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The board matenals which have heretofore been used most frequently for
printed wiring in electronic equipment are phenolic resin laminates and epoxy
10 - resin laminates. However, with the recent progress in space dévelopment and in the 10
communications industry, the demands for improved functioning of equipment,
higher reliability and higher wiring density have increased and the conventional
materials have become unsatisfactory.
_ Phenolic resin laminates have beén found to have unsatisfactory electrical
15 - properties and heat resistance and thus to be inadequate for carrying advanced. 15
functional elements such as ICs (integrated Circuits) and LSIs (Large Scale
Integrated Circuits). Epoxy resin laminates, on the other hand, have a low glass
transition temperature and therefore undergo a}pprecmble dlmenslonal change
: during circuit-forming treatment, and it has been found that printed circuit boards
20 consisting epoxy resin laminates undergo at elevated temperatures, deterioration - 20
in electrical and. mechanical performance, resulting in a lack of rehabxhty of the
electronic equipment in whic they are- used
It has been customary to assemble a multilayer prmted board, Wthh ls ‘a
typical high-density printed circuit board, by the use of copper-clad epoxy resin- -
25 . glass cloth laminates and prepregs of ‘the same materials. However, in the 25
manufacture of large printed circuit backboards for computers or super-high-
density multilayer (eight or more layers) printed circuit boards, for ‘space’
development, it has been found that, if conventional copper-clad epoxy-glass
- laminates are used, the reproducibility "of the wiring pattern is poor and the high- . .
30 precision positioning of the circuits becomes impossible because of an intolerably 30
' large dimerisional change in the face direction ‘caused by the thermal: history -
during circuit production and by the application of heat and pressure during the
press-moulding of the assembled layers; drilling of the printed circuit board is
often disturbed by the occurrence of warp and twist; and the through-hole is easily :
35 damaged by thermal shock while in use because of a relatively large linear 35
"~ expansion coefficient in the direction of thickness of the laminate, Consequently,
the use of epoxy resin laminates in hi h-performance parts is limited.
Thermosetting_ polyaminobismaleimide resins have already been described and
are obtamed by the addition reaction of an N,N'-bismaleimide with a dlamme
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atoms such as ethylenediamine, trimethylenediamine, tetramethylenedianiine, and
hexamethylenediamine; -and aromatic and cycloalphatic diaminés such -as - _
20. phenylenediamine, p-phenylenediamine, P-Xylenedianiine, 4,-4'adia_minodipht’._ny_l=' 20
methane, 4,4'-diaminodipheny1 ropane, 4,4'-diaminodiphenyl ether, < 4,4°di-
aminodiphenyl sulphone, 4,4’- iaminodicyclohexane, l,4-d'iamino<_:yclqheXane,
bis(4-aminophenyl)phenylmcthane, l,5-diaminonaphth'alene-, m-xylylenediamine,
p-xylylenediamine, and l,l-bis(4-aminophenyl)cyclohexane. N L
25 ‘The prepolymer may, for example, be repared according to J apanese Patent 25
" Publication No. - 42,160/72 (Rho“n'e-Pouf::nc Co., France), by reacting ‘' a '
bismaleimide and a diamine at 50 to 250°C, preferably 50 to 17O°'(;.,;'qur'5sqve_ra]*

30 reactive amino hydrogen atoms may be available per one carbon-to-carbon double: 30~

formamide, dimethyl sulphoxide, or N:methylpyrrolidone. In'the case of reaction’
: in the molten - state, the reaction ' mixture - obtained ‘after the reaction for a L
. 35 predetermined - period of time s cooled dnd the- resulting solid prepolymer is 35.
o pulverized. When the reaction is' conducted in'a solvent, ‘the reaction mixture
obtained after the reaction for'a predetermined period of time is_cooled and, if
necessary, diluted to obtain a prepolymer solution. S R
In view of the reaction ‘mechanism, the prepelymet thus ‘prepared’ may o
? 40 - contain, beside the -addition product of the bisimide and the diamine, ‘those - 40"
, -~ polymers which are formed by radical polymetization of the bisimide of the
prepolymer itself at the terminal double bonds; ‘However; even if stich. polymers - _
are present, the prepolymer can be used in the composition of this ‘invention
‘without causing any trouble, Any reaction mixture of the bisimide and'the diamine e
45 may be used so long as it is a so-called B-stage product having a proper thelting 445" 7
. point range and'a sufficient: reactivity to cause curing on further heating, The :
me‘ltir_lgpoint range of the prepolymer or the reaction mixture of the bisir’nide_andf'

- 80 range of from 50 to 156°C is preferred, - o N c o L 50 '
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y wei

f the polyamlnoblsmalelmlde If the amount
incorporated js below 5 parts by weight, the effect on heat resistance and adhesion

" 50 ~ Is insufficient, wh11e if it exceeds 150 parts by weight, the mechanical [roperties

and chemlcal resistance of the laminate are det’riir_ienta:l_ly affected. .

. The weight ratio of the ' polyepoxy compound to the copolymer co'mponeh't' in

: the present resin composition, though not ‘critical, is preferably in the range of -
s ; from 0.5 to 10.0,

35 - The present resin composition may, if necessary, be admixed with small 55 -
amounts of conventional hardeners for epoxy resins, low-molecular—welght epoxy '
compounds, ‘flame retardants, fillers, and colouraits. .The addition of such
ingredients enables the resultmg lammate to be used for special purposes,

In manufacturmg a laminate by use of the present resin composition, a varnish

60 of a concentration of 20 to 509 by weigh

t is prépared by dlssolvmg the resin 60
composition in an inert solvent such as-an. amide, for example, N,N- -dimethyl-

formamide or N N-dlmethylacetamlde lactone for example, N-methyl-2-
" pyrrolidone or py-butyrolactone; or a lactam, for example caprolactam; or jn a

. -mixture of the inert solvent and an aromatic hydrocarbon or a ketone, A fibrous
65 *  pase material selected from glass cloth, glass papet, asbestos paper and carbon . 65

50



resin conmposition is not inproved in curability and noul dability, while if
t he anbunt exceeds 300 parts by, weight, the |lam nate becones inferior with
respect to 45  the heat distortion tenperature, the properties at

t enperatures above [err], and 45 the resistance to thermal deterioration.
The preferred mxing ratio is 20 to 200. parts by merght of the pol yepoxy
conpound P& 100 parts by melght of the polyanrnobrsnalehnrde As
previ ousl entioned the resin conposition of,the invention contains a 50;
copol yner /- @an aronatrc vrnyl conpoundl@@dzg nalerc acid derrvatrve |§
addition 560 -above—fotet Ferr-Aoh S F-che—are- epe

conmpound. The. copﬁb rrépthhaélc 1 i 5 aemgvreﬂte Weupghg agdnt,f isom 1000
to 60-000 and is cﬁﬁ‘f’%&"fp (ﬂ‘éf ‘QF% *,1361 wéfldmrs*of .
‘i 1gm3- the

u .
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, 5 prepreg -are placed one on another to 35ie l tp&ar ttllahesalof(s)ll matters ofs -
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conmpounds Wit h ong . Sbpi éﬁ,@i fier ﬁj’:}}l ﬁzﬁ’ st e or
more aromatic Vi nyd. oBt@ili’pr 1e1a61 inate. rm éndat reWufehlsOne or e
more al kyl i@l eat g.pferably conductedat atem;;el;ature of fror@@Z éSQﬁCOMaigpmssplqc ?f - 10

TKe
conpounds used In veé%ﬁ ént chnlyslt dlh é'flr
exanpl e, styrene; % cftect t'a‘t/ a&e&u ov’r‘@rtl’iﬂ% er
styrene, et hyl styrmrae'hezaamsh cm lynm ¢ @simot poj ism e Iremxymeseé and
di vi nyl - bedbene, 2l f?rgﬁg’? °r%g§“ °s % égne?fg y
contal ning two of b nho.,trbrzagm o réerrm;fm B ve used.
: 65 . 5 developed durmg the mouldmg cycle and to dev ty the excellent _
5 The copol ablbty tzsaprre@rabtyf toggubiastotiat i ¢
vinyl conpot d an nﬁ%}m gﬁi ﬁ:e a‘?fl ai%ml' i 5”“’@@. Hole ol el e
at | east 30 nol e- B1i8d GOy Bbdrd Mhap ,-edq gmpol yner
(B) may be obtai nod sdnt I&km estesitibn. Fat ¢xampke andneo il lrcul'Eboard is (A)
with an ali Bgat i c Eié@?"%@ﬁ;‘&i“?ﬁ E‘tt g%?ﬁl‘ ﬁg‘ﬂ” ft&fce ' -
anhydri de, rod ‘iﬁﬁg RS cinben %la&l yer E
Preferably the co e;m@she atwketl @géraished s&fsheemn rlcﬁahutmar dodnd Detweed ghe %0 Qr .

| ess based on 't heinner ¢tcuiy rlif- b9¢ eoﬁﬁFetl@Sl H?rrcdié I?m%}eqursmfacamt :

vef o e est expt 1 cathi o AR e e
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mol ecul e -at | east S T “‘%%‘f‘ thiouehRnles ATk Jormed te #blginsg fipished myitilayt. The .

t'b
copol yrer (g mayPBE gﬁﬁéﬁdaéainmeompow TR APk Afclret) Rk O Beigfetiny! a5
conpound, mal ei ¢ - agshiy derhgbition Rhova. liefen AébkachtionBineAdxarad RAépth, anatiukik kof|
mal eat e, ‘15 ahdlc ¥ ﬂe%ﬁ?t% n@f&lﬁﬂ@ rstrqnsthewlrml m#@ﬁ ah e@i@’@tigo ol e%
of the i of ¢ anh RS AOR N G, IO PR B, SRR ot
of the mi| eh@ anh Sdfftisfe] aHd nh veasufficlently hlgh reliability to be used as a

materlal for electronic parts Since the said laminates_have, in a temperature.
region above 150°C, alinear expansnon ‘coefficient as-small as one-half to one-third
of that of a conventional epoxy resin-glass cloth laminate, the dimensional change

- in the face direction resuiting from the thermal history in the processing of the .-

45 printed circuit board and in tﬁe pressing of a multilayered assembily is very small. 45 -
o Such a high dimensional stability facilitates the fabrication of a printed circuit - - '
board having & reference grid size of 1. .27 mm and the fabrication of a super high
density circuit board such as a printed circuit board of eight or more layers, such’

: fabrication having been difficult with conventlonal epoxy-glass-type laminates.

50 Since the linear. expansion. coeffrcrcnt in the. direction of thickness ‘of the - 50 :

: multilayer printed circuit board is small,. the formation of defects based on the . __
difference in thermal expansion and contraction between the copper-plated layer - C
_ in the through-hole portion and the board when subjected to temperature shack is.. -
S . littleand, as a result, the reliability of electronic equipment such as computers is - o
.55 . ephanced. - ' 3.
: A multilayer printed ‘circuit board produced accordmg to the mventron is . B o
excellent with respect to properties, such as machinability in drilling, moisture
_resistance, soldering heat-resistance and electric properties, which are requrred .
: : for a multilayer prmted circuit board. Flame resistance can also be imparted. . R
60 The resin composition of the present invention is markedly improved w1th 60 .
: : respect to its laminating .property, curability, .and ‘adhesive property, “in~ - o
comparison with.prior art polyammoblsmalexmxde-based resin compositions. Wlth R
. regard to the manufacture of a super-high-density. printed circuit board, the .° -
' advantages offered by the present resin comgosmon are: great rmprovements in,
65 accuracy, yield, cost, and adhesivé strength to _copper f01l (initial adheswn,,_’_- 65



and the nonoal kyl mal eate structural unit. The al kyl groups of the alkyl
mal eates in the copolyners (B), (C, and (D) are preferably those having
froml to 20, nore preferably froml_t10 10, __carbon atons, 2Q for
exanpl e, nethyl, ethyl, n-propyl, |sopr0pyl n-butyl, isobutyl, tert-butyl,
n- 20 pentyl, n-'hexyl tert- arryl n<heptyl, n-octyl, 2-ethyl-1- hexyI .
n-nonyl, and n-decyl. The copol yrrers (O and (D) -may, if desired, ain
two or nore al kyl groups. These cqgpol ynmers have a nunber-average. I ar
wei gtit of 1,000 to- 60, 000 preferaply 000 to 30 000.- They are th Fel |y
‘st abl e - 7h| rth ol ecul ar v=
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properties of t au5|ng a deterioration in the

heat 35 resi stance. - Exam le- 1

35 Furt her, theAaeFd!Sblcetnal gt’fi‘r%eb tmﬂvtﬁsm sfe bbut a mar ked
|rrprové nt &'stggﬁe’% A OE f‘ 111 [ ei mi He/ epoxy
resin conpos mhleRildAR m&&n 4‘4w amlmrphe taﬁém &h statdlo 150 a result,
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and the epox Yqi Vmométﬂv p Slhiln% agimpregoated with the saidvarmgyanddeedal t he cure
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copol yrer set:tmpereﬁdllfof éﬁpmttlhekrt was {laked of E))th oittt?e)r s1d!mdf (hB)resukmg ncor por at ed
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resi stance anpd 'Ht!h tBQ)teﬂ for the ¢rftszl ce hamtensmqf élelcppner-cleﬁceeds 150
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| am nakg ar ea trwamgett a }ﬂ&ta, wel g rat|o of 11 ne pol jsepoxy
conpound to theAscm frem 'Eabltmloraenompanect hxth prcestentlonaemlyanu sition,

t hough not C?r:ﬁlgw-e barsa dre it &4 ﬁp?%&:rg” R o éig@ fas giss gwfo 10.0. 55
The present RS IoRe o ﬁ éﬁ rtich | ande GQ@RSv strecf?b e& ed Wi th smal |

55 anougt s Otfempérlamﬁd%Tahd)ﬂﬂbvedlmﬂé)&e‘taicﬁatfoﬂI‘m ﬂtﬁ@)py'oﬁ’eﬁ&ts a&n afteraongl eculggr - wei ght
epoxy corrpoultttfttllgdh‘lﬂtt ﬁm@t ff§°° 1=leﬂsmmﬂ ‘(?B#lmfé?ﬂ'ﬂﬂge addi tion of

such i ngredlgﬁﬁﬁ tjﬁémga%ﬂ:f gk%at_ oo S OSgdieor speci al-

pur poses. | nexaamu aﬁ‘drwdrﬁ@c @r ?éqﬁ thSG'le redifight QhRm@8levE@Si N

.conpos#s i on, Wlahouah?t Sthagr@@nt after moﬁldag cor}Eent ratt i on bof t%(% tafct) 50% 4by -
C C (4] ' subjeciea o er- -

V\el ght I S ..pr a&ﬁ%ﬁ (%ylc %‘l %?qflms, Qh ;im mal %lrtrar:}tens 1CS wJere somewhat

enhanced but there was only a small dtfference between before and after the
after-bakmg :

-
- i . .

- 50 ' Comparattve Example 1. ' 50
L The same polyaminobismaleimide as-in Example 1 was dissolved in N-methyl-" e
.-2-pyrrohdone to prepare a varnish containing 507, by weight of the resin. In the

s ~ 'same manner as in Example 1, a sheet of glass cloth, 0.1 mm in thickness, which
~ . . had been treated with y-glycldoxypropyltnethoxysﬂane, was impregnated with the .
- 55 .- said varnish and dried at 150°C for 10 mmutes to obtain a sheet of B-stage prepreg . 55
of a resin content of 409, by weight. : '
The prepreg sheets thus prepared were assembled in the same manner as in
‘Example 1 and the assembly was heated at 180°C under a pressure of 100 kg/cm?
:+  for.2.5 hours to obtain a two-side copper-clad laminate, 1.6 mm in overall _

60 . ‘thickness. 60
A The copper-clad laminate, which had been obtained as mentioned above and - '
then subjected to after-baking at 200°C for 24 hours, was, as shown'in Table 1,

excellent. in mechanical properties at: elevated temperatures - and - thermal.



conposition in an inert solvent su'ch as an am de, for exanple,

N, N-di net hyl - formam de or NN-dinethylacetam de; a | actone, for exanple,

N-net hyl -2- pyrrolidone or [err]-butyrolactone; or a |actam for exanple,

caprolactam or in a mxture of the inert solvent and an aromatic

hydrocarbon or a ketone. A fibrous 65 base material selected from

gl ass cloth, glass paper, asbestos paper and ¢arbon 65- - 1,496,725

6 fibreg-y ot h, whi ch has been treated with an appropriate coupling agent, i
X d with the above varni sh, f e by means of a coater-drier

’ rJ:'L r%r:rl for ?’A?éﬁglpnm Y

prepreg havr ng axpasmmconﬂilmantbut){rerf tosmm&ﬂhdsme &wfgtth)bemeghte coffjer rmtoduce ~a

| am nate, sheet $n@theibpardmnd hencg v pasgtisigatorpfos seedn o maltipyerpipted sircuity -

desired total t &l%ﬂg ﬁaymm(ﬁns;lnaﬁmuaé)resﬁ edrﬁigl‘?obtalﬁgdl aL hx%&dn@&ab%oghad' f \.&

necessary, sa fordlarnetdlya pFotdnged el hin@s aﬁonperc,un usacnbmrthaeofnwa‘shﬁlene IS 5 e
pl aced on one orAdgondingly !d!é@wof chapasteristing|cpyld go by‘lfhemamcﬁbt y thus - '
obt ai ned is- subJ%‘Eﬁtg?Q‘ ﬁ§ 15% W;ﬁ‘ éél B{f’@ﬁ" pl at en
press to obtain Fetor -C eatr ng "under .
pressure is 10 preferably conduct ed at a terrperature of - from 120 to

[err] and ¥t a pressure of for 15 t 240 10
mnutes. On acceuuly E g}‘ T g‘ﬂ%‘j}, prﬁ%@n esent
réB

resin conpositi %oxyt%wmeﬂ fddnngs ﬂlaﬂ(
t enper at ur g inuclpattobe weightan ntelﬁenvmmm ttb yhketore. i n the case V\/ne

convent i ol _ pol, fF. 4% agﬁ"@gen}ra;emgo g@%&&tﬁz@tﬁm B ited 185"

al one, for exam} negrﬁiq:ed He " va@dihl obtélhe fvied at 130°C for- 7

15 A noul ded | amunetbaopbtanhaelwt d@cm;lpregregomh Iaeesmrcvmeﬂtroow/iwswth I sfactory
propertle\s;w tho t“b e magnety xana \y @p assepblyrof ept_fPtfélShWe t he
strain devel oped t eﬁ,% S 5:&‘5 bﬁ'é’; ﬁfa%ﬁ,i‘ﬁpﬁﬁ%\/el y ®he
excel | ent di menshi@bvesdibdbickhdsy . O t e reS| n conpos |on I's preferable
to subject the 20 The saﬂommgelcladaﬂnnne@tte wag . fre shovnr. @afl'n@ntl tlofeaorcertal n

extent, ang, if 3@“{%%%‘?%%‘ f;ﬁte I};dadh Ac pgmefmé;tt ﬁﬁ&dﬁgpgﬁtﬂﬁs bak&% aty'.

180 to [erT]" foragndiwva Hrespeet\ 1deri eneﬁ-rarstanteeq‘h fofdlkle DOa
be manuf act ur ed abowvet d:nepére:lldddm veayldumit rbg usérbag aeeaemsnstaes Iammaomnom tion.
For exanpl e, an HragHes. 'y ;é’qli’ s éﬂ‘"q“ 3te h pigtEep “?j‘sé"l’d’l‘s_“t“he |
above-nent i oned BEIHY] 83"?%%1“‘& of“t‘é(n't“hat‘%“ SFMST §Et - cloth base ,
material, 3nd, if necessary surfaﬂ@atdueaEmhgbermm caI |y or mechanr caI I;m
25 A prepreg producAedma lahhvfewerrenomsosiunw

i nterlayer adhesfiggl ﬁé%ﬂd ﬁ%& bls g'g"sz%n erh Vll;"curt boar d
and between the JyUpbky &ulvalbhtiiroa B0t eark Y i

copper - cl a | am mah;&-zfporrolsdoné ace ci rcur t, an the positi ons of the preﬁr eqg,

the inner circui Bdhe] eas le3fy a sheet 'ip
i usted 15 1o SRR RETEAS ?Efrhgrt%‘y 'd%aﬁt;ﬁ“;: g N8 e

with a guide pi nmnauadtotobamraeﬁuk bﬂmgage wythlaSesptl’caﬁt‘éntfw dight.ween hot
pl at ens unffer appl |le hq ‘SAmepmanyenas wn ﬁ@f sgegb o?frfhapmtelgﬁhﬁyﬁe botr d.
C 2

W, spre
Surface circuit Sh ‘"‘gﬁsﬂﬁﬁ’v&‘b@"%ﬁs Mot SR foots fad Topalsd
mul tilayer pri nt@ﬂl lﬁﬂnl’n 6 @ nOoverall thickness.
L The performance characteristics of this copper-clad laminate were as shown :
45 in Table 1. Although the laminate showed relatively good heat resistance without 45
having been subjected to after-baking, yet-the excellent heat resistance of the
polyaminobismaleimide was not fully developed. After having been subjected to
after-baking at 200°C for 24 hours, the laminate showed some improvement in
mechanical properties at elevated temperatures and in linear expansion
50 coefﬁc1ent but these properties were still inadequate for a heat-resisting laminate. . 850
' "~ As compared with a laminate .in which a polyaminobismaleimide was used
. alone, the adhesive strength between the copper foil and the board in this copper- .
clad laminate was improved to some extent in initial value but still inadequate for - . -
: a multi-layer printed circuit board which must wrthstand severe condltlons under -
55 which the laminate is to be processed and .used. - © 8§
. The above-mentioned varnish had a gel time consrderably shortened by the :
addition of the polyepoxy compound, as compared with a varnish containing the .
polyaminobismaleimide alone,-but not -enough to-be comparable to that of a
- varnish containing the present resin composition.- ’

60 . ' - Example 2. AT 60
' A varmsh contammg 40%, by welght of a resin composmon was. prepared by
dissolving in dimethylformamide 100 parts by weight of a polyammoblsmaletmlde



35 The | am nate and copper-clad | am nate manufactured by use of

the present. 35 resin conposition show little deterioration in flexural
strength, nodulus of elasticity in flexure, and adhesive stength when

exposed to an el evated tenperature above [eir] and in mechanical properties
-and adhesive strength when used at. an elevated tenperature within the
range of from 1S0 to [err] for -a 40 - long period of:time, and hence,
.have a sufficiently high. reI|ab|I|ty to be used as a 40 material f ,
el eetronic parts. Since the said [ami nates have, :in‘a tenperature r g‘
above [8rr], a |inear expansion cob#¥i78%¥ ent as snmll as one-half fo "
one-third of ogifiada B redbtif @18 Hdids QP RIN'ARQYiPhdr§Refrabé vininleihidé bnd pM Nate, the
.di nensi ondl wmabla eNMdtahmoﬂ@hmymetmt, mnnher el st itr m07C€ Her 8ther mal hi story
in the pretedipts 3“ lgﬂi"]’:elght °fab ‘l’ll(égh i tykéb‘étslélm Gthie the pressing
of a my ti| PR SRR syt A A A &)ﬁ nsi ogal
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noi sture. resistance, sol dering heat-resistance and electric propertles
which are required for a nultilayer printed circuit board. Flanme resistance

can al-so be inparted. 60 - - The resi'n conposition of the present
i pvention is markedly inproved vmth 60 respect to-its lamnating property,
‘Curability, ..and adhesive property, in conparison -with-prior art

polyaninobisnalelnlde based resin conpositions. Wth regard to-the

manuf acture of a super-hlgh density printed circuit board, t he advant ages
offered by the present resin conposition are: great inprovenents in . 65
accuracy, yield, cost,. and adhesive strength to copper foil (initial

adhesi on, 65 7 1, 496, 725

7 adhesi on when heat ed, change in adhesive strength Wth the | apse of tine,
and that of inner layers). Although the resin conposition of the invention
is very effective for use in the production of'nultilayer printed circuit
boards whi ch require the highest technique 5 : " and the highest quality,
it can also be widely used to produce I'am nates for use in 5
“heat-resistance structural .parts for the space devel opnent industry,
aircrafts, -heavy electrical. nachlnery and aut onobil es; and | am nates and
printed circuit boards for use in'the functional. parts of .electronic
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househol d el ectrical appliances, and industrial equipnent. Incorporation f
a filler 10 into the resin conposition allows the conposition to be
used as a heat-resistant 10 noulding material. The foll ow ng Exanpl es
illustrate the invention. Exanple 1. A varnish containing 45% by wei ght of

a resin conposition was prepared by 15 dissolving in ,

N- et hyt - 2- pyrrol i done 100 parts by wei ght bf & pol yam nebi-s- 15 nal ei m de
obt ai ned; by .reacting I nole of N, N -4,4'-diphenyl net hanebis- naleinide -
with If g elof 44' dlamnodlphenylethane in the rmlten s{ate of [err]pfoV
30 m - : I h

havi.ng™an ‘epoxy equi vaI ent - f r om:450: to 500 [Ep| kote (regl ste.red t radenar k)
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2-pyrrolidone to prepare a varnish containing 50% by wei ght of the resin.
In the sane manner as in Exanple 1, a sheet of glass cloth, 0.1 mmin

t hi ckness, which had been treated with : -
[err]- glycrdoxypropyltrrethoxysrIane was |npregnated with the 55 sai d
varnish and dried at [err] for 10 mnutes to obtain a sheet of B-stage
prepreg 55 of a‘resin content of 40% by -wei ght . The prepreg sheets: thus
~prepared were assenbled in the sane manner as in Exanple | -and t he - gssenbly
wed heated at [err] under a pressure of 100 kg/en? for 2. 5 hours tf @ptarn
a twolkide copper-clad_.laninatel%85mm in overal]. - 1 htkknks
60 The copper - cl ad. | ami-nat e, T™WBLEN badinkaen obtalned as nentloned above and
t hen subj ect eg—t-o—aft-er—hbaki-Rg—at—f-eiti—i o+ s,;as shown in

Tabl e 15 exce z@ ani c F&g ngs at eI-evate terrperatures and
Em%;e ompara Xample

~t her rr_al : 1 . Example 3 (after-cured) Example 2 expansr on.
" coefficient, n?é Yy gw—rrachesves '21] errgt the Copper foil -and

‘the board, an —ugds unsatj of Itllayer printed

«circuit boardl_The Dol ydni noBfsnaljei m-d& resiln varhi sh jobt ai ned as . -

mentioned aboje hatt & 5]  swarkeldly psml onged gab ting, and the curing

‘reaction therfgof y;@@ssr QW 20 9] ACCRgH NONY, gdqp®! Cl Ent characteristics
4 bned above, and

coul d not be iy 0% th Brepre oo ot T
~particularly | %(mes“e fl ARGt _z;’Z%"nw ol d\ef o« after-baking was
0.3 ‘kg/cm Thr élfldi‘e e #2HPTAt e cén?l"bd’not be3-548d in| practice. 10
- Conpar at.i ve Exam:slxeo‘? 1 2,00 | 1.8x10™ 1,5<10™10 A var.ni sh contai ni ng
30% by wei.ght or gsr €51 cormpsr t| ON Vg~ pr eppar €g by ssol ving 100 parts
by wei ght of B+ IJIIUTFUI Pre—etrt Ir’f\., AL ; el an epoxy EC]UI val ent
from 450 to 5pO_[Bdikot (reoy sferELLLZ.demrk\ 1 1] a.pd 12 part's.by

wei ght of nethane@i7d&i n¢ i nldket hyl) et h{0 ket gne. 1%5 In the sane
manner as in EXRephagel, |a MohdeigeOf | . gNaSKangd 0f h,Nokthdngem | n 15 thickness,
whi ch had beef [ise% LEG ) Im,dhg ggj-grﬁgrc géayp UW'&.;A;@‘“ Xysil ane, was

i npr egnat ed wWt+h—+ NS A RISl A e A Rl h.c.. ied at [err] for 7
.minutes to oblailF® Mg hodi Rfe BE ot alge TEPEM og lwiNAPh8PBP ool 0 content of 40% by
“weight. In th saﬂréOmanﬁer abSl n g:arrpl e 1, gn ass¥nbly| of the prepreg
sheets 20 ~ obtained above was subjected to heat and pressure by neans
of. a hot-platen press, 20 at [err] and 70 kg/[err].for 2.5 hours to obtain
a two-side copper-clad l-aminate, 1.6 mmin overall thi ckness The said
copper - cl ad Iam nate was, as Ekﬂ;lwlFSﬁrtO'Pabl 1, |nfe |or imechanl cal

strength and [hgf@egey smienta ﬁgﬁi %‘I‘ nper atures, 25
det er & or atvar@;us resg‘ ﬁgmég;srtxonsm pr ﬁe H ff nte%) ?ﬁhg;g levated

terrperaturxﬁSe,dsoﬁ t af Il -2+ atlndsxfeaname ywmyihket Aclieet I glugsl dering -

heat - r esi duqtrfér‘*éﬂéﬁé‘wei’ ingts r‘r@‘_’é"‘could not be
used ns'a HpHe s T L ,

10 - - resulting prepreg was heated under pressure together with electrolytic copper foils - 10
' having a thickness of 35 um by means of a hot platen press at 160—180°C at -
. 40—80 kg/cm? for 1.5—2.5 hrs. to obtain a two-s:de copper-clad laminate having
an overall thickness of 1.6 mm. a
: Formulation of the resin composition is shown in Table 2, and gel time of the :
15 varnish as well as performance characteristics of - ‘the copper—clad laminate are 15
shown in Table 3. As is apparent from Table 3, the present resin. compositions
showed, over a wide range of formulation, excellent pro erties at elevated
- témperatures and an excellent heat resistance;in particular, the low-temperature
' . curmg ability and adhesive strength to copper, fml were greatly superior to those of
v 20 a conventxonal polyamxde-based resin composmon 20




practice. Furthernore, said copper-clad |am nate had too large a |linear
expansi on coefficient to be used in a high density nmultilayer. printed
circuit board. 30 Conpar ative Exanple 3.

30 A varni'sh containing 45@6by wei ght of a resin conposition was prepared
by dlssoIV|ng 100 parts by weight of the same. polyan nobismaleim de as used
in Exanple | "and 100 parts by weight of a bisphenol-A-type“di'glycidyl ether.

havi ng an"eppxy equival ent from 450 to 500 [ Epi kote (registered-trademarKk) \J
1001] in 31'32 - met hyl - 2- pyrrol i don?496 725 12
35 Inth f—eort 8
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1
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si de copper- cla Iuélrr ndtel . ninl ovérall thicknesls. The perfornafdce -
characteristics of dh|scopj ad Ham pate were as shown 45 - in Table
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havi ng been subj gct¥d}| t-& @ ki ng}: ?e»t tfie excel Bgnt heat resistarice
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5 of Shell Chemical Co.]; and 50 parts by weight of an isobutyl

hal f-ester of a 5- styrene-maleic anhydride copol ymer containing 50 nole-%
of mal ei ¢ anhydride. - In the sa

glass cloth, 0.1 nmin thickness, whi ch” had been treated with

[err]-am nopropyltriet hoxys| | ane, was ‘i'npregnated with the said varnish and

dried at 1400C for 5 minutes to obtain a 10 - -sheet of B-stage pr eg
cont ai ni ng 45% by wei ght of a resin.conposition. 10 In the s'ame@,ner
as™in Exarrpl e 1 an asserrbly of the .prepreg sheets obt ai ned as ngnt d

A I8 A . Nl at . at
[err] and 40 kg/[err] for Ptours—tg—obtarm.a t wo- S|de copper- clad
l'ami nat'g,” 1.6 mMmin overaII thi ek .' 15 | . . As shown in Table 1,
this cop‘b/er clad | am nate ﬁaetced i N nechani cal 15 properties at
.el evated tenperatures, -1in arme pﬂts on coef i cient and sol dering .
heat - resi-stance, ard the a sTye-stengtih—bet ween t he .copper foil  and the

board was high in’the |_n|t|al-.3~ ag,%,.= at el evhted t enperatures, .and after -
. heat treatment for a |ong ﬁergﬁg &5 sli me. Therefore, the |am nat e woul d be
excellent as. a heat- 20 | mr sns? nt |'ani pat'e.: This | ani nate had an

excell ent flane resistancefo—ftassPv=6—=2p as tested by UL verti cal
burni ng procedure. 10 . 2 Bal 1;496 725 _ _ : 10
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Peel i ng Peel i ng Peel i ng No change 7. 30 8.50
4.20 Exanples 3 to 9. In a manner simlar to that described in Exanple 1, a
nunbes—-o! itions were prepared by

di ssol vi ng different conbinations of 5 pol yani nobi smal ei m des,

pol yepoxy conpounds, and acid type copolyners.in a 5 m xed sol vent of
N- net-hyl.- 2-pyrrol i done and rret hyI ethyl ketone. A sheet -of- glass cloth
(producgf :Asahi. Schwebel Co.; treated for polyimde:lamnate), 0.1 nmlgj
thick‘n- as |rrpregnated W|th t he var%g_,- and drled at L30 [err] for.,5-1
mn. :to Ot -a -

Q a wYanilla¥a A Rava
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are 15 shown in Tablle 3. Ag{i g ¢t il [ om Tabl . 3| &) &g Hf esqnt resin .
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Exanpl e 1, an assenbly of the prepreg and copper foil was subjected to heat
and 5 pressure by means of a hot-platen press to forma two-side
copper-clad lamnate 5 (75 [err]min-

overal | thickness of 0.2 mm An inner citcuit board for test beari ng a

hi gh-density pattern was fornmed fromthe |am nate. A nultilayer board, 2.0
nmin thickness, was fornmed fromthree sheets of the inner circuit baard,

two sheets of copper-ckad | am nate with 35 mcopper foil on one @
si de, 1gnd several sheets of the pj ..-g, 0.1 mh in th| ckness at
° use a aVa¥ I o, | g . . cymex 1]
board was fur$L r r|c Erfa.ce Chrc‘ttmf and through hol es,
(her oy o0 g @ﬁr e S ;tt o A E L, e
per f-or manc gxsdphs @t Risbhbly. 8h0br HEWS s@ﬁe&Mbeit@nJ able 4. 15

. *For c®npar pssare hnmetandd t- hatentpewss tolfpmuatwdamm exetad lgmiegtar ed By use of

t he 15 pO 7 cuﬁ‘]bo Ol‘ t?ﬂfégnﬂ a% %nslt}g eml&:rg ormi%)érony’heé@ lwer and the.

O e oS nA Gy, used in

~pol-yani. nObksnult Yhitkmeds!w
'*Corrpar ati Vardﬁi(aah’ﬂidﬁﬁvelshédts&co abwitn3: :ﬂprphtﬁbﬂonAae shown.in Tabl e
't he pr esidmandsevsirg] shestsg m&mmlllﬂé@kmssto arlbm 0properties

under sevefd n&%ﬁﬁf a"ﬁ[fgz %ﬁ E 9% g{: ‘%I ght-1ayer 20
printed ci elgrwrtye & citcllit Badrd.| Mk Enforﬁ%ﬁ‘& Eabtotisticd GTahidl ive strength of
the inner wexp iih Tablel 4i n - the d| mensi onal stability of the ‘board whi ch
are fnéqui re [CORP rlas/F Ht"é‘d’oét’dﬁb’ﬁﬂetp erari use fhe déntrary,
when a con ﬂ%@y}f@% }‘% e’,{’, qf&@gﬁa;ogﬁggﬁj strength to
the inner ¢eppeindicombaredin pr sJ CI ent, detefioration vvas rrar ked When 25

t he board vvasA?sﬁllg{eelt Sable ttlenga‘ft tasia- qqmnvsenomﬁghlb digtinguishashd t he

di me?8i ona it r aypent meeéP the
. requi renengoiap%%%fenﬁ%g‘ E&eﬂﬁb&i agbtrw }fﬂ a:\%lgrd Rid r@eﬁizgéﬁ:ﬁgt board. = 16

1, 496, 725 high-precision printdd ciremitrbjoards. 17
1, 496 On the contrary, when a conventional resin comppym 1p_s§_d,_ P hepjve,ar ni

 cont i ngd SR g el et s e d@Ssol ving in
.a di nmet hyl itﬂmimm the bbartd wan feiiox takid @id oD mpé rthieSreyl rememgm athight he sane

pol yami nobpreeisibre muyititpyersprintedegirchib beardnpl e 1,” 50 parts by weight of a 5

pol yet her-type diglycidyl corpound obtained by reaction .of epichlorohydrin

«and 5 a dihydric alcohol; obtained by reacting bisphenol-A wth propyl ene
oxi de (Adeka Resin EP-400 of Asahi Denka Kogyo.Co.),_ and 10 parts by wei ght

- of mal ei c anhydride-a-nethylstyrene '(45: 55 nol e-% copolymer. A sheet of

carbon fibre cloth 0. 3 mm-in thickness, mhlch had been treated




10 wWith [err]-am nopropyltriethoxysilane, was inpregnated with the
varnish and dried at 10 [err] for 5 mnutes to obtain a prepreg of a resin
: sheets of the prepreg was

subj ected to heat and pressure by neans of a hot-platen press at [err] and
80 kg/[err] for 2 hours to obtain a carbon fibre-cloth-based |am nate, 2.0
mmin thi ckness The | aminate had a flexural ‘strength of 57 kg/cer at room
t enper at and 43 kg/[err] at- [err]. It was suitable 15 for use in . .
heat - reqi§panje functional parts. Exarrpl q4;g725A var ni sh containing 55% tyy

N-net hyl - 2- pyrrol i done 100 parts by wei ght of the sanme poI yam no- 20
bi smal ei m de as used in Exanpl e 3 30 parts by el ght ‘of ‘a brom nat edg;-

bi sphenol - -20 A-typerd T i val ent. from 450
to 500 [Epr kote (regi te,rpr;- ~by.-weight of a
mal ei ¢ anhydride-a- r tr’§/b i SP - Eantai ni ng 30 _
nol e- % of ‘mal ei ¢ anhy rigl.| o -,s paper, 0.3 nm
in thickness, was inp egﬁ\&t_ fid dried at. [err]
for 10 mntes to obtai n Qs _ ning {60% by wei ght- of
the resin conpositionj—A—ste reewith a nichrome
foil, 0.1 mmin thickipesggi q cH was subjectedto
heat and pressure at 80Eng : . Q. F Yt hHobtain a one-side
ni chrone-cl ad 1 ami nat'g; 3"6- R | neq nésk pxljam nate -had a
heat distortion tenpéedat r§e."f 82¢. Seflvity A of .2 x
[err].cmand 5 x- [err].amn' / (| ar gsistgnce correspondi ng
to UL class V-0, as t¢sted ~otg—t et fpr-jvertical. burnrng
test. This |amnate V\'IG'UI'Q;EQ, 23] t_:al‘il'e r jusey fof .'e_;{arrpl'.ﬁ in a heat-
resi stant resistor.ci rcugt’r_ e @ a heatler_hoard. 3% | L C VAT WE
CLAIM I S: - :&%53 3l 3|5 3 S-SRI Xy 8351 A
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and with one -or nore al kyl mal eates. 2. A co
1, when the pol yam nobi snal ei m de prepol yner

is of t
1, 496, 725

'tlon as clalrred |n clal'm
rmula |1,

é Exanmpl e 11. A varnish cont a| ning 50% by wej ght of resin conposi t.i on
prepared tay di ssolving in a dinet hyl f or mam de-t ol uene m xture 100 parts

“rviei'ght of a 5 17

owel ght of t’he sanme pol yani nobi smal ei ni de as used in Exanpl e 1, 50 parts b
pol yet her - type di gl ycudydn(sonpound obt ai ned by reactjp

Of epl chl or OIIyUI ™1
bi sphenol - A wi t h, P
Co.), and 10 paf ts
nmol e- % ,copol yner.

amd——5—a—drtydrrcatcototobtar et by TeactigT—

ropyl ene oxi de 'P\lEP;n4‘%O of. 1,e\lsahl Depe? Kogyo
a%?\/d ﬁaa?:éﬁ (%séa @l ENa 'ﬂefﬁe R

hpieOl, 30 Isrb twdi ghkrwes

whi ch had beef treablget ﬂ:@ypc dlglmdyh ngpopn dehtmmdpay Fchorro yahiydimand was 5

i npregnated with t BEhy cting bispheng
obtain a prepreg odn,%,d?ggsi_g,eg@ apﬁ'ag lfé:: 58(

sheets of the prep

fi bre-cl ot h-based
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et

fl exural 15 st

at [err]. It was stibiteadidti-bas¢d lafrmnatc;slao Irmn hleatxekmessJ Thealamidatenbid arflakur arts

Exanpl e 12. ASvarn

prepared by di ssol WS IrleRi-Frsit

sane pol yam no- 20
wei ght of a bromn

© = epoxy requi valgnt f

30 ‘parts by wei ght
copol yner cont ai ni
gl ass- asbest os pap
vaini sh and |ed

cont ai ni*ng 6 Yo by \Aeest

res?@nit%?%&nﬁﬁiﬁﬂy[

|1 rt%mx
rn?e@&t afl t— Ek

rstsmﬁrmﬁ ﬁbk&{m%’m %riv d 63 ke/es s 2R Urrdosasshitphlenas 15

bi smal ei m de as pusgsle iin Exanpl e 3, 30 parts by

ated \tarrsqthh@malmng p1.178 W—W‘} othr {nycomgy: 41t1®t\kmrpr¢mmd

an
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YelghSofMthé Qéiﬂch%hx bditibn. A

done 100 parts by weight of the

%ud

ewethyta} o xlwrsfm c@kﬂwy co ﬁﬁg‘ﬂg}gyég émalzls anhydrigi¢.t h the

R Lo, 23

the prepreg with a ni Ahmkraf"ﬁmeéts onh&pnmegmth mn:lhrm&s‘pﬂ [0l lamedn thickoess, Si de

of the stack was s
for 2. 5*hour530to 0

volunme . 30 resisti
and a .fl ane resi st
to theé UL net hod f
for use, for I3xanp
~ heater board. 35

35 1. Aresin conp

45

50

e e R Rl S0 ]30_

t hi ckness. Thi's | apasRaig At Q3in a
wrrsspdndm’g tQUk clag|VerQ@ ]aemtadmm&dmgm[hemmm @roertied/ 90)
do?l %asglr °€/"€‘/" %{se"laé‘g 8- 2ak%abr di ng
&s

s ‘| am nate woul d be suitable

d 5 Q0%g.en(C-<! 19& dﬂﬂ&ﬂ ¢ fesiktagce

A ot e

or ver I cal

a

| e MHAT mBaCLArMs(Sséant resistor circuit board or a

ILAnr mppsitign/gopapyisin
}n % l%t%jig (nast one polyammoblsmalelmlde prepolymer
9&51 ) one N, N'-bismaleimide of the formula I . _

1 1
cH—cC c—cH o
| Swernl ] W
H "“l' . Ne—cy C
o !

wherem R represents an ahphatlc cycloahphatlc or aromatic divalent radncal with
at least one aliphatic, cycloaliphatic or aromatic diamine,

10 to 300 parts by weight of at least one epoxy compound contammg at least -

two epoxy groups in the molecule, and
5 to 150 parts by weight of at least one copolymer having a number-average_

.molecular welght within the range of from 1000 to 60000 and selected from

(A) cogolymers of one or more aromatic vinyl compounds with malelc
anhydri

(B) partnal alkyl esters of the said copolymers (A),

(C) copolymers of one or more aromatic vinyl compounds with one or more alkyl

- maleates, and
(D) copolymers of one or more aromatic vinyl compounds with maleic anhydnde :

and with one or more alkyl maleates.
2. A composition as claimed in claim 1, when the polyammoblsmalelmlde
prepolymer is of the general formula II,

35

45

50



100 parts by weight of at |east one pol yam nobi smal ei m de prepol yner

obt ai ned by reacting at |least one N, N -bisnmaleimde of the formula 1,

[err] 40 wherein R represents an aliphatic cycloaliphatic or aromatic
divalent radical, with 40 at. |east OFIGMM|1_ﬂtC'_?;;‘_'Ehi phatic or
aromatic dj anine, 10 to 300 parts by wei ght of at Teas epox brpound
containing at | east:- two epoxy groups in tmnmm 5to art.s by
wei ght of at |east one.copol ymer having a m;m mplﬂ pfecul ar
wei'ght within the range of from-1000 to 60000° ard s'e &6C from
copol ywrers of one or nore aromat L,$96729yl conmpounds with mal ei c 14 i de,

or nore ar

mal-eat es, and

(B) parttal al Kyl "esters of the salf ﬁopolymers (A, (O copoTyrrers of one

ONBY ivgrniéh RYhtainRE130% Y Sveldh bt Bf RAE cOthpd¥RioR wal bdbared by

50 (D) ‘c*bpdiksymsags'm @fdnmaaylmrmmﬂetoﬂueam)ttarew hrts: byrpeigmdaf tm

_oanhyd |de

formula Il

mlstahm@h%g Flﬂmy Matle § grts by

; -t in
“n ol m aegle SR gggi%.di oo
Resin E 00 of . Asahl Denka Kogyo Co ), and ¢ight of maleic

“<[err] wher
repregents..
represents
5 (IV)-in
hydr ogen a

defi ped ab °‘° %ﬂ’ ,%@'
cormOSItlomra 6 /@4t 7Bdbtdnd funkd

mhmdrﬁeauwetpﬂstyr Enentdp: éﬁ mnrhyf/ )btzapol];'naers arre or differ ent

tth mal ei c
| on as clai med
the’ (fe_neral
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each -

g fib gt radj cal, G
e R amm ke ?:'* R AL
V\II"IlAIEta{lerrs}veﬁBldae s&F thee adbdcteddo Oﬂlﬁl, r e by

xural

represents a

mmefa@twmnmss 179 9hu¢re?fv2 rSrt @rbmn which Ris as
%f t? had a

k s
3. A
tabl
wEeé:%l n |s ar? {tr%va%sélé? %f frlg“m 1 to 50.

4. Acorrp05|t|on as clalnedln any one of clalmslt03 wherein the or

each di am ne d%p%g a% 8 artn ne ay n Lr
carbon at Oﬁ‘i&olvﬁ‘@ 1-- ARAET m’mm .:gp Hmtiche
conp@ei t i obismdeim dalaMd mExamylecn:m;ﬁ s By widight ofla bromhaish BisphieRolt
15 prepol yhﬁrpeu abglmgyaue ﬂ‘%ﬂ any gmy ie lvaﬂmlt Krom %9@3‘ )@Enfélgme
at a terrpe :

clained ina p 1s gretnsﬁg E‘ ﬂh@ﬂ ﬂhc h?ﬁfs R{éz drl(P(d

by r @act i ngith the \N;rm'h dndslnad el rﬁnt@ faarid ntth i .abrdin e slvatet af prepreg

< 30

35
. 40
' 45

containing 60%, by weight of the resin composition.

om2 to 20
15. A
he 20
and t he di am ne
conposition as
i s obtainable
25

A stack of 6 sheets of the prepreg with a nichronie foil, 0.1 mm in thickness, .
- placed on one side of the stack was subjected to heat and pressure at 180°C and

100 kg/cm? for 2.5 hours to obtain a one-side nichrome-clad laminate, 1.6 mm in

thickness. This laminate had a heat distortion temperature of 182°C., a volume
© resistivity A of 2 x 10*R.cm and 5 x 10"Q.cm (C—96/40/90) and a flame resistance

corresponding to UL class V—O, as tested according to the UL method for vertical
burning test. This laminate would be suitable for use, for example in a heat-
resistant resistor cu’cuxt board or a heateér board

WHAT WE CLAIM IS:—

1. A resin composition comprising: C o

100 parts by weight of at least one polyammoblsmalexmxde prepolymer
obtamed by reacting at least one N, N'-bismaleimide’ of the formula I

Cer—e . o—cH T .
1 w0 o
c'f/.-——i' _ Ne—cy . TR
R !

wherem R represents an ahphanc, cycloahphatlc or aromatic divalent rad:cal w1th
at least one aliphatic; cycloaliphatic or aromatic diamine, -

35

10 to 300 parts by weight of at least one epoxy compound contammg atleast -

two -epoxy groups in the molecule, and

- 5 to 150 parts by weight of at least one copolymer having a number-average_
_molecular weight within the range of from 1000 to 60000 and selected from

(A) copolymers of one or more aromatic vmyl compounds thh malelc
anhydride, _ L

(B) partial alkyl esters of the said copolymers (A),

50

(C), . copolymers of one or more aromatic vinyl compounds w1th one or more alkyl

. maleates, and
(D) copolymers of one or more aromatic vinyl compounds w1th malelc anhydnde

and with one or more alkyl maleates.
2. A composition as claimed in claim 1, when the polyammoblsmalelmlde'
prepolymer is of the general formula I, .

5

50



tenperature within the range of from50 to [err]. 7. A conposition as
claimed in any one of clains 1 to 5 wherein the ratio of the
- NN -bismaleinmde to the dianmine is one nmol.e of the double bond present in
the sairtbisTmde to 0.5 to 3 noles of the active hydrogen present in said

di amine. 8. A conposition as clained in any one of claing 1 to 7 wherein
t he polyam noblsrral ei m de has a nelting point

range withih the range of -
from[erptlk mumllmﬂnulmmn conposi t ion as claimed,in any one of (/R
clains £ _"o 8 ! corrpound S an epoxy resin havi ng anigepoxy .
equi val gft2 Mgt hi n t e targe *of *from 100496422000 30— 10~—A-eenposTtiUT RS
cl ai ned- '

afty—ofeor clal ns_1 t008 V\/mchocorrprlses 20' 30 to 200 parts by

wei ght of -the epoxy conpound| 11.§ A corrposytllgn as. clailned .i-n any. ogg of .
claims 1 to 10, which includ ﬁ”za‘&'bgpl mpr” ( A) “cont ai ni iing., at (lll)east 30 .
mol e- % of  mal ei ¢ anhydri-de glgyctyral Unl\t\&‘—i—m‘/{— eﬁ’ﬁvIA Fe. S12.
A conposition as clained:in. any’ orle of clalgns 1'to 11, 4hi ch |ncludes a. '_‘
35 copol'ynmer (B) having an :esterification. degreeﬁ?ff at:) nost 5061‘.l N
based on the total RNYhidnd@ay be ulnt sl onudiffesen é?‘%] %J\E ﬁeflcatlon

13. A corrp05|t|orhh%n:?ilrz,,;i:é b;rlggnshatrcca matie digplent ragdical CirepigseR G c?ch includes.a
copol yner (-C) confomiuia. HY oapfﬂhea@f““ Vrml e- %of m)noal kyI mal eate structural
units 40 inthe nolecule. . :

40 14..A conposition as cl.aine IIany one o_f_c,gl ains 1 to. 13, “whi ¢h

i ncl udes a copol ymer (D) cont a%’rfn_lr}cg\at-kl-e{ 3G nol e-% of ml Q?Q anhydrlsﬂe
structural uhi ts inthe nol eculce-—c/ 19 C—CH—MH—R—NH= .,

1,496,725 . s o* 15. Aac:orrp05|t|on as- clal ned in any

one of claims.I to 13, which. |ncI udes %‘C .p_ ner (D) containi() at | east

30 nol é-% in'total,: of maleic: anhydrﬁ'I e structural uni'ts and nonoal kyl

mal eat e struct uraI N1 Rﬁ;&%amm%hlﬁ)ve B6d GAreprsagatssd hyd 5}$°'5§°mc°|'a| med in

any one of clai m; .,Eﬂ)o& e fovfi@lae¥,n the 5 = - copol ymar (A, (B),..(O or

(D) has a nunber - average nol ecul ar - wei ght of fr : 5 2000 to 30000. 17. . .
A conposition-as:clal rred i'n any .one of jctains. llto 16, V\:hl ¢h-contains 10 to
100 parts by weight .of 'the. constlt"de"t G n,§| Mcng"bf at Ieast Phe 8
copol yner selected from copol yners_,;/,A)_,c»( (‘6): (D). o 18. A . -
conposi tion as cIa| rred in any one of cll |rrs _ (5 17, wherel n the wei ght . 10
rati o -of the pol- yepoxy corrpound to the COI‘lSti tuent consi sti ng of - at

| eas B
one copol yner. sel ec tdgﬁwqragb% missahumggeobf atheast b (r) (A), _
(B), I (O gnd‘Q DI) v%l bstmmﬁed) cthmohwber nl"éfa G‘tﬁ"ﬁ%‘% ,Ce@apos:c t ![ (ﬁn
as clai-med in.claim \

Exanpl es herein. dlan]:tmje\’l??lz‘galght-c amliﬁ;llllg}::tg% T hitvin flloﬂx ZBCGYO @dionldboms, an 0 ! e
15 aromatic diamine o8 YIORIPLC, S one of claims 1 (0 4 wherein the 15

- prepolymer. is obtainable by reacting the NN-blsgr(l:alelmlde and the dlamme at a
tem erature within the range of from 50 to 250 i " 5 wherem the
' p6 A’ composmon as claimed in any one of claims" 0, e atn
repolymer is obtainable. by reacf:_t}ng thgol\i Nl-%%rgalelmlde and the o0
) : e of from o ._
0 temp‘;raAt‘i:‘:m“;,)lctvlsl:ﬁotr{lZSrgFﬁmed in any one of c{almtgtil tod5 u\gﬂe{gg dtt;,er é:;ll_lc; (l)rf _
| - de to the diamine is one mole of the do
glle 1:.11: btlzlsnrﬁ?ileelttgl()% to 3 moles of the active hydrogen present 13 sau?1 g;r:l?ﬁe
© s8 A composition as claimed in any one of claims 1 to f“;'rom in she 25
25 X polyammoblsmalelmlde has a meltmg point range within the range o
| 150, 1 1 to 8, wherein the epoxy
ition as claimed in any one of ¢ aims
' comgo&\ng(gn 25? ilpoxy resm havmg an epoxy equlvalent w1thm the range of F
' 30 100 tl(:)“(?,Aog:)omposmon as claimed in’ ‘any one 021 cldims 1 to 8 whnch compnses 20' g S
Rt f. the epoxy cothipoun _ |
to 20101 pzrtgotg'pg;t%gé :s clalmgd 1);1 any one of claims l 1010, whlch ;nch;cli;;slta; I 1
' cbpo]ymer (A) containing at least 30 mole—% ‘of malelc anhydrlde structura ¥
. 35 . in thfsz ?:glrlrl\i)ositian as clalmed in any one oit: clalmst ls(t)oml(:leué}u%\a;gglgge& :.
i B) having an esterification degree. of at mos <% |
fg&?lgn':&‘g a)nhydnge strutl:turaldumt:nl;,e(t;?lge oi'st:?:«rlllt;ltfsatllzg'12 whlch includes a"
as claimed in
- copollsmgrc(((’)r)ngg:lttalfrﬁng at least 30 mole—% of monoalkyl maleate structural umts__:
40 in the e o f cl 1o’ 13 whlch includes'a’
s clalmed in any one of ¢ aims _
cépoll;mtr(:((l))rr)l%%sli:gml:g at least 30 mole-%; of maleic anhydrlde structural umts;? .

in the molecule.
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.. 22 to select

20. A process for preparing a prepreg for use in the production of a heat-
resistant resin |amnate, which conprises inpregnating a fibrous base

mat eri al selected fromglass fabric,
fabric, which-material has been treated with a coupling agent, with a

solution, in an inert sol vent or. sol ven of a resi
conposition as claimed in any one of claumm 0 resin
concentration within the range of from2 m Ig and s A i ng
t he’ resul ti ng |rrpregnat ed base rr&ig #Sal at acterrpera Wlthl n9t ! ange
of fra®an 10 1700C far 1 to 30 4% ar—solent:

‘mxture is evtaq:twmrmdsmw aircjamalsntamabnetdﬁelanﬁshtn lG nthx@nareacts as far

as the B-s ¥D) containing a 1 lgici anhydridem 20, carri ed

© out subsﬁaﬁ%’f&‘"&%p&dﬁgﬁ??& jdﬁfz)z g'ﬂaé‘\ﬂgsnﬂfg %;ggi@@ herein. 22. A

- preprag pre&w r A(),@B)D(G‘)Qﬂ$5)ﬁ?é§ uathB etage &bﬁbmr cight offréthm 21.5°23. A

pracess 'f 02000 #®ducti on of a heat resi stant. resjn Iamnnate whi ch -

- gompri ses %%&ﬁf@"&%"?ﬂ"éﬁgm Lﬁ&%ﬁiﬁ?# ;Prsﬁho%'@%’“%% chai ned in claim
mely Vi Ry A 1 hi ckness of at

| eastmO 1 mm-is. @mpadmnas la dméanpmcdsmxml toll'alwhredxmthe wéiglitm 2310 wher ei n
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to 240 m mﬁﬁ ult pre natedba ﬁ ltﬁ F £m 27, wherein
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m nut es 290 dAngss dmeﬂs xasn compasitidn reacta iy famaetlme-sthw ns 23 to 28, . wherein
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fhe range 6% af RBceblPas iR QMR 20 4P claim 21, 300 A"
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30. A process as claimed in claim 23, carrled out substantially as described in 45
any one of the Examples hérein.
31. A heat-resistant resin laminate produced by a process as claimed in any
one of claims 23 to 30. :
32. A process for the production of a metal-clad heat-resistant resin laminate,
which comprises so subjecting to heat under pressure a stack of two or more 50
o o prepregs as claimed in claim 22, having metal foil on one or both sides, that a
metal-clad laminate having a thickness of at least 0.1 mm is formed.
33. A process as claimed in claim 32, wherein the heating under pressure is
carried out as specified in any one of claims 24 to 29.
55 . 34, A process as claimed in claim 32 or claim 33, wherein the metal foil 55 -
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- 35.A 1process as claimed in claim 32, camed out substantially as descnbed in
any one of the Examples herein.
' 36. A metal-clad heat resistant resin laminate produced by a process as o
60 claimed in any one of claims 32 to 35. . 60
37. A process for the manufacture of a multllayer printed circuit board .
comprising a surface circuit board and one or more inner circuit boards, wherein
at least one prepreg as claimed in claim 22 is used to form the inner circuit bodrd(s)
and the surface board and is used as in interlayer adhesive sheet between two’ .
65 circuit boards. _ ) 65
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36. A netal -clad heat resistant resin | am nate produced by a process as 60
claimed in any one of clains 32 to 35.
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