- 1 - DESCRI PTI ON RESI N COWGCSI TI ON FOR PRI NTED- W RI NG BOARD

5[ Techni cal Field] [0001] The present invention relates to a

resin conposition and, nore specifically, to a resin conposition

suitable for a printed-wiring board, as well as to a netallic

10foil -clad | am nate and a printed-wiring board using the sane.

[ Background Art] [0002] 15In recent years, snaller, thinner and

| i ghter el ectronics have been demandegrs@atbdtng need for

printed-wiring boards with higher density is al so increasing.

Densification of printed-wiring boards requires formng finer

circuits. conventi onal RERIHOIRMEGHET TTIONMEFRE PRTNTEDHWERING IROARD

subtractive nethod, in which a nmetallic foil is etched to forma

circuit, and (sem)additive nethod, in which a conducting |ayer is

forned on®an indarapifgll Bie¥dby plating. [0003] 25For the

subtractive netfbodija netallic foil having a remarkably uneven natte

surface is used to ﬁﬁovide better %&hesion to the insulatin% Iaﬁgﬁﬁ
PeRA-Ho"

When fine circuits arg POTTRY PrEECCIngSpares & & pfrohe ©

on the resin sanflacecot shecifinaldie doeat oetihe ceamprkidhlon swdvahhess
30of the mtte gurbage; nt 0o Qffaind §duGH0VEsSHON PLOIGST] Gt g the
resin surface, it 1s_necessary to carry out etching for a 1onger

peri od of0tinefofbneled, lapimale and g PBLafeinvi b9 dpsice e ingndhal
of the residuakspej ections may bring about over etching of
35circuits, causing deterioration in positional accuracy and adhesion
strength of circuits. [0004] - 2 - On the other hand, according
to the (sem )ad8etkgeonedhd;] in order to secure adhesi on between the
insulating | aygpopBg the conducting layer, the insulating |ayer

surface js roughened to increase surface unevenness
15 In recent years, smaller, thinner and lighter

electronics have been demanded, and the need for printed-
wiring boards with higher density is also increasing.
Densification of printed-wiring boards requires forming
finer circuits. Conventional methods for forming

20 circuits include subtfactive method, in which a metallic
foil is etched to form a circuit, and (semi)additive
method, in which a conducting layer is formed on an
insulating layer by plating.

[C003]

25 For the subtractive method, a metallic foil having a
remarkably uneven matte surface is used to provide better
adhesion to the insulating layer. When fine circuits are
formed, projecting parts are prone to remain on the resin
surface of the laminate due to the remarkable unevenness

30 of the matte surface. 1In order to remove such
projections from the resin surface, it is necessary to
carry out etching for a longer period of time. However,
there is a problem in that complete removal of the
residual projections may bring about over etching of

35 circuits, causing deterioration in positional accuracy
and adhesion strength of circuits.

[0004]



5before subjected to plating. However, there is a problemin that

such increased surface unevenness may cause deterioration in accuracy.
of formng fine circuits (see, e.g., Patent Docunents 1 and 2).

[ 0005] 10In addition, polyimde for use as.a resin for netallic
foil-clad wiring boards is often poorly-éd?dble to organic solvents
and has difficulty in being made into varnish. Further, a netallic
foil-clad | am nat e gsai agepotysmigendf taezckdsing poobhem sdmitaldiwier

the netallic 15foil .Js.,etched and the con ! i or med
t her eon by pIaFF%é?dftlgxﬂF ?¥§uﬁéﬁ¥n?ﬁ%ﬁgéﬁgéggié?%ﬁ%%ﬁﬁﬁIer .
noi sture absor prisgAaténgslageswaid tdfe eadplcitagdieyen, Hawm g udfatanyg

moi sture absor pilen. sM?_EQQ&eis,thfHéiH%rd tQ $GevEgssutfiedantyrRahesi-an
strength between”the 20i nsul ating 1ayer and the conducting, | ayer, the

copper forl (neefeyesghPageted teqlidtddd-o RAVEVET cetherh g &Fobrem
unevenness, makinnghbt duthi thtiedsrd editGacehaneodughees sndf ddise

substrate surface. Accordingly,_careful l.ect i.on co f.0l |,
eeded (see. ParBeTooEaReRT s CahReY AR e8e B0 2 PR 1%
resi n whi ch isehigghl fasehtibPecumehtensl lanchd@ndl eabl e, can provi de good
adhesion to thegggesgucting |ayer even when the surface roughness is

| ow, and exhibits high thermal resistance under 30noi sture
absorptith. PRI OR ART PEEUNERTS FREME ASOSOVENTS fB0B6TSSipdiWnt

docunent 1: JR20@31069238A Pri®niidoguieatrds: isJB2063- 247514 Ralart
docurrent  3: J@%O%%Q%g%§5géivén€%_and has difficulty in being made into
varnish. Further, a metallic foil-clad laminate using
polyimide often has a problem in that when the metallic
15 foil is etched and the conducting layer is formed thereon
by plating, it exhibits poor thermal resistance under
moisture absorption, causing swell of the plate due to
heating after moisture absorption. Moreover, in order to
secure sufficient adhesion strength between the
20 insulating layer and the conducting layer, the copper
foil (matte) surface is required to have a certain degree
of unevenness, making it difficult to reduce the
roughness of the substrate surface. Accordingly, careful
selection of copper foil is needed (see Patent Document
25 3). '

Thus, there is a demand for a resin which is highly
soluble and easily handleable, can provide good adhesion
to the conducting layer even when the surface roughness
is low, and exhibits high thermal resistance under

30 moisture absorption.

PRIOR ART DOQCUMENTS
PATENT DOCUMENTS
[0006]
35 Patent document 1: JP2003-069218A
Patent document 2: JP2003-249751A
Patent document 3: JP2008-254352A



[ Di scl osure of the Invention] [Problens to Be Sol ved by the

I nvention] [0007] 5The object of the present invention is to provide
a resin conposition for use in printed-wiring boards which is highly
sol ubl e and easily handl eabl e, can provi de good adhesion to the
conducting | ayer even when the surface roughness is |low, and exhibits
hi gh thermal resistance 10under noisture absorption, being suitable
for formng fine circuits thereon. [Means for Solving the Probl ens]

[ 0008] 15Havin £xal ned a feéh? ﬁuﬂ?%§'t'on for use in

printed-wiring bOaras WArch ahs % S8 yi mi de resin, a

t hernosetti ng ri@sioblend a0fB¢I%@lvadu?yptégeﬁnvenVeqmbrs have found

that when a cerfogiprt hernmosetting resin is used in a definite amount,

the resultant resin ZOConp05|t|on beconmes highly sol uble, can prOV|de

good adhesion to thghéoﬁE&%?FH%fUﬁV%&”@W@ﬁtmﬁéﬁeFﬁ%O%u¥?dﬁ%IFGWQQﬁeés

is low, and exlieiihs cbmgbsihﬁdsmmﬁof Qﬁéh&nﬁelﬂﬂdwﬁwi@ii&j Waards which

absor pti on, mhere$% RyinLe rlqgiboarg ui t b glfor fine ci.rcuit
8 yh ea

can be obtalne& e%%n %lnveﬁil an een achfg¥é&nbasg§ 8ﬁ°d
t he above flndﬁdQESFOOOQ? the cqﬁﬂnptumMelpyeseﬂvennWM¢n|&he provfiades a

resin conposi t'r%ﬂgﬁﬁgBE' §gngo@ p&i&lé}@ﬂ%ﬂtgsm hatﬁ@ﬁﬁ@%%gf&%me
resin, and a fillér, the polyimde resin contalnlngba 30first repeat

unit rept@sent ¥896y PBFﬁEPﬁe(WS%J&%eE’SHHQrEbé% i forr diirds et ed
by formula (11)Xiee €hkthitwhetierdovhen the second repeat unit is
represented by fornula (11), the ratio of the second repeat unit to
the polyimde resin is between 5 and 35 nol % and when the 35second
repeat unit is [Mepnesénrefobyidemrihd Freblekslthe ratio of the second
repeat unit to fop@spol yimde resin is between 5 and 80 non. - 4 -

0

15 Having examined a resin composition for use in
printed-wiring boards which contains a polyimide resin, a
thermosetting resin and a filler, the present inventors
have found that when a certain thermosetting resin is
used in a definite amount, the resultant resin

20 composition becomes highly soluble, can provide good
adhesien to the conducting layer even when the surface
roughness is low, and exhibits high thexmal resistance
under moisture absorption, whereby printed-wiring boards
suitable for fine circuits can be obtained. The present

25 invention has been achieved based on the above finding.
[0009]

Thus, the present invention provides a resin
composition comprising a polyimide resin, a thermosetting
resin, and a filler, the polyimide resin containing a

30 first repeat unit represented by formula (I) and a second
repeat unit represented by formula (II} or (III}, wherein
when the second repeat unit is represented by formula
{II), the ratio of the second repeat unit to the
polyimide resin is between 5 and 35 mol%, and when the

35 second repeat unit is represented by formula (III), the
ratio of the second repeat unit to the polyimide resin is
between 5 and 80 mol%.



[ 0010] The present invention also provides a prepreg conprising
a ywoven, or non-woven fabric inpregnate with the above resin
conposition. [0011] The present invention further provides a netallic
foil-clad | am nate conprising an insulating |ayer containing the
above resin conposition, and a netallic 10Toil placed over at |east
one surface of the insulating |ayer. [0012] The present invention

al so provides a pgnted-wiring9 board coquising an insul ating
| ayer containi ng the C nposi A{n .

he _als $or e a, cond ing | ayer
! Y b d i @ ' é’r@'ﬁect s (d9
the Invention] [00[f3] T egi n conposi t ding to the

pl aced over at Ieldst

present invention %has at |east %ne of the following effects: (1) It
is highly soluble and easily handleable; (2) It can provide good

pl at e/ copper adhesi on even when the surface roughness is low. - 5 -
(3) It exhibits highQthernal@resistance under noi sture absorption.

: 8| @ . he r as a resildl)

in high-density printfed- for Carrying out
the Invention] [0014P 0 The resin conposition according to
the present 10i nvention contains a polyimde resin, a thernosetting
resin, and a filler as requisite ingredients. Ingredients
constituting the esin cqnpositifn according to the present invention

wi Il be explained S, C xt o_@_cert i
N 0 o ?IH)

repeat unit in—N

[0010]

The present invention also provides a prepreg

comprising a woven or non-woven fabric impregnate with
5 the above resin composition.
[0011]

The present invention further provides a metallic
foil-clad laminate comprising an insulating layer
containing the above resin composition, and a metallic

10 foil placed over at least one surface of the insulating
layer.
[0012]

The present inventicn also provides a printed-wiring

board comprising an insulating layer containing the above
15 resin composition and a conducting layer placed over at

least one surface of the insulating layer.

[Effects of the Invention]
[0013]
20 The resin composition according to the present
invention has at least one of the following effects:
(1) It is highly soluble and easily handleable;
(2) It can provide good plate/copper adhesion even when

the surface roughness 1s low.



15a resin is indicated with "ml %" it nmeans the ratio of the
repeating nunber of the certain repeat unit to the total repeating
nunber of all repeat units in the resin. [0015] <Polyimde resin>
20The polyimde resin used in the resin conposition of the present
invention contains a first repeat unit r'epgle)'sent ed by formula (I) and
a second repeat unit represented by either forrmula (I1) or formula
(rrny. - 8)- E@Oéﬁ]ublts Higls, tHer@maiolry s s ten ce sundeus ewh ifsa rehe
present invention gg ;B¢ either a polyinmde resin containing the
first repeat unit resénted by formula (1) and the 5second repeat
unit represented byTg@ﬂHﬁl 'O (thg effrats wdf t&pmal §b) ced | 61 "3FuivE nitde

resin A") or adaakyi Bbfl oéfﬁiéh cont@Nin@skhe Lhvsicispess é%.{l'ttable
represented by formul a % and, t he ec%nd reEeat unpit represented

formula (P11) ERSr BPRaf BREHR cH | T6'ep§ §VnPHJenJ?‘°e‘§| 1Eng b?ﬁ‘éds'

polyim de resins A and B may be used either singly or in conbination

at any rati os. hg th ﬁéglek%\é\,il&ﬁ%b%tﬁ QA %Q@ex@@ié’ﬂfﬂ de resins A

and B may coII ctlve € resrn of the present
i nvention." 15[[@01%] The ratio of the second repeat unit

represent ed by f or mpha fééin'ébrﬁﬁ@sn%o\ﬂ @c%ra@ﬁg ntoA t1fe Ypildnt S5

nol % or preferably | % or usual ly 35 nol % or, | ess,
et or bty 50 REFERELOR LeenTTHRS o RSB 18005 st (b IRITpS et ing g
rati o of the seestd,repéas fhller ey exentiedtbyifgreddent(d.l 1) in the
ol yi m de resi I / r | % ar

pol y &Ing Laitape &gngess faa%r fte'fqgagFSE,z} é@g@@é%lqm és2%1ng

nore, and usual Yo OF re
preferably 60 Z8nbhgo bresent, inventieniigLa E@I kil @lEng ek digd.ov. In If

the ratio of t'%@1§eéeﬂgeiﬁpaﬁﬂieﬁmiﬁe Iﬁattﬂ&eo@%yt@w@lﬁ eﬁialpféa& il ks
| ower th the lower Iimt stated, abo

e,, ed effects
e B dhecPoroEnn Hhoina A SR rmai el “ho et SR gsieoRf
may not 30be olthai medeathng hmlmmrofha:lm cettthhe rapea: ofmtﬁn&os&h@nd

S R 1 P Ry

limt stated abo
not be obtai ned90LEd18]

<Polyimide resin>

20 The polyimide resin used in the resin composition of
the present invention contains a first repeat unit
represented by formula (I) and a second repeat unit
represented by either formula (II} or formula {(III).

o] 0

0 O
Q 0 oH
0 O

0 o
- OO E OO
0



35Wth regard to the solubility of the polyimde resin of the present
inyentipn, assum ng that N-nethyl-2- pyrrolidone (NWP) is used as a
solvent, the solubility of - 7 - the polyimde resin of the present

i nvention should be five parts or nore to 100 parts of NWP by nass,
as long as the ratio of the second repeat unit represented by fornula
(Ir)y or (I'll') is wthin the range stated above. 5If the solubility of
the polyi m de rl@oiiglof the present invention is |ower than stated

above, when it is ”EQS |2£$|ﬁ$ g ete] tan%gogoynﬁg 3§$%$nt

thernDsettlng resin-an e resu var ni ave only
a | ow solid codingentéonceay rke |@ﬁtlmrd Dpfdcdyipode weskabidntainiguhdhe

used in prOdUCtﬂl%tOEeBéhBt&%ﬁMféﬂ%s@%&re@l t%kﬁufa { £01q Wﬂé‘

regard to_the form aof polynerization, the polyimde resin of the
pr esent |%ventﬁ@ﬁoﬁgyrBBe%Ft?Eﬁtef?ﬁﬂﬂ%ﬁﬂ?egoﬁgl§ﬁ€@u%%hVEH contains a
bl ock consisti ngereinbytot & bheo fedaiSied epedlyinnde aasim ook a

consi sting mai ploy 9, bbe. second feasab i) QL2 Landam gopol yrer
(whi ch contain tHe TITst repeat uni hé~“secon repea uni t
arranged at rargerpsealedoughi armardolilcepel Fher seeodpramest athiitn

view of ease Ofrelﬂarr%%ﬁi:éé%y[Mla (III)Th%eE?@!LMéﬂQ@ BSR4 rb:ﬂfléd’e
present jnvention may,either, consist only of first and second

repeat uhfts or PRP&¥EREFS cBRELR P oe &hWé-yéH‘élijFl BRSNS eptd Fhiey
25( her ei naft er bal sge@aklele? tdinghy rak riepealmbiinktidn at any Howewes.,

in order to achie d Rr bilit
adhesion with E%Egﬁ %8%£§ﬁ Sﬁﬁégéézﬁ:slgﬁke undggfgnﬁl{iélféélpys A and
absorption), tﬂﬁemparl ghhldetiesin ke aaldgsk €$bat phhvimidenrshigulaf the
preferably con r§geggsyg§é@@4¢@14y of the first and second repeat
units, Ie t g&;o of the third repeat unit, if any, should
prefera F as possible. Specifically, it is preferred that
t he total ratlo of tThe tatsd @muthnuxyubuaeme@baunhmsttrepﬂusqnﬂqd|Myde

e a1 BAERRILoSPE AR SN AL B B, BLE s RS
still nore parKﬂC@péﬁbyPQ%f%@ﬁm%KH7rﬁﬁk? Or-mgre [@@Qlﬂsually 35 mols
or less, preferably 30 mol% or less, to the whole
20 polyimide resin.

The ratio of the second repeat unit represented by
formula (IIT) in the polyimide resin B is usually 5 mol%
or more, preferably 7 mol% or more, and usually 80 mol%
or less, preferably 70 mol% or less, more preferably 60

25 mol% or less, to the whole polyimide resin.

If the ratio of the second repeat unit in the
polyimide resin A or B is lower than the lower limit
stated above, desired effects (e.g., improved adhesion
and thermal resistance under molsture absorption} may not

30 be cbtained. On the other hand, if the ratio of the
second repeat unit in the polyimide resin A or B is
higher than the upper limit stated above, desired effects
(e.g., improved solubility) may not be obtained.

[0018]

35 With regard to the solubility of the polyimide resin

of the present invention, assuming that N-methyl-2-

pyrrolidone (NMP) is used as a solvent, the solubility of



In addition, in order to achieve excellent chem cal resistance
(resistance to chem cals such as acids-or alkalis), which is required
for the insulating |ayer of a Sprinted-wiring board, the ratio of
repeat units containing siloxane bond (-Si-OSi-) (hereinafter also
call ed "siloxane repeat, unit") should pr ef er abl y be as | ow as

possi ble. Specifically, it is preferred that the total ratio of

si | oxane repeatthenipbdvinitidergalyiod dhel @presentolintée: joresdntuld be

i nvention shoul S 1.% -p icul 9
or less, nore ggrv;éi %%%}393‘{‘%?%%%%3?@ 0%3 Z?MEFh%ysr?grgu%’t tj?%quh i
rati o of each B&pé&he uatriciaf athsmAGANd dereasi Anthnrerrarandiad yd by

analhyzi ng tlhe &'forfmclw[ e10f &he(res) &I\?Jwgi%iﬁ Eﬂem?aﬁé'tfl'é‘l%tﬁadf%%%.
such as nucl ear neti ¢ resonanc o A rnative e
Structure®and ridt F9SoFouRh +1‘esbe9f tfhﬁ tf)oilh’lg}l Bl Wwaegﬁ ddien PERTeRE
estimat ed basedneenthenstsutéwsescland stattieds aBOoé, twhemciar Hex ylaide

di anhydri de anqn@oa%?g'%ﬁegn'@orﬁ}{i%a[y’i% “%‘i‘tﬂ”aofcgéﬂﬁoéegssdi@r [ Q043
The polyimde resin of t he present” 1'nvention can beé pro uced by,
e.g., reactingangt pafatberyl ke diemhgmtdeazeisihcak amvre.only a low

Speci fical l'y, fs@nithecRobyt NEstecdBsidt iHn Rhef 8EEed ;|§<_%f arAnelikG

di anhydrj des include 3,4, 3,4 - biphenyltetracarboxylic dianhydrideée
and pyr oh®l | i t ¥0e8i BRRYdtP e o Ieiodr PEGRERPIRY hEEF RAdFfe

2,2-bi sf4-(4- amice@pheaoxy) phenyl | propane. For the polyimde resin B,
30preferred tetigagarboxylic dianhydrides include 3,4,3",4'-

bi phenyl t et racarboxyli c di anhydride and 3,3',4,4'- benzophenone

t et racar boxyl i ¢ di aHhylrregarare grher dored ofi anlwesrizatinde the

g, i-gf sg fl-(géb@@%wﬁlmts@fwam?wlqrw Qﬁ%@d_ %ﬁtgmgg@n£§ma%1 ?;_fet either a

, 4,3 4 - e etracar lic dian ri de romel litic ,

di anhydri$ie,  3PAOCK GOPBLATOHNRRGHE OrTACHEhBxGPEX of SHHHyRIri e "G LY
2, 2-bi s{4- (4- apitndpbefidxy) pheynd § prdpared a Bleckatord isstibey usddly of
The pol yi m de [ h N [ i.C ins a
third repeat urrl;'?% (%g%g%&e %?Igé ucg"ght?f\égé.?gﬁ%%gg%%%i%ﬁrb %rrm((r%’gﬂtC@1

t et racar boxyl i €c8taangdireesi sHhdraneadi apiliedngt Chpproprichiepeati gait

in accordance wirthngbg strreidu® ofaltheudashr ednibhrébgapeats i[s0024]
The reag%%on ra}ig gtaeen thgﬂQ%ﬁnine c%nBongnt andothe
t et r acarboxyl i #X&EFEEEBNPONENT” SHofAFS RéoPEPFESH P

[0020]

The polyimide resin of the present invention may
either consist only of the first and second repeat units
or further contain one or more additional repeat units

25 (hereinafter also called "the third repeat unit").

However, in order to achieve desired effects (e.qg.,
improved soclubility, adhesion with metal, and thermal
resistance under moisture absorption), the polyimide
resin of the present invention should preferably consist

30 substantially of the first and second repeat units, while
the ratic of the third repeat unit, if any, should
preferably be as low as possible. Specifically, it is
preferred that the total ratio of the first and second
repeat units to the polyimide resin of the present

35 invention should usually be 60 mol$% or more, particularly
80 mol% or more, more particularly 90 mol% or more, still

more particularly 95 mol% or more.



10be such that one nol of diam ne conponent to one nol of
tetracayboxylic acid conponent. However, the actual ratio of these
conponents should preferably be nodified as appropriate, depending
on, e.g., the properties of the diamne angd tetracarboxylic acid
conponents and the 15reaction conditions. Specifically, the
tetracarboxylic acid conmponent can be used in a ratio of preferably
bet ween 0. 66 ari®021% nol, nore preferably between 0.9 and 1.1 nol,
still nmore preferab 0. ﬂQg 3 Q

di am ne conponent. gé[ggééff@n £ féF%lna &ev% ?%?gﬁ t JQ?mlcal
resin of the preséatanafehiedsMNCHET chcméganst Buah @ﬁoﬁ.@fﬁﬁ ¥

agent such as ankaghd) thuﬂéhdﬁsQfe@umﬂaa Flo Qh@ein§@E§W$hgiIéyaﬁld&na
with a thernosetting .resin or. to r ol nulecgl Mass.

251 nt r odu tlonp6Fn5gFuH&F?B%a?°@ﬁ 6: R P-BwChofF EPFRY Wotthe
nol ecul ar ends coayaseiug &bldbowves Hdnﬁ\Mﬂﬁ&PO&B$ebpuhemexﬁaiﬁur also

resultant prin M gﬁgﬁp Qf p. %@g% lude
acid anhydrldeggguc aggéﬁgﬁéglc an %3_ %Hﬁg?@ %P% ri é? %
nadi ¢ 30anhydr '@, 28nHCaRIAES- SLﬁHﬁQ%§H§B#éWhyP5nF$|Rée %ﬁrEd that the
[nﬁt hoxyani I'i ne,toatad Ea@b@n@ﬂ)@ﬁ.d:&é}% ﬂe@%&@] gﬂimesp@byflzm okaalrﬁsalraeof

e pres i nvent.i on usua uced. as_a solu
Sotvent - BxanpE8 358F LHF VRS MRS L0 SHPBLAGESHE MY iF (15 S5P,
N, N- di net hyl acésantfenoNs N-pid et byl Iecdtyariiddew 1, didi hes sy | kareram de,
N, N—diethylforg% unéQ§1¥ 3]$£Iﬁ’8?|ﬁﬂ &aprol act am

hexanet hyl phosphoram anet hyl eneslul f one, di net hyl sul f oxi de,
m cresol , phendlP928Ichi or phenol, 2-chl or-4- hydroxyt ol uene, diglyme,

triglyne, tetraglymenedsoxadeury -dnt wsaliachoneacsi Qépéﬁw,unlt in a
5cycl ohe gnone nd ¢y cIo entanon IQ%F? oIveE al so he used
in conbiﬁ ti onPg yﬁ%b +% %ﬁnjﬁ? nep, BY oPRbF 825

anong these ar ethsiNBtuNel\bfdtMtMJacetmgda kandn yabal ys od am:tt(m@, such
whi ch can be U%EdnﬁFrﬁLQEE i &rré%n%%’é%' Qﬁh??” Oﬁlﬁél%a&fﬁ&f he

any 10ratios. NW allows t y|n1 resin of the préesent in éntlon
to di ssol ve m|8¢ruaﬁarﬁhém%fﬁ@%aﬁf @@thséﬁpsﬁ*éféﬁawyn e lytsisie o

t he sol vent ShQﬁEdnb@aﬂeb@ré%Mﬁbt?@j appIpbhatBe S¥ehuthated fh&ld ratios

Concentr§6lon %& %Q%rg ¥box9 1r€3£éhﬁ¥6r5%9 gngsglamiggeggé Q Lhe
production of the resin.
[0023]

The polyimide resin of the present invention can be
produced by, e.g., reacting tetracarboxylic dianhydride
25 with diamine. Specifically, for the polyimide resin A,
preferred tetracarboxylic dianhydrides include 3,4,3',4'-
biphenyltetracarboxylic dianhydride and pyzromellitic
dianhydride, and preferred diamines include 2,2-bis{4-(4-
aminophenoxy) phenyllpropane. For the polyimide resin B,
30 preferred tetracarboxylic dianhydrides include 3,4,3',4'-
biphenyltetracarboxylic dianhydride and 3,3',4,4"-
benzophenone tetracarboxylic dianhydride, and preferred
diamines include 2,2-bis{4-(4-
aminophenoxy)phenyl}propane. Known isomers of 3,4,37,4'-
35 biphenyltetracarboxylic dianhydride, pyromellitic
dianhydride, 3,3',4,4'-benzophenone tetracarboxylic
dianhydride and 2,2-bis{4-(4-aminophenoxy)phenyl}propane



15sol ution should preferably be between 1% and 50% by wei ght, nore
preferaply between 5% and 40% by wei ght. Wien the resin is produced
by sol ution pol yneri zati on, the above sol vent nmay be used in
conbination with a poor solvent such as hexane, heptane, benzene,

t ol uene, 20xyl ene, chl orbenzene, and o- d‘c%lorobenzene in such an
anmount that does not cause precipitation of the polynerization
product . [0027kawbhn@dsbé0ﬁs@ﬂoducing the polyimde resin of the
25present invention an conventl nmet hods, and i ncl ude

are not limted to: nglg?g3lm¥% %%%?%a h Brﬁ%?%%dl?YléaﬁQH1ﬁglc
pol yam ¢ acid §@E@hﬁ@ncp3tgtepa¥édnanﬁrm@@etlnnmtth@nfmﬂrpnﬁduxad b
followed by imgdigzzat ,90ng aoHEté‘P%dee %t%c%rﬁ@k&li@ (glarﬂ{_@&flcﬁgt er

salt) or an 30i mdé ollgoner a tetracarboxyl 1T di anh e 1s
prepar ed and s@BFé@Fe81F61§%$|%F[ﬂﬂﬁﬁ?ﬂﬁ&%&ﬁeFFEé?Fohn %ﬁﬁP%Q%ﬂQPthtFn

whi ch a tetracankoxykuetdianbydtidieldss reciacheddW-épeat di i socyanat e.
Two or nore of Bﬁﬁﬁ nmet hods may al so be used in conbination. The
reaction 35bet he tetracarboxylic acid conponent and the diam ne
conponent nmay be caFheedesatiom rdteipreseres bheadtamimntdampminent and

catal yst such %ﬁeagbg§a05§£$k§ﬁﬁbEHEﬂ%?%DmgﬁneﬁE'gh@@ﬂ¥dkﬂég¥%tiE%§ly

nost preferred nmethod for the present jnvention anong t
af or ement? oned ﬁe?HSHstpgts%P%ﬂWBhCHbF&ﬁ@ﬂPEaFPBHOH%?%CQDﬁF“%gﬁl of
directly producetaagsakbbkobiofadie quaipsnende rBsvevef, tie prasent

invention. 5[002 Specific cedures .for pro [ the. ..
pol yi m de resi i g%‘ tﬁf tlrl%g%n?ompnvrgen%l oﬁﬁé’ﬁf/ﬁgoPﬁ?f% gf)u]g\f g}%eﬂoﬁiétfi%ﬁ
are as follows aSThepupamﬁ*éeCdiﬁnﬁfemnq o ged- i ntle sotopanties of the

optional l'y m‘tQl@mﬁﬁ&aﬁﬁétté@&iéﬁﬁﬂdﬁ?i&cbXC%QSEbﬁ%bﬁ@hég ad 1t®600
rpmto prepare a onngeneous sol ution wWhi ¢ e tetracarboxylic

aci d conpdnent *FERHABICORPE RN 1 y SRS TACa ALY yERe T ac8iporYd L Cat
a tenperature @ﬁlHGEMEﬁﬁn&@E<&ﬂdk&OQdﬁ@ ﬁheaaketﬁor@fuﬁrenbﬁyﬁlqt|on

Al ternatively, tra v i loconponent, {$ m.xed |
or gani c solvenpgg %ﬁogaﬁﬁygﬁg § taF& st ng ?%F%ﬁ% PR i f?lﬁad
at 10 to 600 rémlt moﬂareﬁ‘aﬂal ancmﬁrrmg:@f@@v@blyobatmﬁn Q&mm it.§8 mol,

di am ne conpongpt nhs Rddeds @pidanaldomodrkita catal yst when required,
at ate eratu%gﬂgf bet ween 30C and 908 to 20prepare a reaction

sol uti orf? The t 8lature of the
The terminals of the polyimide resin of the present

inventlion may be reacted with an endcapping agent such as
an acid anhydride or amine, in order to avoid reaction
with a thermosetting resin or to control molecular mass.
25 Introduction of a functional group with low polarity to
the molecular ends may serve to lower the water
absorption of the resultant printed-wiring board.
Examples of endcapping agents include acid anhydrides
such as phthalic anhydride, maleic anhydride, and nadic
30 anhydride, and amines such as p-methylaniline, p-
methoxyaniline, and p-phenoxyaniline.
[0026]
The polyimide resin of the present invention may
usually be produced as a solution in a solvent. Examples
35 of solvents include, but are not limited to, NMP, N,HN-
dimethylacetamide, N,N-diethylacetamide, N,N-
dimethylformamide, N,N-diethylformamide, N-



reaction solution is elevated such that it reaches between 160C to
230C in a period of 0.1 to 6 hours. The reaction systemis then

mai ntai ned substantially at a constant tenperature for 0.1 to 24
hours, preferably for 250.5 to 12 hours, while conponents | eaking out
fromthe reacti on systemare collected. “TR&8 Feaction systemis thén
cooled to a proper tenperature, optionally by adding an organic

sol vent as necegsakYcapPoYaetsn! heR@lathilgeockpabhaidé he present
invention. The eIevatgﬁ iengerﬂ ure ﬁgpan E dg%ernined as 1
appropri ate bad&Gr8RSthE BBFFY %ﬁ?ﬁﬁ TS DYREUSFERRTS” SBTSAHIC bei ng
preferably bet wkenol706-anto2d0Bio],0@28hlor-4-hydroFhecbwing,i gliglyme,
pol ynmeri zation_nmay.be carrjed out in,.35the presence of .at |east _one
cat al yst selecF&&gﬂyﬂﬁTté?¥f%ﬁ i i O@@ﬁﬁouﬁggé% Eﬁ%%ﬁ?one’ 36x80%n,
trimet hyl am necyclob2xantne et foyd argaie@penitepoopy| aihass seidribd aayne,
tri et hanol am ne; N, N-.dj hyl e &?ﬂ .-ne .. N i 1.6 2
triethyl enedi a%lﬁg, iBl-ﬁlrr{ieltg%;ﬂ/l ¥1131/r$r'0 I maﬁég&l\l-oéft ﬁwpg%%?%ﬁg%@ﬂ%”s'
5net hyl pi peri diffeferablayFpipertdiameng mgaeores WFi dif  qui nol i ne,

and iSOqUin0|i@EmeIH?lQEQUQ&i@é,Eﬂﬁiﬁgﬁﬁk¥§&1£é&éﬁéPﬁﬁgx§hgﬁhdbe used

preferably be between 0.1 and 100 nol % nore preferably between 1 and
10 nmol % to t hE€ifBerasarBdXyPF claGILHRHRIORENPE TBPOdOBIICre at amye
nol elclul ajl:)o mgss rakibBe pebyi 81 ews egin ﬂly}ihﬁd@r esﬁnﬁ bovernd immdul d
usual 'y be between 2.000_and. 100, 000 refera tween 4,000 a

100, 000, nore 6?3?8%§8Fyt8e€h%iﬁﬁﬁf(ﬂﬁylanangogbéﬁ?ggﬁet$ﬁprﬁﬁﬂ%ﬁéﬁ
15aver age nol epukederphdy. ( VEhe baegiwit arfd thlesesosent dsheul e | y

bet ween 10, 000 gnd, 30R809s o%%‘ﬁgﬁ?% %%%?ﬁ%ﬂa%ﬁtggog&{@eﬁ%ﬂ%’ of

nore preferably between 50, , , on the wei ght-average
nol ecul ar nass HERWPOB¥ATEAe THeS Hd| e Ihgr PREssN6f 1RHeRbbPYi ¥R dd'S esi n
shoul d nps be 20bekewnt BRohDyEsrdfdidblyeRtl dREUecahov® i Vi EWN Hof

i mprovi ng ther noi.sture_a

mal, si stance_unpder. sor pt.i and_shoul d
not exceed thewﬁﬁﬁég’lf“ﬁ‘lr? RERTT e éﬂ)eg‘\‘/"éeelnng\?i 3‘8&10?6‘%%% eV ind

better sol ubil iWhen The nesberisverateatblbycsbdrtiesspe¢Mne bk tive,

mass- 25aver agehabhegylako MRest (MY 1 BdeshN6ABiREL £81 8FiHed R
known met hods including gel pernedtion chromatography (GPC), size

excl usi on chr oﬁé’tlaéf’*épﬁyd(‘SE‘E)f}e’éﬁﬁFrrré’(eﬂtﬁ-l’l&ssloéfléﬁn?as‘%ﬁ’luenef

desor ptian/ i onixgakhen sRISrSEeLétOMeiddy o-MACBLobEpen30hO03] sifath an

content of the olxinkge resin of, the present Lgvgntion iqlthe resin
- amouht at ﬁoes not catse reClﬁl ﬁ 1?3 of ? =

conposition according to the present T nventi o shou pr ef'erably be

bet ween 5% and red¥mbyivekghe, predyatrti cul ar bet ween 10% and 80% by

wei ght, [0027]
Methods for producing the polyimide resin of the

25 present invention may be any conventional methods and
include, but are not limited to: solution polymerization;
a method in which a polyamic acid solution is prepared
and made into the form of a2 film followed by imidization;
a method in which a salt (e.g., half-ester salt) or an

30 imide oligomer of a tetracarboxylic dianhydride is
prepared and subjected to solid-phase polymerization; and
a methed in which a tetracarboxylic dianhydride is
reacted with a diisocyanate. Two or more of these
methods may also be used in combination. The reaction

35 between the tetracarboxylic acid ccomponent and the
diamine compénent may be carried out in the presence of a
conventional catalyst such as acids, tertiary amines, or



35 to the anobunt of the resin conposition excluding the filler, in

vi ew of, i nprovi ng adhesion with netal and thermal resistance under

noi sture absorption. As - 13 - nentioned above, the polyimde resin
of the present invention nay be either thﬁlpol yimde resin A or the
polyimde resin B, or nay be a conbination~of both at any ratios. If
both the polyimde resin A and the polyimde 5 resin B are used, the
total ratio of ddiel pahydnidest esTins mosanghrB felreubdmptiedber £d igat i sfy

the range stat é%%%%eln%8$§g$ <Th&i %5%%%&eﬁgﬁk 02, d88 m?Tpods is

t hernosetting resins usSe Phe"Yesin osition  of resent
i nvention i ncl - u¥ilai RPYEMEbRPRUIRIS, Sép’@)@yllte§ﬁnsdlp¢@hb§r pz@sﬂu@ a

and cyanate re%ldl%tlbﬁoéi’] tMal §b6 1% O LOMRAYAAS £l Bﬁéuﬂﬁes@r% AHertQbn.
limted t Eﬂéﬁ%%éml ei m de phenyl ) met hane, pol yphenyl et hane

mal ei m de ne bi snmal ei m de, bi sphenol A di phenyl et her
bi smal ei m de (2 2' - bpepdf{éd- pabeddiices flenexpipbheny! $ipe opene)mide

3,3 -dinmethyl di.et -4,.455 t han i mde. .and.
amethyl -1 3 pRSEITess SBE Srérint VARG B0 8o B, Bl Rt en
conpounds nay &tsoafefaséavin cBmbidiamioe gomappeopriatmixel sui tabl e
mal ei mi de conpandeher bﬁel@ﬁgﬁpﬁtmwwda%wgengstP@@méd Jbiggphenol

A di pheny] et her_ hi snal ei m -nmal ei m de
phenoxy)?v)[#enyl ' dpane) atZggré?)o% F§J 510 PEIQBF‘ﬁ]ed% ROMBRMRESas wel |
as prepol yner s soflutdbei, WtdEthdﬁpOﬂlij:eaﬂdicﬂﬁ‘bDEyﬁ:DﬁpMScdmor@n&O ilee

d. [0034] E t
300 Sphenol | A LYo Eaoky TRR 0, T Sheaur ot kol Blalhed, g o

phenol novol ac teyperepoxy cEsheisyesy eX6L aondodeic tty:perepaxg aesea‘rst,ion
o anet onal BRSOk ohYPEAFPORYLL ALY, ! RLUBELLADA Aenaly tyPe

epoxy resins, phenol ara resins type
epoxy 35Fesi ns COAPPEFRF| éselﬂb&ﬁfgrﬂésl% Or@é‘ﬁh?hﬁpéﬁ@ntyp@@mwly with

resins, and parmt icakhyyBtogs nﬁé@ﬂlﬁ@dw %thrrE.H§5§t epeOX¥o ré&®) NHm 18O
or nore of such A2R0xy resins nma al so % 14
omogeneous solu 1on, fo which the diamine
component is added, optionally with a catalyst when
required, at a temperature of between 30°C and 20°C to
20 prepare a reaction solution. The temperature of the

reaction solution is elevated such that it reaches

between 160°C to 230°C in a period of 0.1 to 6 hours. The
reaction system is then maintained substantially at a
constant temperature for 0.1 to 24 hours, preferably for
25 0.5 to 12 hours, while components leaking out from the
reaction system are collected. The reaction system is
then cooled to a proper temperature, optionally by adding
an organic solvent as necessary, to yield the polyimide
resin of the present invention. The elevated temperature
30 can be determined as appropriate based on the boiling
point of the organic solvent, being preferably between
170°C and 210°C.
[0029]
The solution polymerization may be carried out in
35 the presence of at least one catalyst selected from

tertiary amine compounds such as trimethylamine,



used in conbination as appropriate. [0035] As phenol resins,
any conyentional phenol resins can be used without limtation.
Exanpl es i ncl ude bi sphenol A 5type phenol resins, bisphenol F type
phenol resins, phenol novol ac resins, c[eﬁgl_novolac resins,
trifunctional phenol resins, tetrafunctional phenol resins, phenol
aral kyl resins, biphenylaral kyl type phenol resins, and naphthol type
resins. Parti aliniet@iyleninat et ppoeiichsniofe,t tesbuphdanine esi ns can

al so be used. E\me%am&sm%esq@mm%)éhgn%%% o8afl ALSqybe. used in

conbi nation as appropriate. Preferable résins for e present

i nvention annn@“#ﬁ@@@eépénﬁiﬁﬁbﬁ%daﬁ%&%ﬁhyhﬁyﬁélﬁﬁéHBP ¥esins and
napht hol type ﬁr%‘-’dh@f&pyl5b@@3§ﬂle, N- etﬂ@l@&@i@&@dﬁﬁéLﬂﬁr any
conventlogal cyanat e reS|n can without limtatio Exanpl.e
Celude 202 - HRERY IR ERE IR RO TS TR R T S b e, bt SRS Tt T,
phenyl)ethane q@;ﬁolbnsQ4an§ana¢qaihda15@0neﬂhylpmenyt)efhemﬁgcanaﬂysﬂ
type cyanate, andpaoyQ acsﬁéftgﬁ%c%f@_f?é%lg-r% Pt RER é’fjpfé’r? rﬁ:ﬁfgﬁn@@tﬁs,

resins can al so be used in co ation as appropriate
resins for thelPres@rtipniahYiRptuefihg esdlapeliovbP akhe ype

cyanates. ThesecgyaratBoke$ifSad®y @rgork@tused as 25nononers or made
in the fg%nloféﬁ%%gquners. Prepol yners can be prepared by heating a

nononer | uti a tenperature of between 50C and 200C in the
presence or absenceTbk actatalystmasGated ysitespwﬁtmmldanré)@lms:eﬂ tfher

form ng prepol yyer nltng_h'égﬁtlf’xgoﬂ-?cilﬁ%h ngeabe@ﬁé&% B0a a!n%w S

aci ds; bases such as sodium a ate an rtlary am nes: salts
such as sodlunﬂ@&w@@ﬁatEregﬁﬁa%&IﬂVﬁ“ﬁVﬂY&g@ﬁpcéﬁﬁaﬂﬁ@n%o%oﬁﬁﬁﬁhds
such as bi sphefpgle regapoynBstassh noIhena sooopoynds. t1&03Abe3dThe

cont ent t he thernDset ing,resin in e.resin co
present TRventi vﬁrgﬁoufnaaﬁ(r:g%ﬁ ants? b(é'}r‘getb\?géﬁ 165}!;2%35%0% %‘@%\/tebl ght ,
in particular bestwddy 20%een 180 -0&hdBO%SY 00 ghtefenalb e atoiasn of

the resin Conp@%'bb@naﬁéchgg'ﬁﬁbttﬁﬁﬁélﬂf@f@ragly'B@%Q&eﬁrgﬂcbﬁduénd
adhesion with netal and thermal Tesistance undef noisture absor ption.

[0038] 5<Filles0,000, a8 the weighd FGiraoRe Pe8FRLRBIPRET t i¥6H S stise
present i nvent TR, mamyecomaverﬂ&wrtaﬁ ﬂ‘hé IRy igdBebeed5e ds b D Hotame
limtati Ies gch f 1m1 é%ﬁ%&d% rg%n%c flllers chludlng
silicas uch a natura nﬁF?en §i° E2°VEndr phous il ca,
funmed silica, am@rn@nhgmkherm@b.reﬁﬁsﬂanhyﬂmaﬂedemosathr%ﬁahﬂqnnunmn

hydroxi de, heatgeh RLEHYA §o0f b dMH RUHB Meqxu@ﬁlépﬁ@ﬂ@{@&e&)yam i1Rg
al um num hydroxide tq partly, renove crystalllzatlon wat er), boehmte,
and magnesi um view of achieving better solubility.

The number-average moleculiar mass (Mn) and the mass-
25 average molecular mass (Mw) of a resin can be determined
by known methods including gel permeation chromatography
(GPC), size exclusion chromatography {(SEC), and matrix-
assisted laser desorption/ionization mass spectrometry
(MALDI-MS)}.
30 [0031]

The content of the polyimide resin of the present
invention in the resin compesition according to the
present invention should preferably be between 5% and 90%
by welght, in particular between 10% and 80% by weight,

35 to the amount of the resin composition excluding the
filler, in view of improving adhesion with metal and

thermal resistance under moisture absorption. As



15hydr oxi de; nol ybdenum conpounds such as nol ybdenum oxi de and zi nc
nol ybdat e; titanium oxide; bariumtitanate; bariumsulfate; zinc
borate; zinc stannate; alumna; clay; kaolin; talc; calcined clay;
cal cined kaolin; calcined talc; mca; short glass fiber (glass fine
powder 20such as E gl ass and D gl ass); Hbﬁ#%ﬁ?glass; and whi sker.

O her exanples are organic fillers including: rubber powders such as
styrene types, mmitddnede abppes, thadpalyiide trgpes; ofotke Shedderdtype
ubber pouder ;. 3 GBRe6GSHE BOUHEL SndlddiGaNg JLUBREL , PRVEIET ;. and
silicone 25conp03|pe_pomﬂE S. In Vviéw of inmproving ermal Tesistance
under noi st ur e RABYGFEECoReSpReBer @bl®aY N9 @ sofginphéopreSdmth at any
invention are siddieas, alfuBbAHMAYdsOX)Gf.dheated Rr 9HYCESe Polyimide
alunlnun1gydrOX|de (@re ar ed gy mgatln aIunLnun1hgdrOX|de_tp partly
renove 30%ryst di957ati 6ASwWHPER) | P and e Whi ERe Byt pE i Fesins
either singly & and 8osbhbnatli pnedéranly tsaticfymohe adngaysta@itddbove.
[ 0039] [0 32]VWth regard to the particle dianmeter of the
filler, 35the neé%an particle dianmeter (also called "d50") should
preferably be 4gmesPopessingt resimbre preferably 2pmor less, in view
of inproving the homegenakimovbenitderdAsish usedl®or €REPASELA ON 1S
used in %&e |nsulat|ng.layer ?f a rlnted-mﬁrlng boar d. %004@; The
cont ent t he FFPPE- AR RE FRSI I S8 Hfosited 18N 2t ot Wih did & iHele
present inventicompshodkd ppekeraddinde deinwdenetidmandabdf%ynans ght,
nmore particul arlyshet ween 5% and 40% by wei ght, to the resin
conposition. If the content of the filler is within the range stated
above, plate adif@$2dn when the conducting layer is formed by

10pl ating on t hebsugﬁgéem@get J_S@F]ﬁcs\&x&@tiimuh@%ebuﬁolaiéi m@gldi_tnh%erde%o
conposi t n can. pal ance W t aahesiQn wt t . n 1tion,
t he resi%gconpggfﬁﬁoﬂaEE&%iﬁ?n%h??V e QﬁenP°E§9€ﬁ?YiWF{hﬁP%nn tably
be used in, e.galeamggeal friphémylersd dd Smalienat de, | bispieemet &l | i c
forl-clad 150 auipakeyh 8Lkl BELRELd i dt Yo, 2B0bEs TRKY RO PTOGRUN ©
using carbon dioxide |aser, the content of 'the filler in the resin
conposi ti on sh&HEHCEYEPRERBL |PEePaB®h 03 ROrdipgtigl ght 5 t vdisdiledid ' -
conposi tion, i@iphdaylhethaps wyessdlanes ef tha Boheshy 20 094 HenyRher
CorrponenéOS> I ”b%%%h&'a%i&%. t h’lewgoéylmnc]r%e orfeglugh rtngfeimide compounds
may also be used in combination as appropriate. A
suitable maleimide compound for the present invention
among these is bisphenol A diphenylether bismaleimide
(2,2'-bis[4-(4d-maleimide phenoxy)phenyl]propane).
25 Prepolymers of maleimide compounds as well as prepolymers
of maleimide compounds and amine compounds may also be

used.
[0034]
Epoxy resins include, but are not limited to,
30 bisphenol A type epoxy resins, bisphenol F type epoxy

resins, phenol novolac type epoxy resins, cresol novolac
type epoxy resins, trifunctional phenol type epoxy
resins, tetrafunctional phenol type epoxy resins, phenol
aralkyl type epoxy resins, biphenylaralkyl type epoxy

35 resins, alicyclic epoxy resins, naphthalene type epoxy
resins, and partially brominated products of these epoxy

resins. Two or more of such epoxy resins may also be



thernosetting resin, and the filler mentioned above, the resin
conposition of the present invention may further 25contain one or
nore additional conponents. For exanple, the resin conposition
may contain a dispersant in order to unifgrn1y di sperse the filler in
the resin conposition. In addition, in or & to i nprove the interface
adhesi on between the filler and the resin, 30a coupling agent (e.g.,
a silane coupl ingdadentpmhiiyzefbecds \egiprodperiased for treating the
filler surface, dded to the resin in an appropriate anount.

[ 0042] The re5|% coﬁp05|t|on of the present invention can 35be cured
by heat even wit houfsaRperari rgs bt alant CopFRaEépnal Rignel regidlsyfan

can be used inrdekdt @itgducel he.perdod ekahbMBs €481 k&l s phenocl A
curing. A curlgg_ 17 - atal¥st 3’%#§%&£98en as aggro riate,

dependi ng®on t F&P5r BERPTeESBF % h eft it¥ger BEPHOL Besiits

i ncl ude, but aphemof horvied téBlﬁH&ﬁﬁnesoﬂEhahoﬁabtBeSﬂﬁQ as zinc

octylate, tin ;E%gflﬁ%%lof'%?? n?llr;]&%i/ diths é' %k?ﬁ%ﬁpa?f‘%&éf a&%%o‘i”e

iron; chloride as a un1c ori tin chlori
chloride; ani n&sssach abenﬁie@h@l@ﬂedﬁmn@e @ﬁéhan%@mllbbhzwm ne;

i m dazol es Sucf}}ah@%o& BEBBM!;I nelazed t&nﬂ %F{%Eah)tlesﬂngﬁt hiyd i hazpl e

and pheng] s su ol and cate h urin 10catalyst nay
be used %?ther Pg H PROdSTHT éﬁ?%ﬁfpgﬁﬁ r TRot RS SHe %
catal yst may bms@@ed Emoaoram@nmtoiﬁmhmi@memoaboaslﬂsuﬂﬁ1aﬂuxah&umSEd
parts by mass tQ tc%ﬁﬁﬁﬁﬁwoﬁogyo @)1 :Q043h é§<$£f§t§e&n§ E‘f%r“ the

conposi ti on> € resin conposition accor |ng resent
i nvention exhi Bres<at Leashtopre, At digsiey agel biphernbaraliowitnge

effects (1) tophdhol resfdd dhe A88 ﬂh&omﬁ@@ teannef the present

|nvent|0£ is 2 Qb%% y soluble and easily dl eabl e, and can easily
be made thto rédi arnish for printed-wiring boards. (2) The resin
conposition of the psesgatatavesdtiron ey ebheengdodahdbesiare widdins

metal , and can gy %@h%Sﬁ W L2 rehaldlG ol | E%ﬂ%? %ﬁﬁ&%ff%~

has undergone on y a imted roug enlng treat ne oge
matte surface W4§ (§nFyaBahe| PrereXeiiedsneer 2a2hebaffcc¥aidtanhi ch has

not under gone @@@@@gmbegaﬁégagfgnublgan nki-eng, sanof fer good

adhesi on *ﬂth thgh g 8uct for 2¥pglat|ng even

resin sufface HESPEAPYETY hG¥2nFEey 7Y Jﬁﬁ?ﬂﬁﬁbus
in formng finé&ypercuabstey. tHEWQ$BﬂmFa@deIEEChECh@mate(fBSﬂﬁECEﬁBIn
conposi tion of hhe BLe§enl iAVEeRd S e%%%ela PB g sferable

resi st ance under nol st ure absor ptl on, and can VO dt e pr em (0]
swel Iing of th&e3sprafercehelRYeIRNY dyeienddent smarg: FRRs@afats novolac

nmoi sture absor glyb@Ncyanates. These cyanate resins may also be used as

25 monomers or made in the form of prepolymers. Prepolymers
can be preparxed by heating a monomer solution to a
temperature of between 50°C and 200°C in the presence or
absence of a catalyst. Catalysts which can be used for
forming prepolymers include: acids such as mineral acids

30 and Lewis acids; bases such as sodium alcoholate and
tertiary amines; salts such as sodium carbonate; and
active hydrogen-containing compounds such as bisphenol
compounds and monophenol compounds.
[0037]

35 The content of the thermosetting resin in the resin
composition of the present invention should preferably be
between 10% and 90% by weight, in particular between 20%



Thanks to the effects (1) to (3) above, the resin - 18 - conposition
of ,the present invention can suitably be used as a resin material for
hlgh density printed-wiring boards, especially as a resin materi al

for form ng an insulating | ayer. 5[0044] <Pr epr eg> The resin
conposition according to the present i nvert) on may be cured and used
singly as an insulating |layer of a printed-wiring board or, if
necessary, nay dmel EQ%r eiynfvelgked, wkd ht ve \eermumic mﬁnth/eveasixabcﬁcbmpodﬁﬁﬁon

exanpl e, fi bro%crlﬁed%gr ¢gaept | pegde of YYLRO Ly Bgevyﬁéegdﬁ@mn with

i npregnated wit si'n conposition acco pre

invention i s h&&téd ﬁédféhﬁf@ggr%ﬁ#%ﬁFaEQQNWﬂ@§rr@Phﬁ@ﬁé%n@bﬁoﬁﬁﬂﬂqme
any woven or ngpoasvqen fabric made 150f, e.g.: glass fibers such as
E, NE, D _S. an g %Iasses i norganic fibers such as quartz gl ass
fiber, ca’bon fi'b rl Ysl umina fiber, silicon carbide fiber, asbestos,
rock wool, sl ag woolrs &hd plLMézerfcmiﬂieerresandcomgaai_tlézhl:xefStlr&uch as

whol Iy ar omat i (br%lgleyl%%%FBJBPSﬁ [%g\g%éﬂx;@n%ﬂokhﬁ?ehli%%“ gy g;asgzd

pol yester, and~polyester can Foduce
met hod i ncl udi r‘r@thé’ué anynpreghatieny: orfxcomliengofi b\ﬂ@hlsfl-bl&ﬁa)radf@rrent

Wi th 25the resnlrmoci@@n@al tfwmeréoiﬂl@ym @qatlbag 'sﬁcﬁl 88 1 &Lt @a 18
t enper at ur e of tmeen 1? C and. 200C for ne to m nutes_ to cause

sem - curing an& &CﬁreBS 3 Bt bprg. AU STﬁélFﬁgrnf@8W$d§ljﬁﬁh
according to thadphedénw 30Lihwantmarenywdexdppki sdchoas slurdiacen of |

e.g., copper f%g'dro%@hgasﬁegfé@é? fEI;lmam f?gdf@ﬂ?éc' al

polyimde film coatlng and r|e repare
conposi ti on-cl e{@r@EﬁEéfi Bi heatbrg rﬁjééwb@i m@lﬁom@\@ Fel rartel f idamover

resin conpositicesekadipat yoni ¢lecS5f ) IdBenr@tRreChhdehygnidi gh can be
used as gl I nsYlALLOGTRt S0 Ahad Ol PLANSL £La0 RoardR,) d Q0 oxige
19 -
and zinc molybdate; titanium oxide; barium titanate:
barium sulfate; zinc borate; zinc stannate; alumina;
clay; kaolin; talc; calcined clay; calcined kaolin:
calcined talc; mica; short glass fiber (glass fine powder
20 such as E glass and D glass); hollow glass; and whisker.
Other examples are organic fillers including: rubber
powders such as styrene types, butadiene types, and
acrylic types; core-shell type rubber powders; silicone
resin powders; silicone rubber powders: and silicone
25 composite powders. In view of improving thermal
resistance under moisture absorption, preferable fillers
for the present invention are silicas, aluminum
hydroxide, heated products of aluminum hydroxide
(prepared by heating aluminum hydroxide to partly remove
30 crystallization water), and boehmite, which may be used

either singly or in combination of any two or more at any

ratios.
[0039]
With regard to the particle diameter of the filler,
35 the median particle diameter (also called "d50") should

preferably be 4um or less, still more preferably 2um or

less, in view of improving the homogeneity when the resin



<Metallic foil-clad |lam nate> The netallic foil-clad | am nate

according to the present invention is a nmetallic foil-clad |am nate

including an insulating |ayer using the resin conposition 5of the

present invention, and a netallic foil arrgnged on at |east either

surface of the insulating |layer. The metali% ¢ foil-clad | aninate may

further include, as an inner |layer, a substrate including pre-fornmed

circuits (innercdmppertcone)lsassadcesstdry . inkd{l@@48p layer Jdheanetalddd-

foil-clad | am nat whg to the present invention nay be usually

produced by a Eﬁgaﬁﬁﬁ%@%gg'for producing a netallic foil-clad

| aninate or a nt%4Qic foil-clad | aninate containing inner |ayer

t1ﬁci rcuits. For _e??-mbecohlteﬁ_@notf’_etﬁ)é ?ﬂuq%i v I@h@pﬁéisﬂﬁ dompeett 1fn
e resin_conposition, o nating two or nore such sheets,

noer i ngSan | ARSI TEADE Ceobhe bt S pBACARE BhERLAESTStably be

necessary, and Hdedmmieng lietad| 6% floy | weiglei,t Imerceopabbi husadey loftuden

| am nate, foll y I am r . r.esi Lflon

for producing ?%gqgﬁggggngpgf?%gh?bi_$é?§%%F§§§ng?§8ﬁg§§%%hin #ﬁgﬂm

form of a sheetcopd@@toPir E8pnfEbhpoHsis ivoithdint hde wRpESoPtakehRROE,

woven or non- weref aankeibgi @hen cendndonduRR49h 25?@@ £ongbihangf or

| am nat e. press .be conyentional cqgfh%%gns usual | fsed for ..
print ed- ringpg%gﬁﬁgn89e¥ﬁ3I§9rg§% ¢ &PFPiﬁglage.a&%?rﬁPQFalnlng
nul tiplaten prede neshinnecmpositiopl carerbey delamcpoesstraadihee] oroiw iah
aut ocl ave mol dinag JTachirne,alieat 09 {i% J0LALT L8ABUL LEOh Qo03dfhe

hours at a tenperature between 100C an )0C an r a_pressure ot
bet ween about GbE2PRERARTahEVaRBLEN 1°a0 NUHieblyebReBRed Kgf /e arkd

1_0?thf/_Crf2) » Qeft%fltlﬁlblojﬂuﬂ%i-@{lad_ﬁelitﬁlﬁﬁat ﬁ;jel’lC! ;Iﬁe::ha iggtapﬂg:& neM Gl ad
el er s e o0 a ne . C 1 | oal e W e resi n

Comesi then CwitareRe kS Tlbi ottt ot & v nbh lerEskEe meveRdyEe
foil-plad Ianima@eg aﬁdbann@i¢m¢ﬁ¢rﬂaMﬁn:hU@Eﬁhgntshdeoﬁftherﬁﬁlﬂdﬁ @n
foil is coatedpyd hethg gamgé)sit{&%'%&ﬂ@%ﬁgkg?ga}]?ﬁ@rmé SELAd Gy

foil with - sem -cured resin, on the resin si . anot her
netal lic foil WeERREr ERi FRSUFSEEHI CHRIT HiO8i n1PsOBRGE ebio aHtprove
subj ected to | amapakeopr eRsingléor integration. A netallic foil-
5cl ad Iag@nate %ﬁtg inner layer circuits may al so be produced by

: Oﬂ g . . : . g .
preparing a netallic foil with sem-cured resin containing the resin
conposi tion, pl&tihey compeneats si de of an inner |ayer core, and

subj ecting the |am Rat 8440 i & eg8 And'RITiRGaelQEOPR0 the  As copper
foil for nmetallic foil-clad | am nate, "any conventional copper foi

used for print &ASRPERGEPRAr HRSTan B (d&d Tl L REURSBRYORSH dk@Veon the
Preferabl e examplses tonpuderebecdf oihd ipreseppehinfeht iof ahd e drcoanRer

foil, ang.15such foi.ls 0o |l co i.ni_ng . copper. per foil may
have un e?gonecggﬁﬁéﬁtP%%a §ﬁ¥ %C%g %%iﬂﬁ%%nfg§88ﬂe§€ghickel
treat ment and cobal Forrestnehe,. T nddickvesyceitibe mappesntain acan

be sel ected as @RPEPREARL £n USRENHI Y uniformly disperse the filler in
the resin composition. 1In addition, in order to improve
the interface adhesion between the filler and the resin,
30 a coupling agent (e.g., a silane coupling agent) may
effectively be used for treating the filler surface, or
added to the resin in an appropriate amount.
[0042]
The resin composition of the present invention can
35 be cured by heat even without any curing catalyst.
However, a curing catalyst can be used in order to reduce

the period of time required for curing. A curing



on the uses thereof, preferably being 70mor |ess. 20[ 0051] Due
to,its good adhesion with netal, the resin conposition according to
the present invention is applicable to a netallic foil whose matte
surface has undergone only a limted roughening treatnment (i.e
25whose matte surface has only small uneveriness) or a netallic foil
whi ch has not undergone roughening treatnent. The surface roughness
(Rz) of the coppdrliysicl csur bacehsdmulas mp@ir@rparblayebeddgend)ingessthe

nore preferabl 2 I

10 point aver ag8 B6F Siehnebs oot LT nder 51 6 BbE01 BT GuEEY Lnelude,
<Printed-w ri nfgWoarg>not limheed g e’dl%nrllcnglebéérélah%%o?lmfhg?% & ifge
present invent ldaﬂyllstérOduﬁeﬂcbyléﬁ@paiddﬁgia.@l&tymsﬂiﬁtdiﬂ%iéé@ 35made
of the resin co SItIO of the pr ser dolvention an formn

conduct i ng | ay &P SoN -RE 80P f hE O 1 1 deS PUCh; A (R HET A Tgte:
pl ating. Accor ditig tblvhédpr esmadtzimyemntlicor desi amenehesmmuisatl ng

| ayer is forne e ood
adhesi on can bgrg%ﬁﬁggggg%%%ﬁle%%%ﬁ?e congﬁ;l lﬁo@%z a%il%l glr&h%\é?le%

i nsul ating | ayéuchTRe doRdtleyl Hy dasrde aasd Beetby hedmst i kimisy zedieng

any known nethegd pueRods a@@mtayqanmmo@ndsgatadﬂbil verﬁ@g,éﬂ%n@a@d
full add%{)lve aﬁ[&cid Exa es of Cgeﬁ rreth ds.include: a net
I

i ncl udi ng° r emoViAEG Y RESsTIF a}&% et @efrmslln@ilyaoﬁe%%l‘f‘?r?:b:’fncﬁtlloéll 84
| am nat e by lOeéwohpmgmocarr yTg ouwtinoughedysy haegaberaided fin an

necessary, and afmgqlgltngft Qgt‘?gé}ﬁuéﬁ;dﬂg J. 38" 2R% BLALE n9€pa£\ﬂ§£

i ncl udi ng ‘placing a sheet e resin conposition on
i nner | ayer cor® tBPelSFhE FPERRI¥Br-m an integrated | ani nate
carrying out rqm)gherjn ng treatnment 15on the surface of the lamnate if

necessar and e_conductin by pl ati ng. [0053]
An exarrp%/% of p tfgfggf S?nf%%lrb é‘@ﬂ%& fve nmet hod i ncl udes:
form ng a thin cond@oei ngSilay@wmpnBHm@rsum@cdlﬁ@lhsLﬂm |mgadea:>ter by,

e.g., non-el ectla%wtasnplaﬁﬁmﬂnsCaaarlxea%q Ln)fgkéfw CaJRL ato'fn%e
sel ectively wlthﬁeatlng resi st ((I;Hatternp ing 't

pl ati ng resi st foahavéprgnthicthe Wholte s@rface as appropriate to form
a pattern. Another exanpeeinfcp@ddsirsldnoF rREebyraSéng |imaditdione is

met hod ig&lude%&g%g&nggguglgrggémgéégf} gndleable, and can easily be
made into resin varnish for printed-wiring boards.
(2) The resin composition of the present invention can
offer good adhesion with metal, and can be adhered with a
metallic foil whose matte surface has undergone only a
25 limited roughening treatment (i.e., whose matte surxface
has only small unevenness) or a metallic foil which has
not undergone roughening treatment. In addition, it can
offer good adhesion with the conducting layer formed by
plating even when the resin surface has only limited
30 unevenness. Thus, it is advantageous in forming fine
circuits by the (semi)additive method,.
(3) The resin composition of the present invention is
excellent in thermal resistance under moisture
absorption, and can avoid the problem of swelling of the
35 plate conducting layer due to heating after moisture
absorption.
Thanks to the effects (1) to (3) above, the resin



the surface insulating layer with plating resist in advance, and

se| ectiyvely adding a non-electrolytic plating to forma pattern.
Pattern form ng can al so be made by form ng a conducting | ayer on the
surface 30 insulating |ayer by plating,_aqg then sel ectively renoving
the conducting layer with etching resist. [0054] Wen a conducting

| ayer is fornmed by plating, roughening treatnent may al so be carried
out on the 35swdmeesiinsdl ati tige | pyeyeras ingeassanycaRosigheatyng be used
treat nent can arri e r .had, . ] I
conbi nati on thggkngegggcﬁgﬁ%P%ign%:Qgﬁ‘ ﬁgﬁggggﬁ%gggt?gﬁ%Liquuﬂ ude
rougheni ng tredtodadts 6sPAglehtyi @l mEdh astarkali fer peermiigarkat e
sol ution; oxi dapsu3@kyhyongysych as di chromates, ozones, hydrogen
peroxide/gulfatez, gnd nitrates; or strong al kaline sol utions.
Specific exanﬂw & 4ds dry net hods include roughening treatnents by
mechani cal pol i<griepgeysi ng, buff and sandbl ast, and rougheni ng

treatments using pl Gaoa, gLl Dol A4S0, MERY anrggegfye%@gensgeqtml ude

conducting layer on’t sur I'nsulating lay | ]

dry plating netiffgérgaanwesypbat FrkeheiifodiSeEXaAPPes 8 ar ylpiEEhmga

i nclude various GRRvert hopakn Bl heds iHehaadd wapol Fdepesssdop, nay
clu

be
sputtering, and i.0 | at.i n whi | e exanpl es of t. plating in
conventi%ﬁal néFﬁ€%§§§ﬁghnghn%ﬂqufﬁﬁ THPWFPS%Bng?ng g%ﬁ %famﬁie’
conbi nati on of Mdrouel eefnbbytenenmt atdadey cendrogkectbrohyttwoytratiargic
Anong t hese net; o j ' f - Lol i [ d
electrolytic pﬁgﬁﬁ%8“%§88r§$g¥p§%%q%ﬁﬁ‘hEgﬁEﬁégﬁgﬁﬁyX%égﬁégéﬁnig]éyé
method is to f@udsaNEohBUEREAgR DD hept@d By EarmyRrnBreriey oudHeHiong
treatment of theisublaeRehBSHl RGN PYRIveRS cREEBESREYen afkbiNeMade

carrying out non-electrolytic platin followed hy elegtrolytjc
plating t forﬁ&ﬁ 80ﬁduo9¥ﬁ§sl PRFES THFhies #gtﬁgd,sitgisa?) erred

to dry the produetssabteinnogariectilmng iseichl asi ngarhz25baseriher,
renove the water, gont %Eiéeﬁgoggﬁﬁir?aﬂsﬁfb%r - AryhB9o3T Lepide fiber,

non-el ectrolytic platin e any condi'tions as long as the water
content can be a5&R5Fed: FBEKeRAM Slateaticdg ahdaPtafper athieiesy; and

between 100C anrgqghAl€ E@beOBeshiéh fdy aHAURS airdmSUiEi 66 EPinid: reEmae
the “ﬁt65030C°@£>Q&ﬂ€8g %kggrfoliq Eéﬁﬁ%ﬁgFﬁla%QE§£89eP?tXﬁﬁ”b&f?%ster
fiber. '
[0045]
A prepreg can be produced by a method including,
e.g., impregnating or coating fibrous reinforcement with

25 the resin composition, followed by heating in a drier at
a temperature of between 100°C and 200°C for one to 60
minutes to cause semi-curing and to prepare a prepreg.
[0046]

The resin composition according to the present

30 invention may be applied to a surface of, e.g., copper
foil, release film (such as PET film), or commercial
polyimide film by coating, and then dried to prepare
resin composition-clad copper foil, resin composition-
clad release film, or resin composition-clad polyimide

35 film, respectively, which can be used as an insulating
material for printed-wiring boards.

[0047]



surface conducting |layer and the insulating layer. In addition,
heating at a tenperature of between 150C and 200C for 20 to 90

m nutes after pattern formng serves to inprove and stabilize the
adhesi on between the surface 35conducting.l,ayer and the insulating
| ayer further. - 23 - [EXAMPLES] [0056] TRe present invention wll
be explained in nore details by referring to the Exanpl es bel ow
However, the 5piMesedtlicnfenl+obad slamitmaltieri ted by the foll owi ng

Exanpl es. Unl ess in@&qgaﬁgéagib@rmﬁeaclgae1%1%;{5%8615&5&@5@%& R
parts by mass in the solid content, and the concentrations’ are
i ndi cat ed wi t h B3&cE8f4t 4§88 by el Yy ntedd?zr foidynladsianigrate
pol yi mi des> SynthelidengxaBPLsdlating laAekOoukingCkrd 2000 drask tion

i d with stainl -steel . agitating blades, nitrogen duct, a
Dean- Stark wi t RiGOR RECEhb, L AN & PHerRone: BEE AT otk AgsaRded on

41.06g 15(100m=dl Jleakt2e2thes s Zecniaiophendrghpaenyg | payepane The
(hereinafter cqldied)BAPR)s1 1008 Of ;MR e12d,0 Enc AN 053160

. . h%g%&?”
triethylamne, and the content was agitated at rpm under _
ni trogen at nDspREEE. 1Fgethe r ¥RFtzHC d6ICHPORY PresEgeImemmircudt s
pyronel l'itic di@nhear Ldge20£be4 ei it seakkbed PVDA), 26.48g (90mmol )
of 3,4, 3i04' - 3i0;ap%myl tetracarboxylic dianhydride (hereinafter called
BPDA), and 100dg © MP were added each in a nass, and the m xture was
agitated at room tefperattrel iorfonediadr laandaheatedordirg ltobahke f or

about 20 m nut _e@BhEliﬁpgngﬁgﬁgggfQEPE%uETlg?gégﬁgg%%q%%zyﬁ&%%h

reaches 180C. stilled conponel wer e capt . .

t enper at ur e i nMEREOFefet | BROYSHEMavEStaRlACafnéd-atad gomimgtezor a

m nutes, after maiaghitheol BAPEIAtIEE naftet BEnEEABLAON SYSE aBNES
decr eas to appr oXi, telg 130C._ The rj_gacti op 30s (it e%_)év%ys t hen m xed
with 415-g of ‘K& dhder 59T tFHEH Yo HoFfia ﬁo%é "D oPHEPEA - "End
air-cool ed to ahpett of eblth renm tenpesatiore, whelabinat sg wWoorrofore
Pol yim de 1 wi Lich 3pbLs COMEN . LRNCENLAALLORa gL, Ao 0% as

produced. Polyimde 1 had a nunper-average no u mass (Mh) of

2.08x104 and a2RRESPRVARFAGRCTroteulidr nRassSEmM) ord 1f eaBdres meEasrdrng
to GPC neasurefedfll. on either or both sides of the laminate, followed by

20 laminate press. The resin composition used for producing
the sheet metallic foil-clad laminate may be in the form
of a sheet made of resin composition either with or
without a woven or non-woven fabric reinforcement.

[0049]

25 7 The conditions for laminate press may be
conventional conditions usually used for printed-wiring
board materials. Typical conditions are: using a
multiplaten press machine, a multiplaten vacuum press
machine, or an autoclave molding machine, heating is

30 carried out for 0.05 to 5 hours at a temperature between

100°C and 300°C and under a pressure of between about 0.02
N/mm? and about 1.0 N/mm? (between 2 Kgf/cm® and 100
Kgf/cm?). Other production methods include: a method in
which either side of a metallic foil is coated with the
35 resin composition, which is thermally cured to form a
one-side metallic foil-clad laminate; and a method in
which either side of a metallic foil is coated with the



- 24 - [0058] Synthetic Exmaple 2 A four-necked 1000mL fl ask
equi pped with stainless-steel agitating blades, nitrogen duct, a
Dean-Stark with 5cooling tube, and a thernoneter was | oaded with

32.85g (80mmol) of BAPP, 80g of NWP, 6g of Ot ol uene, and 0.41g of
triethylamne, and nitrogen under atnosphére , 100 rpmthe content

was agitated at 100 rpm under a nitrogen atnosphere. To the resultant
sol ution, 5.23ge=24mrohmposfiti1ORPMDA, fdifu 48gre(tB8iinl Yool BPUA, seamid-B0gd

of NVP were added;each | @R@ HBS Sy tde dﬂf&hu ‘g’g%raﬁéﬁ %ﬂjﬁ aIIZOd-l

room tenperature for one hour, and heated in oi [ for a
M nutes until tHEN OFpELADARE PR hALTRh@Gssn §ysPoAFPEaeh@sSUBIGted

Distilled comparentmivere paptyigg Admhidiedraeibanpenahdtelife tdgi-
reaction ysterérg:q%stlnal nt gl ned t 180C for 30.m nuytes, after i ch

t he tenperatur RELF858t Foh s%;%‘ie‘el’rn]\ﬁé’serdé’&r‘f&éié § P8Y aphtok%mt el y
130C. The reacthromiuepst e waspihiemg m et aliltike 46510@10?1 SR tndeyd

agitation to f%@;‘?l %E‘E\AEH?BHQ @Qéoiéf’é nor?:on%?wgﬂs Inl’n ghgglrli,é’ ta st

reach roomtenpera ure ere a So u 1 ON
solid content Gewdesteat pénaaflralb%ntlw WES Spr @adcéébj%tqunfd“ee 2

had a nunber avemage teokecihaeg s SpAddBimf. 1. 92x104 and a

nmass- ave % Iar nmass (I\/%v) of 251.10x105 according to GPC
rreasure gﬂ% Conparative Synthetic Exmaple 1 A
four-necked 1000rrfL Blsaskppqui ppet fiwt mestadilikesoidtetbdatamatding any
bl ades, nitrog I

therrmrreter m?ﬁ%&kao\%ﬁ?ﬁég&%g (%%%%ﬁ?%? E%%Btcggom%iﬁ?aréi 7
of toluene, an&3®. Pegusedt Fikhayt aﬁ‘ﬁmell“ﬁ-ﬁdittlﬁé coﬁtfeﬁ@r@@se eﬁjiatﬁmléeé
at 100 rpm undemnca udiet é@geerawaﬁ@fw;g)erﬁfotlue ﬁ:@wbaaaépfs@i UWdian, and

23. 50 nmol PD wer e added each in 35

o e Bt or s TRg P ap b S Aoy T A aPEF or DRRERRu L By
heated in oil hatie fuodeabone 2onwemuieml su2Faceuntiebthémet tanmperat ur e
in the reaction;system.Lgaghgs 189 oﬂgfﬁ'érEQngﬂgponfﬂést Nelhess o

captured while the tenperature 1n the reaction system was nal ntal ne
at 180C the copper foil can be selected as appropriate depending

on the uses thereof, preferably being 70pum or less.

20 [0051]
bue to its good adhesion with metal, the resin

composition according to the present invention is

applicable to a metallic foil whose matte surface has

undergone only a limited roughening treatment (i.e.,
25 whose matte surface has only small unevenness) or a

metallic foil which has not undergone roughening

treatment. The surface roughness (Rz}) of the copper foil
surface should preferably be 4pm or less, more preferably

2um or less. In this context, Rz means 10-point average
30 roughness defined under JIS BO601.
[0052]
<Printed-wiring board>
The printed-wiring board according to the present
invention is produced by preparing an insulating layer
35 made of the resin composition of the present invention

and forming a conducting laver on the surface of the



for 30 mnutes, after which the tenperature in the 5reaction system
was decreased to approxi mately 130C. The reaction systemwas then

m xed with 405.0g of NWP under agitation to form a honogenous
solution, and air-cooled to al nost reach rqQom tenperature, whereby a
solution of Conparative Polyimde 1 with #'salid content
10concentration of about 10% was produced. Conparative Polyimde I
was poorly sol ublsultaeimgsabyent bandldenae sewicseditdg baviig @resent

probl emin hand| gability. a iV 0.V 1 h .
nunber - aver agedlr?ol egﬁc‘%}r’ r?agggg(kﬁ% %fsﬁ%ﬁnggg%é{%ragg goﬁrﬁ%%-ba‘(/ecruigl@g
mol ecul ar mass U MRFisf CpmpsRibiondevridiangt 6bCPE, neasdr afiedrion can

[ 0060] Conpar atdey & chyRtRel betFXERPEE: 2onduct ifgf 94 =pesksd HHOONML
fl ask equgpped W th stai nll:l'ess- steel agitati n%‘ggéades, ni trogen duct,

a Dean- Stark wit¥F26EdE0 hgYEtbe, ToH LA BEFTWARD | BRderiad py
34. 229 (83. 3 latdhgBABRNg82n33knodn M hddOy sabht akuenei « avel 1 whddg

of triethylam . . C j-ta . 0 under__ a
nitrogen atnos p%%&le%fggﬁﬁeggggﬁét an d SO lu fa(;%%l%&?;%lg%&?% Sﬂ%ﬁ“)plgfs
PMDA was addedofamgrcbhaepbafizt imeluds: agimedhed ancivdmny enperding éhe
for one hour, andraeatedthni okl rbat hof & nél%%qﬁ_iaofew%lféd U iln e by

tenperature in the reaction sgst em reaches 180C. Distilled conponents
vere captlred WHPE Fhe CRERPEIAL e TS INEaEEBRAMEY St Bin Ressary,
mai nt ai ned at ERCIbenids B8hal cohdsctMenalylee benpesainge amd theéwethod

reacti on syste r I p L m ecipitated
in the reacti on@n?lg‘qtla Z_}nﬁgagﬁjg/gﬁq%v]vg p%l% ee; .%{I[Eger gg%%ﬁ]o%gﬁé?%tn%ov{}aso ™ hen
m xed with 294236 RVACuAfehn ayiey iloivedt cersundressing thgod o dorm

about 30 m nut s, iwhegehYea §£ﬁiﬁé@€l(Haﬁgy@ﬁ%péﬁ@tk&@gﬁ@ﬂiﬂdﬁﬂ¥%é%ment
wth a Sf{s/l d cont %[P)t con entra£| on of about 2% was groduced.

Conparattve - °%6'P¢ BBFyFfifde otRs &fryi thoor| oSoFedrY 13k Losmiant
and di d not foruneachatihogéngolsysolhyt ildatdwen after agitation, having
a problemin hafraglsggbi lity. [0061] 5Conparative Synthetic Exmaple 3

A four-necked 1000mL fl ask equi pped with stainless-steel agitating

bl ades, nitrogen dulf, eaamhﬁ-ggamww fegwuinggby upenizgittive method

t her nonet er was nl-oaded : Web bmfidg 06 ot HiHO Qoralu:-+ 0h g BARFz » 1000 WWRace

12g of t?éuenein%GQagig%glayer by, e.g., non-electrolytic plating;

carrying out electrolytic plating selectively with
plating resist (pattern plating); removing the plating -
resist; and etching the whole surface as appropriate to
form a pattern. Another example of pattern forming by

25 full additive method includes: forming a pre-pattern on
the surface insulating layer with plating resist in
advance, and selectively adding a non-electrolytic
plating to form a pattern. Pattern forming can also be
made by forming a conducting layer on the surface

30 insulating layer by plating, and then selectively
removing the conducting layer with etching resist.
[0054]

When a conducting layer is formed by plating,

roughening treatment may also be carried out on the

35 surface insulating layer as necessary. Roughening
treatment can be carried out by dry method, wet method,

or combination thereocf. Specific examples of wet methods



10of triethylam ne, and the content was agitated at 100 rpm under a
ni {rogen atnosphere. To the resultant solution, 8.72g (40mmvl) of
PMDA, 17.65g (60mmol) of BPDA, and 100g of NMP were added each in a
mass, and the m xture was agitated at roog#%enperature for one hour,
and heated in 150il bath for about 20 m™n S until the tenperature
in the reaction systemreaches 180C. Distilled conponents . were
captured while imquhuﬁeni;ntféwtmm iGrngy shel vass n@adH adined

2l 180C for 30 myues alherothieh Lbe.demmerdiune, 0o the ceachlan o

RCEL
system was decr ease a oXI nat reac Ion system wa
t hen m xed wit H39E@grtes, Nwouﬁderhha@m%n mr@maﬁéanﬂf%@@ fagrd

about 30 m nut &g; ¢ MARIY eb)érasﬁebﬂalmﬁlr@rmwlbﬁe Pobybal fiec3 with
a solid content concentration of about 10% was pro duced. Co aratlve

Pol yi ni de®3 verSatd@asy o3585Y BEENRSS o R UAeh OFAASRI B nbES?
honogeneous SOH{‘.&CII‘%J.Q:\&anaflﬁ.Ehlﬁ@Ilﬁ@irlgf),n bUutviang 8apdbbiemm Ie[hd

handl eabi lity. 2 het Q r ked 1000mL
fl ask equi pped gﬁ-‘eléltl n};ceggjcm%%%llp%grf |anS§abf% hQSSm trogen duct,

a Dean-Stark wiit®5doling tube, and a ther monet er was | oaded with

32.85g (80mml) of BARR,380¢.ef tNMPind% %ﬁc@d&%g 1@9&0@14119@
triethyl am ne, and the content was agitated at 10 m_35under

ni t r ogent8t mos pHEi@ceTd ke at 484 %%\Yﬁr B Riadang7 2 117‘@ u??4‘?1%|31%?mg
3,3 ,4,4"- benZQﬂhﬂﬁﬂh%nﬁﬁhéacplbﬂxyéImethod27 Exdmpnbydofdery plating

h f | 1 ed 6. 48 d_ 80
(her o nafer ool ot OB ol 400, LRPITRL) B 000 0B NP

t enper at ure fordepvsiiden, spdthenied, |Eﬂld)|llorb@tllﬁltﬁbgraﬁbu3ee 2 aimtes

until the Stenpgr gfde 1'a@1559158ﬁ19&é b SN 8 B8 2HBeR0d806uc £ inded
conponents were capt ur ed whi t he terrper atyre in the reaction system

was nai ntai ned edtecltgf(ﬁ’éYFéF Qéam?ﬁlt%% At J\Bﬁlt&ﬁnt ﬁg Pefperature in
t he reaction S)@nmmgtdecpeaseﬂgtm@mﬂrmmmhy ﬂ::B@E:lncjhe Axeasd | on

10syst em vas g g0 xed with 3420.96 MR dere agitalbop ia form a

honbgenous sol u o, alf cool reach room erature,
wher eby a sol utchﬁ’tléﬂfg P@Idyﬁﬂﬁaﬁ’érglv\ﬂq?] rl asginad isontreherEeRc et &l on

of about 10% wassg¥aduaedprBekyipi dendiind i regkmayersgeuo®leeul ar

20 layer by carrying out roughening treatment of the surface
insulating layer as necessary, and then carrying out non-
electrolytic plating, followed by electrolytic plating to
form & conducting layer. In this method, it is preferred
to dry the product after non-electrolytic plating in

25 order to remove the water content. Conditions for drying
after non-electrolytic plating may be any conditions as
long as the water content can be removed. For example,
heating at a temperature of between 100°C and 170°C for
one to five hours is sufficient to remove the water

30 content and also to improve the adhesion between the
surface conducting layer and the insulating layer. In
addition, heating at a temperature of between 150°C and
200°C for 20 teo 90 minutes after pattern forming serves to
improve and stabilize the adhesion between the surface

35 conducting layer and the insulating layer further.



15mass (Mn) of 1.82x104 and a nass-average nol ecul ar nass (Mw) of
7.54x104 according to GPC neasurenment. [0063] Synthetic Exmaple 4 A
four-necked 1000mL fl ask equi pped with stainless- 20steel agitating
bl ades, nitrogen duct, a Dean-Stark with cgoling tube, and a
t hernoneter was | oaded with 32.85¢g (80mm|CZ) of BAPP, 80g of NWP, 6g
of toluene, and 0.41g of triethylam ne, and the content was agitated
at 100 r pm undelEZaMHLESJgen at nosphere. To the resultant sol ution,
2512.89g (40mmigosefy BTDA, 11.77g (40nmol ) of BPDA, and 80g of NWP
were added each in a mass, and the m xture was agitated at room
tenperature for one ThuPregRathearertion ¢iilllbdehexpiaipedtin@aHut es
until the tenpefeaun® bR referrindg e reactdRmpIKst BALERAChESROC. the
Distilled.conmponents 3Qwere cagtured ile.the tegBergtrLe in the
reaction Byst e WEE M raitAY S a8 atS 130C FOR S5 PHobPe SPLEPY I ch the
t enper at ure i n Bdenpdesct i Onleyst emlinest b crtdasedsto approxmeimnts”
130C. The | A NRLCRL DS BYSRadd xafl el B3PA0HIAE UIHPTine
agitation to forma honogenous 35sol uti on, ang arr-cooled to al nost
reach room t enfEVECHtEathRBE eBYe al 3DI GRtish W hpeRy PR BRIYS WipY el ght .
28 - solid contmms7goncentrati on of about 10% was produced. Polyi m de
4 had a nber - gver.age .nol ecul ar, mass (M) of 3.73404 and a
mass-ave?gge mﬁasé(@&?‘gﬁlﬁag Pﬂ/ﬁy”&* ©5%8x105 according to GPC
nmeasur enent . 5[Q@8dketConBamapleel Synt heti ¢ Exmaple 4 A
four - necked S00m flagkueQHbeREd Wodhs!AMhessusbeel A0l AldMhiess-
St ar I ng e, and a

bl ades, nitrogen duct, a Dean- W th coo _

t her nonet er was$ HesddédikptAn2 0P 5340 (HOHMSE, 8FCBAPP, Dey Sfamivithy
of t1 gguene, agd:o%laﬁg ehiokl i ghdiyd atfﬂét&aonaelt@T rth hescophesd W@&l agl toadged
at r under. ni t rogen,at npspher Q. t resul tant sol ution,
PIRTP Tt BN e Sl e BVERCY TR o P AR
the m xture waslhagietagédeat cabbed tRARAratW0g ©5f SMPponk2dioof , tanene,
heated in oi | hath Of.@ﬁgaQQUErggtﬂ{Mi‘?%,u%Hdl thBecLEIDeL alau eadiz;att%%

180C. Distille

reaction systemreache , conponents were capture
while the at 100 rpm under a nitrogen atmosphere. To the resultant

sclution, 2.18g {(l0mmcl) of pyrcomellitic dianhydride

20 (hereinafter called PMDA), 26.48g (90mmol) of 3,4,3',4'-
biphenyltetracarboxylic dianhydride (hereinafter called
BPDA), and 100g of NMP were added each in a mass, and the
mixture was agitated at room temperature for one hour,
and heated in oil bath for about 20 minutes until the

25 temperature in the reaction system reaches 180°C.
Distilled components were captured while the temperature
in the reaction sjstem was maintained at 180°C for 30

minutes, after which the temperature in the reaction

system was decreased to approximately 130°C. The reaction

30 system was then mixed with 415.0g of NMP under agitation
to form a homogenous solution, and air-cooled to almost
reach room temperature, whereby a solution of Polyimide 1
with a solid content concentration of about 10% was

produced. Polyimide 1 had a number-average molecular
a5 mass (Mn) of 2.08x10% and a mass-average molecular mass

(Mw) of 1.21x10° according to GPC measurement.



tenperature in the reaction systemwas nmai ntained at 180C for one
hour, after which the tenperature in the reaction 20system was
decreased to approximately 130C. The reaction systemwas then m xed
wi th 220g of NMP under agitation to forn1% honbgenous sol ution, and
air-cooled to al nost reach roomtenperatu é “whereby a solutlon of
Conparative Polyimde 4 with a solid content concentration of about
2510% was produymeds]Conparative Polyimde 4 was poorly soluble to a
sol vent and be%gn% ) nls |Ig fftfr | eft overnight in the form of
solution at ro ing a problemin handleability.

[ 0065] 30Conparati vé s;vnu:haeq:be@xh%&ﬂr@l Flask equAppedrwihet kelh BOGHE -

flask equi pped Midh %bétﬁk?ﬁ% ﬁi@@és,amlttaadg@a Bladesa ﬁéézﬁ%@dkl@léﬁtbh
a Dean-Stark with coolin her nonet er _.was | oaded

20,539 (5bmrol -6 1BAPPIIE0GATH AN S FaEnkoaan B Dbg 18>S
35tri et hyl am ne,goaend 1h hefceareNt RSO AGIMBt & aff t0Duepe unaerdo.allyg of
nitrogen atnos her Q the r I solutlon

(45mmol ) of BT %hX;Sm%gﬁﬁD?ﬁg éa%éﬁg 3e§0atm?gﬁkirmere Added
each in a nassth@n@O@hennlRaar@gnmﬁtegpabuh&@ 3pmrébﬁere@p@¢%mqg%pf(n
one hour, and healednkRe0l | THatRe fALs AR %@mmeﬁeswﬁ(yl(mﬁml) of

tenperature in 5the reaction systemreaches 180C_ D sti|l
conponent$ wer €MCapt l}ﬁeés%ﬁ@mﬁ%@ i ay uPe Y ﬁogh‘éfr]}l\[‘é%t“f%‘?? SPtEm
was mai nt ai ned calchl88Caf nesoneatduthe afi-@urshiwvab bbetiespesatrsen i n

the reaction sxstemuas derreased L., wEPRRKLIPLE Y 1 06 s

reaction syste under-agitation to
forma honogen@ﬂSMSoQQtm@npteﬁdugﬁxl(ﬁhﬁ(ﬂ?ﬂp@ratnﬁstlmebh% ¥eygrhion

tenperature, whereby %e%ghg£i$§%§; C%%ggﬂ%iéaecggéﬁﬂépégaJéf@ Eg @ured

solid content concentratron o
Pol yi mi d&55 wa§hpd@rtyesbﬁmbeeat@IQSHI§dkwéﬁ@6§mgnbézéh%mswmﬁsoI|d

R . e

having a problemin constitutions an
status of resi rFespeyRLynS 2@0‘&1% W@wmmw@tﬁ@swﬁé prodeRer it
Synt hetic Exa ng, gHnpa I et o Exam 3.1 LQxRg
above (Polyim n%ggﬁf%lhgﬁélﬁdg%b arg?%v§85§F§§ﬂ1 des 1 to 5) are *

i ndi cated in Tadltéd 495p8poaf NMPg@nder agitation to form a homogenous

20 solution, and air-cooled to almost reach room
temperature, whereby a solution of Polyimide 2 with a
solid content concentration of about 10% was produced.
Polyimide 2 had a number-average molécular mass (Mn) of

1.92x10* and a mass-average molecular mass (Mw) of

25 1.10x10° according to GPC measurement.
[0059] '
Comparative Synthetic Exmaple 1

A four-necked 1000ml flask equipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
30 cooling tube, and a thermometer was loaded with 32.85g
(80mmol) of BAPP, 80g of NMP, 6g of toluene, and 0.41g of
triethylamine, and the content was agitated at 1C0 rpm
under a nitrogen atmosphere. To the resultant solution,
23,50g (80mmol) of BPDA and 80g of NMP were added each in
35 a mass, and the mixture was agitated at room temperature

for one hour, and heated in o¢il bath for about 20 minutes



[ Tabl e 1]

Polyi m de resin Resin conponents Status of Resin solution

Am,ne conponent (nol% D carboxylic acid conponent (s) (nmol%
Pol yi m de 1 BAPP 100 PVMDA BPDA 10 90 Honobgenous sol ution

10

15

20

25

30

35

— 25 -~

until the temperature in the reaction system reaches
180°C. Distilled components were captured while the

temperature in the reaction system was maintained at 180°C

for -30 minutes, after which the temperature in the

reaction system was decreased to approximately 130°C. The
reaction system was then mixed with 405.0g of NMP under
agitation to form a homogenous sclution, and air-ccoled
to almost reach room temperature, whereby a solution of
Comparative Polyimide 1 with a solid content
concentration of about 10% was produced. Comparative
Polyimide 1 was poorly soluble to a solvent and became
semisolid, having a problem in handleability.

Comparative Polyimide 1 had a number-average molecular

mass (Mn) of 1.68.08x10* and a mass-—average molecular mass

(Mw) of 7.15x10* according to GPC measurement.
[0060]
Comparative Synthetic Exmaple 2

A four-necked 1000ml flask eguipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was loaded with 34.22g
(83.3mmol) of BAPP, 83.33g of NMP, 10g of toluene, and
0.433¢g of triethylamine, and the content was agitated at
100 rpm under a nitrogen atmosphere. To the resultant
soluticn, 18.17g (83.3mmol) of PMDA was added, and the
mixture was agitated at room temperature for one hour,
and heated in oil bath for about 20 minutes until the
temperature in the reaction system reaches 180°C.
Distilled components were captured while the temperature
in the reaction system was maintained at 180°C for 30
minutes. When the temperature in the reaction system
almost reached 180°C, formed polyimide precipitated in the
reaction system as yellow powder. The reaction system
was then mixed with 294g of NMP under agitation at around
130°C for about 30 minutes, whereby a solution of
Comparative Polyimide 2 with a solid content

concentration of about 10% was produced. Comparative



Pol yi m de 2 BAP? 80 PMDA BPDA 24 56 Honobgenous sol ution Polyimde 3
BA??. 80 BTDA BPDA 24 56 Honobgenous sol ution Polyimde 4 BA?? 80 BTDA
BPDA 40 40 Honpgenous sol ution
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Polyimide 2 was wvery poorly soluble to a solvent and did
not form a homogeneous solution even after agitation,
having a problem in handleability.

[0061]

Comparative Synthetic Exmaple 3

A four-necked 1000ml flask equipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was loaded with 41.06g
(100mmol) of BAPP, 100g of NMP, 12g of toluene, and 0.5lqg
of triethylamine, and the content was agitated at 100 rpm
under a nitrogen atmosphere. To the resultant solution,
8.72g (40mmol) of PMDA, 17.65g (60mmecl) of BPDA, and 100g
of NMP were added each in a mass, and the mixture was
agitated at room temperature for one hour, and heated in
o0il bath for about 20 minutes until the temperature in

the reaction system reaches 180°C. Distilled components

were captured while the temperature in the reaction

system was maintained at 180°C for 30 minutes, after which

the temperature in the reaction system was decreased to
approximately 130°C. The reaction system was then mixed

with 395.0g of NMP under agitation at around 130°C for

.about 30 minutes, whereby a solution of Comparative

Polyimide 3 with a solid content concentratiorn of about
10% was produced. Comparative Polyimide 3 very poorly
soluble to a solvent and did not form a homogeneous
solution even after agitation, having a problem in
handleability.

[0062]

Synthetic Exmaple 3

A four-necked 1000ml flask equipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was loaded with 32.85¢g
(80mmol) of BAPP, 80g of NMP, 6g of teluene, and 0.41lg of
triethylamine, and the content was agitated at 100 rpm
under a nitrogen atmosphere. To the resultant solution,
7.73¢g (24mmol) of 3,3',4,4'-benzophenone tetracarboxylic



Conparative Polyimde 1 SAP? 80 BPDA 80 Sem solid solution
Comparative Polyimde 2 BAPP 83.3 PMDA 83. 3 I nhonogeneous sol ution
Conparative Polyimde 3 BA?? 100 PMDA BPDA 40 60 | nhompgeneous

sol uti on Conparative
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dianhydride (hereinafter called BTDA), 16.48g (56mmol) of
BPDA, and 80g of NMP were added each in a mass, and the
mixture was agitated at room temperature for one hour,
and heated in oil bath for about 20 minutes until the
temperature in the reaction system reaches 180°C.
Distilled components were captured while the temperature
in the reaction system was maintained at 180°C for 30

minutes, after which the temperature in the reaction

system was decreased to approximately 130°C. The reaction
system was then mixed with 347g of NMP under agitation to
form a homogenous solution, and air-cooled to almost
reach room temperature, whereby a solution of Polyimide 3
with a solid content concentration of about 10% was
produced. Polyimide 3 had a number—average molecular

mass (Mn) of 1.82x10% and a mass-average melecular mass

(Mw) of 7.54x10? according to GPC measurement.
[00863] )
Synthetic Exmaple 4
A four-necked 1000ml flask equipped with stainless-

steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was locaded with 32.85g
(80mmol) of BAPP, 80g of NMP, 6g of toluene, and 0.41lg of
triethylamine, and the content was agitated at 100 rpm
under a nitrogen atmosphere. To the resultant solution,
12.8S%¢ (40mmol) of BTDA, 11.77g (40mmol} of BPDA, and 80g
of NMP were added each in a mass, and the mixture was
agitated at room temperature forvone hour, and heated in
oil bath for about 20 minutes until the temperature in
the reaction system reaches 180°C. Distilled components
were captured while the temperature in the reaction
system was maintained at 180°C for one hour, after which
the temperature in the reaction system was decreased to
approximately 130°C. The reaction system was then mixed
with 3529 of NMP under agitation to form a homogenous
solution, and air-cooled to almost reach room
temperature, whereby a solution of Polyimide 4 with a



Pol yi m de 4 BAP? 50 BTDA 50 Semi solid solution Conparative Polyimde
5 BAP? 50 BTDA BPDA 45 5 Sem solid solution [0067] <Preparation of
resin conpositions and production of copper-clad | am nates> 5Exanpl e
1 NVP was m xed with 0.53 part of gi spersant (Di sperbyk W03,
manuf act ured by BYK Cheni e Japan KK) unde 8agji tation. The mi xture was
t hen conbined wth 70 parts of boehmte with an average particle

di anmeter of 10G:dAdm asnaehkl bencemtuwbtaigin atfedbbat 30%nvasitgsoduddd.a

honmomi xer, wher Ei.ll er ut i M ol i 9
propared. SepargtatycRe Ba BB b o5 st RThE ety GNE WP
(BYK161, manuf actisxad’ bynB¥K rGrervasetaganmi&ke cahal tiwee ant ofof
fumed silica ( . 15manuf act ured Ni ppon Aerosil Co., Ltd.) as a
filler, and ag!?‘%t?aéa%f ot KO- 'r}ﬂjtté’s%ct ngsﬁ’éﬁ%‘ﬁﬁ‘%r, whereby Filler
Solution B withaoeddlid content of 5% was prepared.

Comparative Synthetic Exmaple £

A four-necked 500ml fiask equipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was loaded with 20.53g

i0 (50mmol) of BAPP, 50g of NMP, 6g of toluene, and 0.26g of
triethylamine, and the content was agitated at 100 rpm
under a nitrogen atmosphefe. To the resultant solutiocn,
16.11g (50mmol) of BTDA and 50g of NMP were added each in
a mass, and the mixture was agitated at room temperature

15 for one hour, and heated in oil bath for about 20 minutes

until the temperature in the reaction system reaches
180°C. Distilled components were captured while the

temperature in the reaction system was maintained at 180°C

for one hour, after which the temperature in the reaction

20 system was decreased to approximately 130°C. The reaction
system was then mixed with 220g of NMP under agitation to
form a homogenous solution, and air-cooled to almost
reach room temperature, whereby a solution of Comparative
Polyimide 4 with a solid content concentration of about

25 10% was produced. Comparative Polyimide 4 was poorly
soluble to a solvent and became semisclid after left
overnight in the form of sclution at room temperature,
having a problem in handleability.

[0065]
30 Comparative Synthetic Exmaple 5

A four-necked 500ml flask equipped with stainless-
steel agitating blades, nitrogen duct, a Dean-Stark with
cooling tube, and a thermometer was loaded with 20.53g
(50mmol) of BAPP, 50g of NMP, 6g of toluene, and 0.2€ég of

35 triethylamine, and the content was agitated at 100 rpm
under a nitrogen atmosphere. To the resultant solution,



[ 0068] 20A mi xture of Filler Solution A and Filler Solution B - 31 -
abpve was conbined wth 50 parts of Polyimde | prepared in Synthetic
Exmaple 1 and 50 parts of mal ei mde conpound 2, 2'-bis[4-(4-nmal ei mde
phenoxy) phenyl ] propane as a thernosetting resin, and agitated for one
hour wi th 5honom xer to prepare varnish.” Fife Tesul tant varni sh was
applied on the matte surface of a non-roughened copper foil with a

t hi ckness of 124mYO-MSioioll) oBNBTBE; Ur e oy Shinclkawd EPDEUI dnddidg
Co., Ltd.) wt r t the thjickne 0 he. j

conposi tion af rbeif%ﬁé}& ﬁa%%ggg%]g&én r imea at %glgctcP%rﬁ%%ﬁé%]nwu s,
then at 170C f crgifwdicfectt saOM hemesratins digy @ncoppik. fand heated in
resin conpositigon WEnPreguasdut THY RI:AREIHnRAah thkt Befpd i GlResis, of
0. 1mm (HL2- 832NX( A), manufactured by M tsubishi Gas Chem cal Conpany,
Inc.) were |aniti egactigndssatencreashrs 8 Re | Biwhbtled aeapenppés

foil with resi ﬂqéx@%?thirﬁa Was 18 Uil el endNalRd i8UERt Badcd th resin

surfaces face each other. The resultant |am nate was pressed under a
pressure of 40KTtare var gatehrperad iile B0 2286crwerh Rpwic @ffkest which

30mrHg or | ess dry thiFaRul-esin 20Nber&t idrCepBeenclhad daridaie Wd h
a thickness of about 0.2mm was produced. [0069] Exanmple 2 The

procedur e nment isREPHiFaERaNplé0C wadeorraREdoR5S BX P tWashdthen mixed

Pol yi m deg2 prepatedliony ¢ntilet iisd&EX Ml td ones cugedni Ashershdous
Pol yi m de 1, wherebcy a co ger-,cl_ad Iaén na%g_ wi th a thickness of about
0. 2mm was pr od e {0 761 “ERARPFRCF PR IPS5c EGAFE RN oned i n

Exanpl e 1 was ficdnpewaduexcephetblay Pagluhice Sfpceppredtive Suithetiide
Exmapl e 2 was us NSt . Of i m greby re
Camnate i th & TR EKAeSoIs SbaceiD. SmaimeiTieR of SEPRLTHRd A

35Exanpl e 4 THREQSESdur EORBALRbHER Bl yERdMs 6 Y2RaBopbly csldible to

15 a solvent and became semisolid after left overnight in
the form of solution at room temperature, having a
problem in handleability.

[0066}]
The constitutions and the status of resin solutions

20 of the polyimide resins produced in Synthetic Examples 1
to 4 and Comparative Synthetic Examples 1 to 5 above
(Polyimides 1 to 4 and Comparative Polyimides 1 to 5) are
indicated in Table- 1 below.



- 32 - except that Polyimde 4 prepared in Synthetic Exmaple 4 was
used, i nstead of Polyimde 1, whereby a copper-clad lamnate with a

thi ckness of about 0.2nm was pr oduced.

[ 0072] 5Conparative Exanple 1

The procedure nmentioned in Exanple 1 was foll owed except that
Conparative Polyimde 1 prepared in Conparédt irve Synt hetic Exmaple |
was used instead of Polyimde 1, whereby a copper-clad lamnate with

a 10t hi ckness gfpagh@ut;10. 2mm was produced.

[ 0073] Conparative Exanpl e

2 The p ocedure I"anlnnnr‘l HA—Examl.e- 1 was f.ollowed except
that Conparatipe_ Pal yi ilde—2 pr“par%eﬁl" oﬁfﬁ ati-ve Qy..theitlat‘:us of
Exmapl e 2 was usegiglgs?eadﬂroﬁlePol yl,8] de @&ggier t qup{Qdyce &esin
copper-clad | am nate. Ft\ﬂéi}@rne“‘(:orrpar ati \k%mE&JeMt g,de 2 coulld potuthen
nmade into a hofrogeneous [solution, and a|coppgfpaCl ad Tam Nalfe o nogenous
t her ef ore coul FoaviniBe r odd®ed. 20[%9074] Cosppar ative pxanpl esg,lutlon
The procedure pentioned i EBxanmpte—t—wasfotigwed—exce tra
Conpar ati ve Polepilpirdee 2|pr @par ed i nsConpar atiye Synt hegic E_xn'é(piigé ;
was used instepdof 25Pdlyim de 1-in-order to produce—a—copper crad
| ami nat e. HoweMglyi/Eaapdr atshye Pol ygari de 3 RIPd not béd made Ipraggnens
honogeneous solution, ard a copper-clad|l anit#fe ther efbre|cofit¥eich
be produced. [qgoz% .g%c;prp% ive Eyanplle 4 BTDA The4pr o¢edomeyenous
mentioned i n Exanpl e 1 vWas %&%Iowed except tHAR Conpar &1i ve Petipicadtle
4 prepared in (GRpzatioe S\ént hetic bExmyple 4 vas used | nsteagdnodolia
Pol yi mi de 1 i n|rengeridta|pr §lice a cBpper- cl & Pani nat e® 35fowevier ion
Conpar ative Pojy|mide;4 [Was sem solid and difficult to nangdig,
copper-cl ad | argpaie i r edF® could-hot| be §Pdduced. 83-3 37 -;fﬁ%%ﬁ?us
Comparative EXC{IIH
parat:l.ve BAPP 100 PMDA 40 Inhomogeneous
Polyimide 3 EPDA 60 solution
Comparative Semisolid
Polyimide 4 BAPP 50 BTDA >0 solution
Comparative BTDA 45 Semisolid
Polyimide 5 BAPP 50 BPDA 5 solution
[00&7]
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<Preparation of resin compositions and production of

copper-clad laminates>

Example 1

NMP was mixed with 0.53 part of dispersant
{Disperbyk W903, manufactured by BYK Chemie Japan KK)

under agitation.

The mixture was then combined with 70

parts of boehmite with an average particle diameter of

0.6um as a filler, and agitated for 30 minutes with a

homomixer, whereby Filler Solution A with a solid content

of 20%
0.5 parts

Chemie Japan KK)

was prepared.

of dispersant

and three parts of fumed silica

Separately, NMP was combined with
{BYK161l, manufactured by BYK

(R202,

manufactured by Nippon Rerocosil Co., Ltd.) as a filler,

and agitated for 30 minutes with a homomixer, whereby

Filler Solution B with a solid content of 5%

prepared.
f0068]

was

A mixture of Filler Solution A and Filler Solution B




The procedure nmentioned in Exanple 1 was foll owed except that
Comparative Polyimde 5 prepared in 5Conparative Synthetic Exmaple 5
was used instead of Polyimde 1 in order to produce a copper-clad

| am nat e. However, Conparative Polyimde 5 was sem solid and

difficult to handle, and a copper-clad |amhate therefore coul d not
be produced. 10[0077] Conparati've Exanple 6 The procedure

ment i ongd in B@d?}@(whmlm%gmﬂt@xwmaiﬂmtolﬂ lre 1 Fraheda ﬂe%repared
conmpound 2,2'-bjs - im phenoxy en propane. (used in
Exanple 1 as a J|11'5t%Zﬁri':/%rfigﬁstérILt%t ?"h‘%‘a g%i g)aﬁésg[ﬁﬁa%ss]eé’,f g‘ﬁge#\ﬁet%‘gmound
anount of Pol yi%di et sids (¢handedmide 19i0epant)phenyéd ebyraneoppex - cl ad
| aminate with addingldaessngf -aBoH! @y Mas &y qducede hOZ8Lit
20Conpar ati ve Exanple 7 The procedure nenti oneg I'n Exanple 3
was fol | oved exXt@ptniedt toh@TRAPER Y EHhpo T Zesulppat4vamoish was

mal ei m de phenmppnliahenyn] phepasetéusetfdde BapPhendraSghened copper
thernosetting resin) was not used, and that the anmount of 25Pol yi m de
3 was changed t%lfod’ fs tharkreny af coier (FOsadot dni Raretdftdred by
t hi ckness of atrmﬁul@,w%rr}miwasipr Edﬂﬁe@%],[qg:?clﬂ]) ﬁE\t]?d vattentef éwiThrthat
conposi tions> 1), .Eval uati andl eabi l ity of resins . e
haml eability gch“(ea)trhésc%ﬁle\?\gr g%e\g/){é? uated’ bcaosméﬁ%ﬁl\?ﬂe?ﬁt?radmed was
copper -cliad | aripagt encladrhedf et meoeQusiorg tehemt eet@s, Mieed esul1t79°0f for

eval uation are jndi.cat in.Tables 2 and 3. In_the tables,, ., God"
means that a coa{pnp%grhféglg HSngLQ?nP%%t ew%eglquody e Cﬁlpggﬁc% li\/\)ﬁlil?ké “Bad*
means that a comymcsdtaeén dasnaredeced d ribto Ipeepredacedch[WDg0]a - 34

- (2) Determ nafichedk S4r baghm' @mgbr@m@{fpx%e,r maAHGREPL RS AN
eval uation of plati ng&%t?pger adhesi on he produced copper-c| ad

e
| ami nate was sUbjeePad toCatchl g ¢t FRAINg IPRe ) sUPFack B bFIEd
foil, ant5then dmi Sdesgedr stdead fretiis (OBGRBL)3 th@2€03R200, foil with

CPC- 1540W, - and, G 1300053k o vt AL AHS: TRYLACLHT 8BV NG,
resin surfaces face each other. The resultant laminate

was pressed under a pressure of 40kgf/cm® at a temperature

of 220°C with a vacuum of 30mmHg or less for 110 minutes,
20 whereby a copper-clad laminate with a thickness of about

0.2mm was produced.

- [0069]
Example 2
The procedure mentioned in Example 1 was followed

25 except that Polyimide 2 prepared in Synthetic Exmaple 2

was used instead of Polyimide 1, whereby a copper-clad

laminate with a thickness of about 0.2mm was produced.
[0070]
Example 3

30 The procedure mentioned in Example 1 was followed
except that Polyimide 3 prepared in Synthetic Exmaple 2
was used instead of Polyimide 3, whereby a copper-clad

laminate with a thickness of about 0.2mm was produced.
[0071]

35 Example 4

The procedure mentioned in Example 1 was followed



I ndustries Co., Ltd.: swelling treatnment at 65C for five m nutes,
etching treatnment at 80C for eight mnutes, and neutralizing
treatnment at 45C for five mnutes). A non- 10electrolytic copper
plating with a thickness of about 0.5R was fornmed, dried at 130C for
one hour, and neasured with a Utra-high cﬁ@pt‘h col or 3D shape

measur enent m croscope (VK-9500, manufactured by Keyence Co.) to
det erm ne the Raxoasdtliaht-eBop@inidavermgedratginesshthét1Stemaple 4

i nsul ating | aye s f quetl a 0 i C
copper plating "\g/\éllass o(r’%icrrgL sucﬁ %ha}?OJtlﬁlm%tCEl ?Knegiéaré}f)yt%eg%q?é%% J(‘:]Yoegpciioer
was 20Rm and tkmmirdrticedish ag0Ci¢loresmecthaloutTRe Zmesuss aproQoeethpl e
of a |am nate wdgdyAl ate copper was neasured to eval uate the adhesion
strength of plate copper in accordance with JI'S C6481. The adhesi on
strength Was detPMATREdvEsEXaAmMBlerbge of three measurenents. For
sanpl es whi ch swel | auheb}pxdbyédﬁgeaxﬁéxetflcﬂ{@:ctnrrplaktanr@léoppeﬁs 261 Bdweny,
eval uati on was nade at an nsve d agty t.her of The re U|}13 of

det er m nation of- CelPrtT ﬁﬁe%‘g a%) rougﬁenl ﬁ’g P?e%ﬁm&nt and the
results of evalanamataﬁrepsanéhebpqaeﬁxmtbﬂ&ﬂoma@r gseddivatead i mf
Tables 2 and 3.pQLQ0GR] 1, ( FheEud) UAtdSLA-diber TBhihgsh st e e, under

nmoi st ure_absor pti on amnate with plate copper was prepared
in the saffe narﬁ%'ber]%’seslsont ﬁEOlé’&a@u%'ﬁIFdf?%fpr;ﬂdéllC@dcopper 35adhesi on.
The | am nate wag@ag] i nto a 50nm x 50mm pi ece, plate copper at a half
area of one si % 35 - etching to prepare a sanple.
The resul tant q‘eom at Egam & 2th pl ate copper was treated with a
pressure cooker testlhegprachinee (IPrBiengsk inrdxafpdeut edapyfollowed

H rayama Manuf agtdy; gthhQQ Lof a%géf%é”ﬁgﬁyfhﬂa@e%sP&@pQEeét%@
at nospheres for_three hours, ?’g}“l"oﬁ? in_a tab of 260C for

30 secondi®, andBHIEAFeIeyFERRD ARG r?al“Pa@h&ﬁagsli’ﬁt%?)‘?)e ance
(swel ling of pledleiedpeen) iascadet nth qGatatudeora ttoppartcledi bdmheere .

under noi sture RRAQIALT o3BL LESLD SOTPARIdd PRy Al HEL' BD HESe "BUS, o
homogeneous solution, and a copper-clad laminate
therefore could not be produced.

20 [0074]

Comparative Example 3

The procedure mentioned in Example 1 was followed
except that Comparative Polyimide 3 prepared in
Comparative Synthetic Exmaple 3 was used instead of

25 Polyimide 1 in order to produce a copper-clad laminate.
However, Comparative Polyimide 3 could not be made into a
homogeneous solution, and a copper-clad laminate
therefore could not be produced.

[0075]

30 Comparative Example 4

The procedure mentioned in Example 1 was followed
except that Comparative Polyimide 4 prepared in
Comparative Synthetic Exmaple 4 was used instead of
Polyimide 1 in order to produce a copper-clad laminate.

35 However, Comparative Polyimide 4 was semisclid and
difficult to handle, and a copper-clad laminate therefore

could not be produced.



10using three sanples for each resin conposition, and each sanple was
judged as either "Good," which nmeans no change observed, or "Bad,"
whi ch neans that swelling observed. The results of evaluation of
thermal resistance under noisture absorption of the resin

conposi tions are 15indicated in Tables 2 ahtd 3 bel ow. [0083] [Table
2] Resin conposition Exanple 1 Exanple 2 Exanple 3 Exanple 4

Handl eabi l ity ofoomsi n Good Good Good Good Pl ate copper adhesi on

(kg/cm 0.5 0. 4Cc9mp5arative Example 5

The procedure mentioned in Example 1 was followed

except that Comparative Polyimide 5 prepared in

5 Comparative Synthetic Exmaple 5 was used instead of
Polyimide 1 in order to produce a copper-clad laminate.
However, Comparative Polyimide 5 was semisclid and
difficult to handle, and a copper-clad laminate therefore
could not be produced.

10 [0077]

Comparative Example 6

The procedure mentioned in Example 1 was followed
except that the maleimide compound 2,2'-bis[4-(4-
maleimide phenoxy)phenyl]propane (used in Example 1 as a

15 thermosetting resin) was not used, and that the amount of
Polyimide 1 was changed to 100 parts, whereby a copper-—
clad laminate with a thickness of about 0.2rm was
produced.

[0078]
20 Comparative Example 7

The procedure mentioned in Example 3 was followed
except that the maleimide compound 2,2'-bis{d-{4-
maleimide phenoxy)phenyl]propane {(used in Example 3 as a
thermosetting resin) was not used, and that the amount of

25 Polyimide 3 was changed to 100 parts, whereby a copper-
clad laminate with a thickness of about 0.2mm was
produced. '

[0078]
<Evaluation of resin compositions>

30 (1} Evaluation of handleability of resins

The handleability of a resin were evaluated based on
whether a copper-clad laminate can be formed using the
resin. The results of evaluation are indicated in Tables
2 and 3. 1In the tables, "Good" means that a copper-clad

35 laminate could be produced, while "Bad" means that a
copper-clad laminate could not be produced.

[0080]



0.8 Hydrot hermal resistance Good Good Good Good Good Good Good Good
Good, Good Good Good Surface roughness Ra after roughening (um O.24
0.39 0.27 0.33 4] - 36 - [Table 3] Resin
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- 34 -

{2) Determination of surface roughness after roughening
and evaluation of plating copper adhesion

The produced copper-clad laminate was subjected to
etching for removing the surface copper foil, and then to
desmear treatments (OPC-B103, OPC-1200, OPC~1540MN, and
OPC-1300, all of which are manufactured by Okuno Chemical

Industries Co., Ltd.: swelling treatment at 65°C for five
minutes, etching treatment at B0°C for eight minutes, and

neutralizing treatment at 45°C for five minutes). A non-

electrolytic copper plating with a thickness of about

0.5n was formed, dried at 130°C for one hour, and measured
with a Ultra-high depth color 3D shape measurement
microscope (VK-S8500, manufactured by Keyence Co.) to
deternine the Ra value (ten-point average roughness) of
the insulating layer surface.

[o081]

Subsequently, an electrolytic copper plating was
formed such that the thickness of the plate copper was
20pum, and then dried at 180°C for one hour. The resultant
sample of a laminate with plate copper was measured to
evaluate the adhesion strength of plate copper in
accordance with JIS C6481. The adhesion strength was
determined as an average of three measurements. For
samples which swelled by drying after electrolytic copper
plating, evaluation was made at an unswelled part
thereof. The results of determination of surface
roughness after roughening treatment and the results of
evaluation of plate copper adhesion are indicated in
Tables 2 and 3.

[00821]
(3} Evaluation of thermal resistance under moisture
absorption

A laminate with plate copper was prepared in the

same manner as for the evaluation of plate copper

adhesion. The laminate was cut intec a 50mm x 50mm piece,

plate copper at a half area of one side was removed by



conposition Conpara -tive Exanple 1 Conpara -tive Exanple 2 Conpara
-tjve Exanple 3 Conpare -tive Exanple 4 Conpara -tive Exanple 5
Conpare -tive Exanple 6 Conpara -tive

- 35 -

etching to prepare a sample. The resultant sample of
laminate with plate copper was treated with a pressure

cooker testing machine (PC-3 type, manufactured by
Hirayama Manufacturing Co.) at 121°C under a pressure of

5 two atmospheres for three hours, then dipped in a plating

tab of 260°C for 30 seconds, and observed visually for

abnormal changes in appearance (swelling of plate copper)

as an indicator for thermal resistance under moisture

absorption of resin composition. Evaluation was made

10 using three samples for each resin composition, and each
sample was judged as eithexr "Good," which means no change
observed, or "Bad," which means that swelling observed.
The results of evaluation of thermal resistance under

moisture absorption of the resin compositions are

15 indicated in Tables 2 and 3 below.
[00831]
[Table 2]
Resin Example Example Example Example
composition 1 2 3 4
Handleability Good Good Good Good
of resin
Plate copper
adhesion 0.5 0.4 0.5 0.8
(kg/cm)
Good Good Good Good
Hig;i;iiﬁzl Good Good Good Good
Good Good Good Good
Surface roughness
Ra after 0.24 0.3% 0.27 0.33
roughening (um)

[0084]




Exanpl e 7 Handl eability of

resin Good Bad Bad Bad Bad Good Good Pl ate

copper adhesion (kg/cm 0.1 - - - - 0.1 0.2 Hydrothermal resistance
Bad Bad Bad -
- 36 -
[Table 3]
Compara | Compara | Compara | Compara | Compara | Compara | Compara
Resin -tive ~tive -tive -tive ~tive -tive -tive
composition Example | Example | Example | Example | Example | Example | Example
. 1 2 3 4 5 6 7
Handleabl_llty Good Rad Bad Bad Bad Good Cood
of resin
Plate copper
adhesion 0.2 - - - - 0.1 0.2
(kg /cm)
Bad Bad Bad
el me | - | - | - | - | s | s
Bad Bad Bad
Surface roughness
Ra after 0.19 - - - - 0.40 0.38
roughening {wum)
[0085]
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As is apparent from Tables 2 and 3 abkove, the
insulating layers ocbtained using the copper-clad
laminates with the resin compositions prepared in
Examples 1 to 4 {resin compositions of the present
invention) were shown to have high plate copper adhesion
and high thermal resistance under moisture absorption,
despite their low surface roughness after roughening. On
the other hand, no copper-clad laminates were produced in
Comparative Examples 2 to 5. The insulating layers
obtained using the copper-clad laminates with the resin
compositions prepared in Comparative Examples 6 and 7 had
low surface roughness after roughening, but their
adhesion strength of plate copper was weak. In addition,
according to the evaluation of thermal resistance under
moisture absorption, they caused swelling of the plate
copper, being inferior in thermal resistance under

moisture absorptien.




- - - Bad Bad Bad Bad Bad Bad Surface roughness Re after roughening
(um 0.19 - - - 0.40 0.38 [0085] As is apparent from Tables 2
and 3 above, the insulating |ayers obtained using the copper-clad
Slam nates with the resin conpositiongyprepared in Exanples 1 to 4
(resin conpositions of the present invention) were shown to have high
pl ate copper adhesion and high thermal resistance under noisture
absorption, despite their |ow surface roughness after roughening. On
10t he ot her hand, no copper-clad | apiQgises were produced in
Conmparative Exanples 2 to 5. The insuTating |ayers obtained using the
copper-clad lam nates with the resin conpositions prepared in
Conparative Exanples 6 and 7 had | ow surface roughness after
rougheni ng, but- thé¥rr&SﬁHHé@ﬁ@ﬁl§¥?QﬂﬁﬁM®réﬁl%¢a?eP@épp@deWﬁﬁaNBaka

I n additi on, thermosetting resin,” and a filler, the polyimide resin

containing a first repeat unit represented by formula (I)
and a second repeat unit represented by formula {II} or
(IIT}, wherein when the second repeat unit is represented
by formula (II}, the ratio of the second repeat unit to the
polyimide resin is between 5 and 35 mol%, and when the
second repeat unit is represented by formula [III), the
ratio of the second repeat unit to the polyimide resin is
between 5 and 80 mol%.

OO OO0 o
COPO-OEO-O- @

O - OO B m

2. The resin composition according to claim 1, wherein
the thermosetting resin is at least one resin selected from
the group consisting of maleimide compounds, epoxy resins,
phenol resins, and cyanate resins.

3. The resin composition according to c¢laim 1 or 2,
wherein the filler is at least one filler selected from the
group consisting of silica, aluminum hydroxide, and
boehmite.

4, The resin composition according to any one of claims 1
to 3, wherein the ratioc of the polyvimide resin to the total



according to the evaluation of thermal resistance under nvoisture
absorption, they caused swelling of the plate copper, being inferior
in thermal resistance under noisture absorption. 20 -37- CLAIM. 1.
A resin conposition conprising a polyimde resin, a thernosetting
resin,' and a filler, the polyimde resin containing a first repeat
unit represented by formula (1) and a second repeat unit represented
by formula (11) or (l111), wherein when the second repeat unit is
represented by fornula (I11), the ratio of the second repeat unit to
the polyimde resin is between 5 and 35 nol % and when the second
repeat unit is represented by formula (111), the ratio of the second
repeat unit to the polyimde resin is between 5 and 80 nol % 00

2. The resin conposition according to claim1, wherein the
thernosetting resin is at |east one resin selected fromthe group
consi sting of mal ei mde conpounds, epoxy resins, phenol resins, and
cyanate resins. 3. The resin conposition according to claim1l or 2,
wherein the filler is at least one filler selected fromthe group
consisting of silica, alum num hydroxide, and boehmte. 4. The resin
conposition according to any one of clainms 1 to 3, wherein the ratio
of the polyimde resin to the total - 38 - content of the resin
conposition excluding the filler is between 5 and 90 % by wei ght.

5. The resin conposition according to any one of clainms 1 to 4,
wherein the ratio of the thernosetting resin to the total content of
the resin conposition excluding the filler is between 10 and 90 % by
wei ght. 6. The resin conposition according to any one of clains 1 to
5, wherein the ratio of the filler to the total content of the resin
conposition is between 1 and 60 % by weight. 7. A prepreg conprising
a woven or non-woven fabric inpregnate with a resin conposition
according to any one of clainms / to 6. 8 A netallic foil-clad

| am nate conprising an insulating |layer containing a resin
conposition according to any one of clainms 1 to 6 and a netallic foi
pl aced over at |east one surface of the insulating layer. 9. A
printed-wiring board conprising an insulating |ayer containing a
resin conposition according to any one of clains 1 to 6 and a
conducting |l ayer placed over at |east one surface of the insulating
| ayer.



-38-

content of the resin composition excluding the filler is
between 5 and 90 % by weight.

5. The resin composition according to any one of claims 1
to 4, wherein the ratio of the thermosetting resin to the
total content of the resin composition excluding the filler
is between 10 and 80 £ by weight.

6. The resin composition according to any one of claims 1
to 5, wherein the ratioc of the filler to the total content
of the resin composition is between 1 and 60 % by weight.

7. A prepreg comprising a woven or non-woven fabric
impregnate with a resin composition according to any one of
claims 1 to 6.

8. A metallic foil-clad laminate comprising an insulating
layer containing a resin composition according to any one
of claims 1 to 6 and a metallic foil placed over at least
cne surface of the insulating layer.

o. A printed-wiring board comprising an insulating layer
containing a resin composition according to any one of
claims 1 to 6 and a conducting layer placed over at least
one surface of the insulating layer.



