHDSIrat e
havi ng conductor circui't thereon and an outer |ayer copper toil

' circuits thereon, insulating adhesive layers interposed
between these insulating substrates alternately, and a
plurality of plated through holes electrically connect-
ing conductor circuits, said insulating adhesive layer
having a storage elastic modulus at 300°C of 30 MPa or
more and a glass transition temperature of 180°C or
higher, and made from an adhesive composition comprising
a polyamide-imide resin and a thermosetting component.
5. A mutilayer printed circuit board according to
Claim 4, wherein at least two conductor circuits formed
on insulating substrates are electrically connected via
at least one via hole.
6. A process for producing a multilayer printed
circuit board of Claim 4, which comprises the steps of:

a) laminating a plurality of insulating

substrates having conductor circuits thereon as inter-
layer substrates and copper foil outer layers inter-
posing therebetween a plurality of insulating adhesive
layers made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component,
followed by bonding under pressure with heating,

b) drilling through holes at predetermined

THIS SHEET HAS BEEN
REPLACED

e
o




i nterposing therebetween an insul ati ng adhesive |ayer nmade from an

adhesi ve conposition conprising a polyamde-imde resin and a

t hernosetting conmponent, followed by bonding under pressure with heating,
bl) formng an etching resist on the copper foil which beconmes an outer
tayer tenporarily and renoving the tenpo8ary outer |ayer copper foil
selec- tively by etching to formfine holes, cl) renoving the etching
resist, d) raewiinns surasl tesxpiése t¢tendysitdnat¢igcuibdhesive | ayer
exposed to the fine holes by laser drilling to formvia holes and to
expose the coridutiwidual raneronf ehecloferiQybroceumere®®; el ) conducting
plating so as to electrically connect the conductor circuit on the

Cinterlayer TH'S SHEET HAS BEEFPIREBHREDR BB I0Q 039 raf et An ¢ hEF L ERpbYary
outer layer c r foil etching. resist on the tenporar
outer | ayelr)co%gm Foi trHearfd’%b‘Hu‘E}t?f %On%%cf%%fleje Stthfhg to form gpwi ri %g
circuit, g renovi ng t etc sj st sSAar e ng the
steps al) to gi) a predre}f)ermfnge I{ 1 et@%%reggﬁg ﬁ‘? %/}(I)éndﬁg %ggt he

steps a) to 9)1é3ie10@<5§5e?r #451 1Y 511&? f@ﬁ@«bﬂ%’ LI eEbByeF §yp§§rate in the
step a) of Cam7 soas to have via holes over two or nore |ayers
continuously. selectively by etching to form wiring circuits, and

e) removing the etching resist.

7. A process for producing a multilayer printed
circuit board of Claim 5, which comprises the steps of:

a) laminating an interlayer substrate having
conductor circuit thereon and an outer layer copper foil
interposing therebetween an insulating adhesive layer
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component,
followed by bonding under pressure with heating,

b) forming an etching resist on the outer
layer copper foil and removing the copper foil selec-
tively by etching to form fine holes,

c) removing the etching resist,

d) removing a cured resin in the insulating
adhesive layer exposed to the fine holes by laser
drilling to form via holes and to expose the conductor
circuit on the interlayer substrate,

e) conducting plating so as to electrically
connect the conductor circuit on the interlayer sub-
strate and the outer layer copper foil,

f) forming an etching resist on the outer

THIS SHEET HAS BEEN
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10. A circuit board for chip carrier conprising a plurality of insulating
tayers, a plurality of interlayer substrates having conductor circuits on
i ndi vidual insulating substrates, a plurality of insulating adhesive

| ayers, each insulating adhesive |ayer bonding each insulating |ayer and
each interlayer substrate or each insulatgsog- layer, a plurality of through
hol es havi ng conductors on inner wall surfaces thereof and electrically
connected to tidyeompraer feiilewnd, camtheticayiteldarivoustdging teast one
sem conductor chip, said insulating adhesive |ayer having a storage

el astic modul FOTH BEUEIEY 3009 toromdhe HPRer (sl tarahsiti on
tenperature of 180C or higher, and TH S SHEET HAS BEEN REPLACED - 86 nude
from an adhesive conposi®) on *EFPA"G g etsdiiyshitsist de resin and a

t her nosetti nggqconmponent., 11. A circuit, board cording to Caim10, which
further corrpri8§es one of* BEPE KM% FGESING &P %C]L?c‘m tha CH95Pdbrihect

nei ghboring i gkeplsaugr t3ulst %%eg‘ef%%gsééto%i rr?a%%iedtet hoard a cq%rrﬁncgerr:tg do daim

10, wherein the cavi'ty is forne e space

insul ating | ayeneBeacesk & hAGePYil 13 WLH {red
sem conductor chip is to be fixed #he snallesfi éﬁﬁ)fggﬁgfgap%'%gﬁéces in

over | ayi ng i nsohatinubngllyayers equal or |arger one after another, and
9. A process for producing a multilayer printed
circuit board of Claim 5, which comprises

forming an interlayer substrate comprising the
steps of:

al) laminating an interlayer substrate having
conductor circuit thereon and an outer layer copper foil
interposing therebetween an insulating adhesive layer
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component,
followed by bonding under pressure with heating,

bl) forming an etching resist on the copper
foil which becomes an outer layer temporarily and
removing the temporary outer layer copper foil selec-
tively by etching to form fine holes,

cl) removing the etching resist,

dl) removing a cured resin in the insulating
adhesive layer exposed to the fine holes by laser
drilling to form via holes and to expose the conductor
circuit on the interlayer substrate,

el) conducting plating so as to electrically

connect the conductor circuit on the interlayer

THIS: SHEET HAS BEEN
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conductor circuits of individual interlayer substrates exposed to the
cavity have inner termnals for elec- trically connecting to the

sem conductor chip to be fixed. 13. A circuit board according to C aim10,
wherein the cavity is a through hole, at one opening of which has a heat
sink so as to close the opening. 14. Acigguit board according to C aim 10,
wherein the insulating | ayer positioned at the outernost |ayer has one or
more outer temstibzalrateoamn atly itkaldoragomiacid Ngyter awpmer nivil ot her
circuit boards. 15. Acircuit board according to Caim 14, wherein the
outer termnal is a plurfd) tyomigignsan H.chAng masditsthbaar dheccording to
Claim 14, wherein the outer term nal has one or nore |lands for electrical
connecti on by teA®FRMDAtSF dayasaldopper7.f oA lpragsk oidc thimstuci ng a
circuit board fqor TH' S SHEET HAS BEEN REPLACED - 87 chip carrier of Claim
10, which conmSfi Ve &AL DO form Ratiidg ™ Hidiity of insul ating

| ayers and a plurality qf interlayer substrates havi.n conductor circuits
on individual insulati n&gs)ubsrtefﬁvééfg b éartrﬁ:g’sll"f?g = Urraldht ’oé i nsul ati ng
adhesive | ayers Jetween each insulating |ayer and each interlayer
substrate or each insdlating layer, while formng a cavity for housing at

| east one sem conduct or YeiydatidRd tHRORAIAE WNdere PTASS W & ruddt dieaid g
drilling through holes in"the réesulting
number of times, and

h) conducting the steps a) to g) of Claim 7
using the obtained interlayer substrate in the step a)
of Claim 7 so as to have via holes over two or more
layers continuously.

10. A circuit board for chip carrier comprising

a8 plurality of insulating layers,

a plurality of interlayer substrates having
condﬁctor circuits on individual insulating substrates,

a plurality of insulating adhesive layers,
each insulating adhesive layer bonding each insulating
layer and each interlayer substrate or each insulating
layer,

a plurality of through holes having conductors
on inner wall surfaces thereof and electrically
connected to the conductor circuits, and

a cavity for housing at least one
semiconductor chip,

said insulating adhesive layer having a
storage elastic modulus at 300°C of 30 MPa or more and a

glass transition temperature of 180°C or higher, and

THIS SHEET HAS BEEN |
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| am nate, and form ng a conductor on inner wall surfaces of the through
hol es, said insulating adhesive |ayers having a storage elastic nodul us at
300C of 30 MPa or nore and a glass transition tenperature of 180C or

hi gher, and nade from an adhesi ve conposition conprising a

pol yam de-imde resin and a thernosettinggeoaponent. 18. A process
according to Cdaim17, which further conprises formng one or nore via

hol es so as t onadd efttom carh | adloesnites t catpd 2hst omed givhoi $ ingg ceanduct or
circuits during the lamnating step. 19. A process according to Caim 17,
wherein the |rodyaniderbtuiepe coppin sad pi | thermosoppeng ctempdrenhat e havi ng
a cavity for housing a sem conductor chip and holes to beconme via holes
on a conductorlkircuit fRréeCwht praFd e2Fe9eiing TH £ BHEETL HASYBEEN
REPLACED - 88 sqgftrate havi ng the sane cavity for housing a sem con-

ductor chip astWHNTopPRTRTISRE | hF Ak °9F S heked AP hgh aghesSrve | ayer
havi ng the sane_ hol hol es as thg cquergc ad. | am nat e,
A

to._becone vi
bondi ng under PrEGLRE TR Heate FRE TR ik LEUDFEEAFFF 21 ng | nner
vells of the via hol os by coonper phatd Micdfl Yo RALEROYE] Bherein

. GL
unnecessary copper by etchin
the cavity is formed so as to make the space in the

insulating layer nearest to the portion in which at
least one semiconductor chip is to be fixed the
smallest, and to make the spaces in overlaying insulat-
ing layers equal or larger one after another, and
conductor circuits of individual interlayer substrates
exposed to the cavity have inner terminals for elec-
trically connecting to the semiconductor chip to be
fixed.

13. A circuit board according to Claim 10, wherein
the cavity is a through hole, at one opening of which
has a heat sink so as to close the opening.

14. A circuit board according to Claim 10, wherein
the insulating layer positioned at the outermost layer
has one or more outer terminals for electrically
connecting to one or more other circuit boards.

15. A circuit board according to Claim 14, wherein
the outer terminal is a plurality of pins.

16. A circuit board according to Claim 14, wherein
the outer terminal has one or more lands for electrical
connection by one or more solder balls.

17. A process for producing a circuit board for

THIS SHEET HAS BEEN
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piling a copper-clad | am nate having a cavity for housing a sem conduct or
ehip and holes to become via holes on the resulting | am nate via an

i nsul ati ng adhesi ve | ayer having the same cavity for housing a

sem conductor chip and the same holes to becone via holes as the
topper-clad | am nate, and, repeating the above-nentioned steps a pre-
determ ned nunber of tinmes. 20. A process according to Cl aim 18, wherein
the via hol e ¢hipataonist epf i Glaepl beedwhychiscogpriseat ehe sbgps elbstrate
having one or nore netallized inner walls of via holes. 21. A process
according to Caim17, whenbiating acB%FI@liEYfon%ﬂsébaésn901ﬁﬁﬁésthe
space in the insulat-_ing layer nearest to the portion in which at |east
one semi condr?dra chtprisith ge %?R%Hl?%%rsﬁ%??%%?teénBaYbngnake t he

spaces in overla insulating | a ers equal or. | arger one er . anot her
22 A process ?935%85 c?hﬁc%?g? %bgiﬁu?g in F}%FEPEEﬁuEﬁéfaE%E'REPLA
89 chip carrier, of daiml0,.whi co ri t t
pIurallfy of |nsd?a??%bn?aye$l raf a4 g?u%%%“%ggl 3 §$ ?g§%rh§g%g?r;?gsa

havi ng con- duglQfe&i &Lk S108u1 9911\{ d}.@% m%agggg SHPst-1ales.

interposing a plurality o |nsu atin esive | ayers Dbetween each
insul ating | aygipaneh €achri 846K | aNen15UDRET BhPep] RALNei BEUMahGNE | ayer,

said insulating |layers, said interlayer substrates and said insul ating

cavity for housing at least one semiconductor chip, and
bonding under pressure with heating,

drilling through holes in the resulting
laminate, and

forming a conductor on inner wall surfaces of
the through holes,

said insulating adhesive layers having a
storage elastic modulus at 300°C of 30 MPa or more and a
glass transitibn temperature of 180°C or higher, and
made from an adhesive composition comprising a
polyamide-imide resin and a thermosetting component.
18. A process according to Claim 17, which further
comprises

forming one or more via holes so as to
electrically connect at least neighboring conductor
circuits during the laminating step.
19. A process according to Claim 17, wherein the
laminating step comprises

piling a copper-clad laminate having a cavity
for housing a semiconductor chip and holes to become via

holes on a conductor circuit formed on an interlayer
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adhesive | ayers having the same space for a cavity for housing at |east
ene sem conductor chip, followed by pressing with heating, drilling
through holes in the resulting lamnate, formng a conductor on inner wall
surfaces of the through holes to electrically connect conductor <circuits,
and formng a heat sink in an opening of 8Be- cavity so as to close the
openi ng. 23. A process according to Caim?22, wherein the heat sink
conprises a suppostrave Bavingn Poet sanmef oavity bortheusiipgoat semidcbavi ng a
smal | er size than the support, the outernost insulating |ayer being
drilled so asduecténrehiphascthavioprarnetadt hamipakesvi@ a8 the support

of the heat sink, followed by fitting and bonding the supgort to the
drilled hol e. Prsulabingcadhazivedlaer oheying dhe spReelAlefetobrim

portion in contact with the |lam nate has a relief form TH' S SHEET CED
BEEN REPLA 90Pe%RMe AV JRRLSS a2% oF F nGOPBeEr G A 1¥2™WARFEY n t he

| am nating step is condugtggi ng %ngrgs%ﬁlg1ay£ rhgétiagrtgrgggﬁtgng t he
surface of a product, a p?ura ty o nsu aflng adhesive Fayers and a
plurality of ipferlayer substrates piled alternately, a cushion material

a product having a cavity for housing at |east one sem - conductor, in this
order fromthe bottomtonéfg£11PPing inner walls of the via holes by

copper plating, followed by removal of unnecessary
copper by etching,

piling a copper-clad laminate having a cavity
for housing a semiconductor chip and holes to become via
holes on the resulting laminate via an insulating
adhesive layer having the same cavity for housing a
semiconductor chip and the same holes to become via
holes as the copper-clad laminate, and,

repeating the above-mentioned steps a pre-
determined number of times.
20. A process according to Claim 18, wherein the
via hole formation step is replaced by using an inter-
layér substrate having one or more metallized inner
walls of via holes.
21. A process according to Claim 17, wherein the
cavity is formed so as to make the space in the insulat-
ing layer nearest to the portion in which at least one
seﬁiconductor chip is to be fixed the smallest, and to
make the spaces in overlaying insulating layers equal or
larger one after another.

22. A process for producing a circuit board for
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between a pair of press flat panels, followed by pressing wth heating for
Y ntegral lam nation. 26. An adhesive conposition conprising (a) a
pol yam de-im de resin and (b) a thernosetting conmponent, said adhesive
.cconposition providing a cured article having a storage elastic nodul us at
300C of 30 MPa or nore, and a gl ass trangition tenperature of 180C or
hi gher. 27. An adhesive conposition according to Caim 26, wherein the
pol yam de-i m dehipscarhasracfioCtguinal Owewhhth obmBodiB66 ohenpreps28f :An
adhesi ve conposition according to Claim26, wherein the thernosetting
conponent is contained ihambhnabimang plurglidy166 pasusabyngeilgherper 100
parts by weight of the polyam de-imde resin. 29. An adhesive conposition
according to C?%?n?ZB}urﬁhégﬁiﬂfth%t?ﬁé?ﬁﬁ§e§Ppﬁﬁrééﬁﬁohéﬁﬂneoﬁﬁﬂrses an
epoxy resin and € curingﬁﬁgent t her.ef or, agd/or curin accel erator

I

therefor. 30. A'protess™ FoPPi AEYARIRG LI APFH aﬁﬂﬂgsgVQStF8§§?'used in
W re scribed ClﬁE&£¢oQQ§ dg, fHLéik el¢ fLs Pgt91 Qahnted c&rcuit boar ds,
orlcﬁip P ?g, 0 ad & ¢oMposYEron

11
; ; u
and circuit boards carrie using an adheSIveé conpos

COMpr 1 S1 9. ( @)1e 4900 PA54 2 DYn ¥4 80011 2,001 ¥R dech i dectesip and (b) 10

to 150 parts by weight of an epoxy resin and a during agent-therefor
and/ or a curinguiReELA s abpr 4 bR £hOh1at Blg fapé996§§ia0§ﬁggwgihgog al m 30,

wherein the polyam de-imde resin has a nol ecul ar wei ght of 80,
layers, said interlayer substrates and said insulating
adhesive layers having the same space for a cavity for
housing at least one semiconductor chip, followed by
pressing with heating,

drilling through holes in the resulting
laminate,

forming a conductor on inner wall surfaces of
the through holes to electrically connect conductor
circuits, and

forming a heat sink in an opening of the
cavity so as to close the opening.
23. A process according to Claim 22, wherein the
heat sink comprises a support and a brim portion formed
on the support and having a smaller size than the
support, the outermost insulating layer being drilled so
as to form a hole having almost the same size as the
support of the heat sink, followed by fitting and
bonding the support to the drilled hole.
24, A process according to Claim 23, wherein the

brim portion in contact with the laminate has a relief

form.




or nore. 32. A process according to Caim 30, wherein the insulating
adhesi ve | ayer has a storage elastic nodulus at 300C of 30 MPa or nore and
a glass transition tenperature of 180C or higher. 33. Awre scribed
circuit board according to Caim1, wherein the adhesive conposition
tonprises (a) 100 parts by weight of pel gani-de-imde resin having a

nol ecul ar wei ght of 80,000 or nore, and (b) 10 to 150 parts by weight of a
t her nosetti ng ¢@nponent AoppecsssgacanrépogytoeCiaiant’7a sheragnageat
therefor and/or a curing accelerator therefor. 34. Awre scribed circuit
board accordi ntpPRbP2 G RI nF BB herenduehedpby yahpdéngntdéilesnatesiah
aromati c pol yam de-imde resin obtained by reacting an aromatic diimde
car boxylic aci{%rv@ﬁ?ﬁ??gl%%t%?%eﬂuﬁ§ac?e%ﬁt?n@r%dHFéniﬁePﬁHVPhgtS 8f nore
aromatic rings, w itic aﬁg%dride with anﬁfronatic,diisocyanate.

t tri L
35. Awre scr*%ﬁ%ﬁ%ﬁ+%§£§h%%%}ﬁea PEF ngf 02 BHAFAT8YHY QReiBFRTLA¥ET
di i havi ti | i t | t b | ted
from e o ous e dbee SLAIRL PeobAd081:? & PR e Sn ST BREAy R ) pr apane,
bi s[ 4- ( 3-am i -(4-am - .
o ST 5 o eyt ity B U160 16 Lot cne sen

phenyl ) hexaf | uasiapiopang, Wi 64 fs (Jrddt NPPHE NEXY) PEEYh] to "ER8aPSP
- 4, 4- bi s- (4- am nophenoxy) bi phenyl , bi s[4-(4- am nophenoxy) phenyl ) et her,

bi s[ 4- (4- am naphensxy)a gEnydf ketesne, £ 1a 8- pasé #s Anf SDDPOREAXYybenzene, and
1, 4- bi s(4- am nophenoxy) benzene, and the aromatic
pressing with heating for integral lamination.
26. An adhesive composition comprising (a) a
polyamide-imide resin and (b) a thermosetting component,
said adhesive composition providing a cured article
having a storage elastic modulus at 300°C of 30 MPa or
more, and a glass transition temperature of 180°C or
higher.
27. An adhesive composition according to Claim 26,
wherein the polyamide-imide resin has a molecular weight
of 80,000 or more.
28. An adhesive composition according to Claim 26,
wherein the thermosetting component is contained in an
amount of 10 to 150 parts by weight per 100 parts by
weight of the polyamide-imide resin.
29. An adhesive composition according to Claim 26,
wherein the thermosetting component comprises an epoxy
resin and a curing agent therefor and/or a curing
accelerator therefor.
30. A process for forming an insulating adhesive

layer used in wire scribed circuit boards, multilayer
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adhesi ve conpo
resin having

at | east one nenber selected fromthe group consisting of
4,4' -di phenyl met hane dii socyanate, 2,4-tolylene diisocyanate, 2,6-tol

napht hal ene-1, 5-di i socyanate, and 2, 4-tolyl ene diner.
nted circuit board according to Claim4, wherein the
sition conprises (a) 100 pa@ts- by wei ght of pol yam de-i
a nol ecul ar wei ght of 80,000 or nore, and (b) 10 to 150

yl ene
36. A

m de

parts by wei ghprihtadt kémemset tioag dsomaae i mooripr ibsiangls fieepddp resin and

a curing agent
mul til ayer pri
pol yam de-imd
reacting an a
reacting a dia
anhydride, wt
board accordin
aromatic rings
consi sting of

bi s[ 4- (3-am no
bi s[ 4- (4-am no
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bi s[ 4- (4-am no

therefor and/or a curing accelerator therefor. 37. A
cead ieinsouius ingard achesdiviey comp ol idiian3 & ommdrseing t (f)

e resinis_an aromatic polyam de-imde resin obtajned by

AfaPrstEi N Feighith &by Ia @O&c}’aa‘l%lé‘ﬁdies TSI FEE pyP)

h 3 t h I 1ific
WOQE CaTSiRBAE FocF e OF 38 R W-teasaw’teia'rgfi%'t {09 cui
dge Q}h A D30 A ‘?:' % § ?:lq} aet\%?'l% e ABY St
oS east one e sel ec ron1 group

312" o s[4- (4431 %hear&%ﬁd%%nwd CINPHE, wherein the
phenoxy)phenyl]sulfone

%l&q XM HRhamildes Wefsame had, a2 nld 1ecAri(d- amidit of 80,000

exaf | uor opr opane, bi s[4-(4-am nophenoxy) - phenyl]nethane,

aepherexy) bi phenyl, bi s[ 4- (4-am nophenoxy) phenyl ] et her,
- phenoxy)phenyl]ketone, 1, 3- bi s(4- am nophenoxy) benzene,

and

1, 4- bi s(4- am n3d@henoxy) bénpeeessnc adeeddmgrdid € ladini sdby avietreelirs tdte | east

one nenber se

ected fromthe _
insulating adhesive layer has a storage elastic modulus

at 300°C of 30 MPa or more and a glass transition
temperature of 180°C or higher.

33. A wire scribed circuit board according to
Claim 1, wherein the adhesive composition comprises (a)
100 parts by weight of polyamide-imide resin having a
molecular weight of 80,000 or more, and (b) 10 to 150
parts by weight of a thermosetting component comprising
an epoxy resin and a curing agent therefor and/or a
curing accelerator therefor.

34. A wire scribed circuit board according to
Cléim 33, wherein the polyamide-imide resin is an
aromatic polyamide-imide resin obtained by reacting an
aromatic diimide carboxylic acid, which is obtained by
reacting a diamine having 3 or more aromatic rings with
trimellitic anhydride, with an aromatic diisocyanate.
35. A wire scribed circuit board according to
Claim 34, wherein the diamine having 3 or more aromatic

rings is at least one member selected from the group



group consisting of 4,4'-diphenyl net hane diisocyanate, 2,4-tolylene

dii socyanate, 2,6-tolylene diisocyanate, naphthal ene-1,5-diisocyanate, and
2,4-tolylene diner. 39. Acircuit board according to C aim10, wherein

t he adhesi ve conposition conprises (a) 100 parts by weight of

pol yam de-im de resin having a nol ecul a~ 9i-ght of 80,000 or nore, and (b)
10 to 150 parts by weight of a thernbsetting conponent conprising an epoxy
resin and a curbngiagéng ofieReRebisid/dr -amdnophgnoxydehenatldipropaness or .

40. A circuit board according to Caim39, wherein the polyam de-im de
resin is an arbﬁﬁﬁﬁc(éo??&ﬁpﬁéePﬁﬁdéPhﬁ§§1dSHBﬁQPﬁedbﬂf[ﬂedéHQMJWﬂT

aromatic diimde car boxylic _aci alned by reacting a di am ne
having 3 or nDPEeaPBﬁ@PP@nﬁ’llﬂﬁé‘l%ﬂ“ﬁ tzr'lgnhﬂlls[ ~d4- ﬁ‘ﬁ‘r’@%’ hgooxy;) ?‘h an

the' i ami ne. hadh a”aé‘?afex%ss-@o%krg%:?%n%ﬁf‘%‘iS%C-‘U PSR Phentig e 1
| ected f
L o o e R0 B ptonn, bisc-ts-
phenoxy) phenyl ]a§1'ihf> Renbix )%en et RiEEe N®% ) R1g A akri noPhen@3gs) -
yI]

2, 2- bi s[ 4- (4-am nop enoxy hexafluoro- pr opane,

bi s[ 4- (4- am nophengiy keftenyl,] 15Bha1e,(4-aminophenoxy)benzene, and
4, 4- bi s- (4- am nophenoxy) bi phenyl , bi s[ 4- (4- am nophenoxy) p henyl ] et her,

bi s[ 4-(4- anlpophenbi$Xphamyhbbhbmnay)bhﬁ}dmes(émdnmm@phemmnyyhenzene and
1, 4- bi s(4-am no- phenoxy)benzene, and the aromatic diisocyanate is at
| east one nmenbdiisekcyense flisomtt Heagito wpec membsr $gleicted from the

4, 4" - di phenyl met hane dii socyanate, 2,4-tolylene
group consisting of 4, 4’—d1p enylmethane diisocyanate,

2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate,
néphthalene—l,S—diisocyanate, and 2,4-tolylene dimer.
36. A multilayer printed circuit board according
to Claim 4, wherein the adhesive composition comprises
(a) 100 parts by weight of polyamide-imide resin having
a molecular weight of 80,000 or more, and (b) 10 to 150
parts by weight of a thermosetting component comprising
an epoxy resin and a curing agent therefor and/or a
curing accelerator therefor.

37. A multilayer printed circuit board according
to Claim 36, wherein the polyamide-imide resin is an
aromatic polyamide-imide resin obtained by reacting an
aromatic diimide carboxylic acid, which is obtained by
reacting a diamine having 3 or more aromatic rings with
trimellitic anhydride, with an aromatic diisocyanate.
38. A multilayer printed circuit board according
to Claim 37, wherein the diamine having 3 or more

aromatic rings is at least one member selected from the




di i socyanate, 2,6-tolylene diisocyanate, naphthal ene- 1,5-diisocyanate, and
2,4-tolylene diner.

k - 93 -
group consisting of 2,2-bis[4-(4-aminophenoxy)phenyl]-
propane, bis[4-(3-aminophenoxy)phenyl]sulfone,
bis[4-(4-aminophenoxy)phenyl]sulfone,2,2-bis[4-(4-~-aminop
henoxy)phenyl Jhexafluoropropane, bis[4-(4~aminophenoxy)-
phenyl Jmethane, 4,4-bis-(4-aminophenoxy)biphenyl,
bis[4-(4-aminophenoxy)phenyl ]ether, bis[4~(4-amino-
phenoxy)phenyl Jketone, 1,3-bis(4-aminophenoxy)benzene,
and 1,4-bis(4-aminophenoxy)benzene, and the aromatic
diisocyanate is at least one member selected from the
group consisting of 4,4’'-diphenylmethane diisocyanate,
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate,
naphthalene-1,5-diisocyanate, and 2,4-tolylene dimer.
39. A circuit board according to Claim 10, wherein
the adhesive composition comprises (a) 100 parts by
weight of polyamide-imide resin having a molecular
weight of 80,000 or more, and (b) 10 to 150 parts by
weight of a thermosetting component comprising an epoxy
resin and a curing agent therefor and/or a curing
accelerator therefor.
40. A circuit board according to Claim 39, wherein
the polyamide-imide resin is an aromatic polyamide-imide
resin obtained by reacting an aromatic diimide car-
boxylic acid, which is obtained by reacting a diamine
having 3 or more aromatic rings with trimellitic
anhydride, with an aromatic diisocyanate.
41. A circuit board according to Claim 40, wherein
the diamine having 3 or more aromatic rings is at least

one member selected from the group consisting of 2,2-
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bis[4-(4-aminophenoxy)phenyl ]propane, bis[4-(3-amino-
phenoxy)phenyl]sulfone,bis[4~(4-aminophenoxy)phenyl]-
sulfone, 2,2-bis[4-(4-aminophenoxy)phenyl Jjhexafluoro-
propane, bis[4-(4-aminophenoxy)phenyl methane,
4,4-bis-(4-aminophenoxy)biphenyl,bis[4-(4-aminophenoxy)p
henyl]ether, bis[4-(4-aminophenoxy)phenyl lketone,
1,3-bis(4-aminophenoxy)benzene, and 1,4-bis(4-amino-
phenoxy)benzene, and the aromatic diisocyanate is at
least one member selected from the group consisting of
4,4'-diphenylmethane diisocyanate, 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, naphthalene-

l1,5-diisocyanate, and 2,4-tolylene dimer.



