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Patent Citation 1: Japanese Patent Laid-Open Publication No. 2006-57099.

Disclosure of Invention

[0006]  However, in the above Japanese Patent Laid-Open Publication No. 2006-57099,
since the organized clay mineral contains alkyl ammonium with low heat resistance, it
had problems that a polyimide film was deteriorated in heat resistance and mechanical
properties and discolored.

[0007]  An object of the present invention is to provide a circuit substrate containing no
organic compound with low heat resistance and having an insulating resin layer which
is excellent in compatibility in both transparency and elastic modulus at high tem-

perature.
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[0013] It has been conventionally difficult to obtain a semiconductor device such as a circuit
substrate by using an insulating resin layer which is compatible in both a high elastic
modulus at high temperature and a high light transmittance. On the contrary, the
present invention solves such a problem by improving the dispersibility of a clay

mineral in polyimide, for example. As a method of improving the dispersibility, for



mttance (%), log 10/l reprgsents an absorbance and k

represents a nol ar absorbance coefficient. Especially
waobwn0edo29 sanple is a dilute solution, the rel B@T/ore6i/ (o749

to which the above equation (3) is applied is called

the Lanbert-Beer Law. [0013] It has been

Cc ogwaeiplé, rtahl viagbé ﬁﬂ)t@imledi by @rdpbhﬂg B nix @t @augtagolyimide

TS BB e e Nl R TG sl B p AR potgubiected o
hi gk oegeast moduﬁmdmnwdaubm]gdfntky&immg abeusodveatsofrem hheghixture
i &J“ﬁu&nr e t‘éxﬂ@@ﬁ?beh&;ﬂaﬁﬁ@klﬁ%?t rary, the present

i nventi on so ves em by inproving the
[0014Yj spbe Siighinessof the filn & ngy Pnﬁtlﬁ@]ﬂdv llﬂmteéolplyulmyaé:aﬂf & the range of 5

exmo%lcﬁﬁn@ergeinﬁ%ef@fablynﬂ O HAGinlzReh Rk 8RE S thRirhd deYor 8 to 50
for exarrg e obtained by preparing a

m HGPE @@Ilﬁfxpé‘f‘?‘ léffus‘z'fypol yi mi de precursor solution and
[0015h diragéimsihaa Bpgruidopﬂt axbam@i ayfﬂmlm o preférhielp nosleswothan 5 ppm/

SUQJ 5t ?ﬁ 5P reeth 0}1%6 a X% I Pl Pa%%f%ﬁno?%ﬁgﬁ} n% ppm/%

dr yi ng e ‘sol'ven
deRHidnd nai tnlorebféa@i@ Pamf% RH at zerelat{ve (hmzn]iditl?r@? AribeRifesBy so doing,

of the r@l@f(;rﬁllaﬁa)ﬂ §f MOtiiRal fh'ecfﬁﬁll@(gt{ df{llng @}1@1 %st@ﬂétabé(ﬁpgondls unlikely to

typl Caa’d he ransg m croneters
pr e5<8F ail e danﬂm%ah @hlh@{ 05 ﬂ@%fﬂ@kﬁ’@&@‘f impiptpiged.figg exynple, the
8 tiln By He GppIRL B ti5e ﬂnﬁnit)dﬁtétﬂin'a?i? 'dél@éiiflcia[tlgfﬁ 5} c?f&ﬁt {ubktate.
co ansli on coerrtl ent ..o re
10016150 T B bl S By gt TOR BN BHD oo R g p g 100 pp/
RHlemek hat £ tepipefau@blf 8@ fo 436t ddgeses (i Iﬁsarrsoﬁlopgﬁl%dafd)ramdon of the
n oﬁlggﬁ{}/ee toéﬂ@ go %%@e@'ﬂlrgﬁ %}l{lr(g lo\é&%rrﬁk{ﬁlt}%f (ﬁi eﬁgi?t%aq stability
t heaay bermamtald@ ifog e%mplmn shaprecesh 96H1@tmtmg 4 girqudf sukeifage, the
t oW Qfpad atﬁf‘ﬂeehﬁ% off df?l'ﬂesﬁfﬂﬁ‘él!le t%t}égﬂullg ﬁlﬁy 8t Pe'@'@ntfedil m may

be pmi nt ai ned or_examnp l e, ¥ lied to
[0017} he The Rl dat § Yater B'Prsoéli’fﬂ)ndt—,f%‘?fﬁa@é’t rr% I haa O pagpt more than 2

Su@sdndahére pEeEf@rhﬁﬂy of et ﬁlblrdlﬁrl]l@ﬁ efsex aby Yo B@isgahé t tiéleﬁ@ratlon of
t he

denPage BepRES bl Bttt Mt Si-Bh8f Bputerbo dlin By
s opwénigl, thdnéoyoﬁafpmmwag thenliméndidral Stablﬂlt}d ue to the
[001 8]: hagggee L nfsﬁﬁﬂﬁ% ?({SH{ & élstoH‘EJok&F(g%uH?a e x0fledt t111?1:0mp2;1t1b1hty

di mensi onal sta e mal nt al ne or exa
i ninghesh 5@@@@@@%@%@&&9@@@8@ higlii tmBeIBBS. At Ay bwldely applied
mfnﬂﬁ&ﬁel@[&dgp@seélé&gc Qlﬁclfq el@étr(?rﬁ@,hcfek/icﬁi dUte to Eeat | ?9 may
reven e 1l as a. er .apsor 1.on
Pet -yt TR '%1 %ff é%e-élr 4% AAHSY a@@%ﬁd"‘%&’err% AEIEREFubs Ughe. a
anﬂe)n’ﬁll‘eenpmeﬁlﬂfs&b)ﬂe)fu@lﬁer moﬁtamfgea inbahlaleSarfthba Byp-0-film substrate
nglre Fﬁb@?ratgganecf t'hgihﬁg I'ﬂln se 01{0%1'[ s%i)stragespnrl%P g(%nttalﬁ %t I%%.Isg one or more

constant
p r ]@V@fﬁ éthe 1t1$vé¢tmgyemmlﬁy©x/wngouthley dimietien.onal

[0019P1 ap fhk esel[ltqggéll10§l a@,locﬁe ﬁgcﬁ@%fﬂ)hnﬁlc{eeﬁfefb a{ré}d%d a lpybhcly—

composed of such a f excel I n, conpatib
i nKISBY TPl iEHdp BRIy S yarhes pd BY ugingodinige ﬁ@mﬁﬁ)‘@ﬁi and 2h acid

t edipetiyaliide @nd/of a pBlyirkide Predatsyr enitdihiad al polfaaadé i@l dopolymer.
[0020]S ue lf’hgl Is)ol(}elin%%g rplre((::urasgf:I pr%%erz%l}r/ QOntEims g%\éiy?mlde polymer synthesized from
one or more kinds of diamine compounds and one or more kinds of tetracarboxylic
acid dianhydrides and/or a polyamide acid copolymer.
[0021]  In the present invention, as the diamine compound used as a raw material of a
polyimide polymer and/or a polyamide acid copolymer, there may be mentioned, for

example, 1,3-bis(3-aminophenoxy)benzene, 4,4-bis(3-aminophenoxy)biphenyl,
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1,3-bis(3-(3-aminophenoxy)phenoxy)-2-methylbenzene,
1,3-bis(3-(4-aminophenoxy)phenoxy)-4-methylbenzene,
1,3-bis(4-(3-aminophenoxy)phenoxy)-2-ethylbenzene,
1,3-bis(3-(2-aminophenoxy)phenoxy)-5-sec-butylbenzene,
1,3-bis(4-(3-aminophenoxy)phenoxy)-2,5-dimethylbenzene,
1,3-bis(4-(2-amino-6-methylphenoxy)phenoxy)benzene,
1,3-bis(2-(2-amino-6-ethylphenoxy)phenoxy)benzene,
1,3-bis(2-(3-aminophenoxy)-4-methylphenoxy)benzene,
1,3-bis(2-(4-aminophenoxy)-4-tert-butylphenoxy)benzene,
1,4-bis(3-(3-aminophenoxy)phenoxy)-2,5-di-tert-butylbenzene,
1,4-bis(3-(4-aminophenoxy)phenoxy)-2,3-dimethylbenzene,
1,4-bis(3-(2-amino-3-propylphenoxy)phenoxy)benzene,
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[0024] In addition, when two or more kinds of the diamine compounds are used, at least one

or more kinds of them are preferably selected from 1,3-bis(3-aminophenoxy)benzene,
4,4-bis(3-aminophenoxy)biphenyl, 3,3'-diaminobenzophenone, p-phenylenediamine
and 4,4'-diaminodiphenylether.

[0025]  In the present invention, as the acid dianhydride used as a raw material of a
polyimide polymer and/or a polyamide acid copolymer, a publicly-known acid
dianhydride may be used without any limitation.

[0026]  As the acid dianhydride, there may be mentioned, for example, pyromellitic acid
dianhydride, 3,3',4,4"-biphenyltetracarboxylic acid dianhydride,
3,3'.4,4'-benzophenonetetracarboxylic acid dianhydride,
2,3,3",4-biphenyltetracarboxylic acid dianhydride, bis(3,4-dicarboxyphenyl)ether
dianhydride, bis(3,4-dicarboxyphenyl)sulfide dianhydride,



represented by the foll ow ngggeneral formula (2)
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c di anhydri
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[00291 ot rAg élgégoxlill(ﬁli’egélghgﬁ?{/@%ro:t ga(rt?lcﬁ)mli Tifrdted )})referable is a layered clay

3, wingraland fhere ma¥ bp &@yrlpaedoﬁemywkﬁém PPy elpp ppneals such as
| ] hepdigd) emésie, Bhi§sdtRé, nacmiiRO¥ickit€ and halloysite; smectite group clay

minerals such as saponite, hectlite, montmorillonite and beidellite; vermiculite group
clay minerals such as trioctahedral vermiculite and dioctahedral vermiculite; and mica
group clay minerals such as swelling mica, golden mica, illite, white mica and
paragonite. Among these clays, especially preferable is smectite group clay minerals or
at least one kind selected from the group of swelling mica, vermiculite and halloysite.

By so doing, the elastic modulus at high temperature is improved. Still more
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[0031pr olprichapubktneriapsepatedhas dsllswel | i ng m ca, gol den

mc ay sheé‘tI drtfefm \QJF& 5E Jﬂngﬁa@fkgrep il rl%%? B{ 4 ?HCLH%%QHJ‘[F ﬁisﬁ be obtained
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g r M@nd‘« $Ayent) dﬂﬁftl@érﬁsprdahﬁfg&héfﬁlyxtb@ JRition @AGubstrate such as a metal

Ceopapdp g e iiEis iy EPagR Sl Rl frgbor Hine,
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m ner a I'sS not Eartlcu t I's prerera
notbave 48d apgpumbeyHf ﬁhedys%iwma heyerronay pe evaeslaptds Imaddition,

| estheit ilaNatthgd ?é%rahé nkal WRed Ray b@iﬁrﬁﬁﬁa&ﬂ 100 part S by
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00328 B, o ey Baubsids i s gon Fsinged metal foil
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[00331 haihe msplatmg rdsyl lmrgimy bebcase@dy dmmln@ted paiOttbe wtalv@lygh@r prepared
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A process of producing a film used as an insulating resin layer in the embodiment
includes the following steps:
(A) a step of dissolving a polyimide precursor in a first solvent,

(B) a step of dispersing a clay mineral which is not subjected to the organic modi-



[0031] A circuit substrate ig prepared as follows. A
sheet or filmused as an insulating resin |ayer of a
W@R0enis2subst rat e may be obtai ned by prepari nRCEIP2007/000749
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pol yi mi de precursor is dissolved in a first solvent
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(Blikea step of dispersing a clay mneral which |s not
b ti
100385 o USSP b ik Sp € 4B BinERE i Tah i by 8 B R Feisy gro-
adfrwtlongnah@:osdlsall\fﬁmn obt ai ned by the above step (A)
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sep step of formng

the aerimBy ﬁ%e%ngpmyén@éwalﬁtpéhﬁ @@ﬂ&% agatyient wem%Wéhe affinity
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[0039PU birh & LatkR@¥hvent means a solvent that disperses clay minerals not subjected to the
organic modification and is soluble with the first solvent. As the second solvent, water
may be used. When a solvent for a polyamide acid is not a basic solvent, preferable is a
mixture solvent obtained by adding approximately 50 to 1000 of a solvent which may
dissolve the polyamide acid to 100 of water after dispersing clay minerals in water. For
example, as the solvent added, there may be mentioned N,N-dimethylacetoamide,
N,N-dimethylformamide, N-methyl-2-pyrolidone, pyridine, trialkylamine, beta-
picoline, alkylpyperidine and the like. When a solvent which may dissolve a polyamide

acid is added to an aqueous solution in which clay minerals are dispersed, and clay



met hod. [0037] The first solyent is a solvent that
di ssol ves the polyimde precursor and is mxable with
W@ bwosesoend sol vent. I n addition, preferably tP&r/Jp2007/000749
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m mepalesusiptiisperbedmt pdyitnddesuch treatnment. [0039] The
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10@1@ niik tuge ﬁﬂhtvfﬁfmay\fﬁdz Bhprowad. di ssol ve the polyamde
oct ! BP0, B L0 2 bR PP RRahtH Bk, e
mssttp heda\pd\:ariexkoltyal tac te o tepi (de and the step, (A) may be carried out after

N, 'M'e gbﬁ?k?ﬁh fa@?{mﬁ" tﬂg stef)\llgjeﬁﬂaiythe gtl P K%Pﬂng? EQ Famed out simul-

pyr tri am ne, betapic pyper 1 di ne
an@neqsll i ke. V\hen a solvent which nmay di ssol ve a

[0043]30I M@ﬁSt@ﬁ offdrfhingSa AR B¢ spiRadify BRUBRHUFe SALISA SBtainBd by the above
m ner alf(%sl are di spersed, .and claym nerals

ar%elbff %ar?ugls%ﬁe Inved Qv gs the S0b¥e e rovi ng the

pr eTheftitatfathatibaynethaies abSpdfinycmz&m limfteyadd @ay bscarried out by a
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he ol Vent are T necor por at
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di SREFSEEMLE n@aﬁﬁl s¥RBled ag_gﬁpropriate and used depending on the con-
centration of the mixture solution, type of solvent and the like.
After the step (D), further heat treatment may be carried out. The heating temperature
is not particularly limited, but the heat treatment is carried out at a temperature of 100
degrees C to 500 degrees C. A film containing polyimide may be obtained by
conducting dehydration imidization.
[0044]  The type of a substrate is not particularly limited, but there may be mentioned, for
example, glass, metal, plastics and the like. In addition, the drying method is not par-

ticularly limited, and there may be used a publicly-known method, for example, by



di spersion nethod is not par{jcularly limted, but
there may be nentioned, for exanple, a nethod of
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o ALy 00 B 5 R 8 e B R
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more than 450 degrees C and more preferably not less than 350 degrees C and not

more than 450 degrees C.

[0049]  Since the insulating resin layer of the present invention is transparent, the metal
wiring may be recognized by image through the insulating resin layer after the circuit
processing as above, thereby enabling the layout when a chip is mounted by an inner
lead bonder.

[0050]  According to the present invention, by the compatibility in both transparency and a

high elastic modulus at high temperature which were not obtained in a molded product



exanpl e, glass, netal, plastyics and the like. In
addition, the drying nethod is not p ar ticularly

wWo 2eoppesd29 and there may be used a publicl y- KnoRgT/JP2007/000749
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film by using a thermomechanical analyzer (TMA-50, manufactured by Shimadzu
Corporation).
[0054] (Light Transmittance Measurement)
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resin layer of the present invention is transparent,
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degrees C by using a heating vaporization moisture content measuring device
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[0058]  Synthesis Example 1
Into a flask equipped with a stirrer and a nitrogen introduction tube was added 261.0
g of DMACc as a solvent, and then 20.44 g of ODA and 16.12 g of m-BP were added,
followed by stirring and dissolving at 20 to 30 degrees C. Then, 30.84 g of PMDA was
added and the raw materials adhered to the inside of the flask were washed off with
11.0 g of DMACc. The resulting mixture was heated to 50 to 60 degrees C and stirred
for approximately 1 hour and subsequently 0.44 g of PMDA was added and stirred for
approximately 4 hours while maintaining the temperature at 60 degrees C to obtain

varnish (a). Next, into another flask equipped with a stirrer and nitrogen introduction



under control of auto-straimngand a frequency of 1 Hz.
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[0060] (Examples 2 and 3)

The composite film was prepared in the same operation as in Example 1 so that the
content of clay minerals to polyimide meets the conditions described in Table 1. The
physical properties of the resulting composite film are shown in Table 1.

[0061]  (Examples 4 to 6)

By changing Kunipia G in the second solution of Example 1 to a synthetic smectite
(Smecton SA, manufactured by Kunimine Industries Co., Ltd.), the composite films
were prepared in the same operation as in Example 1 so that the content of clay
minerals to polyimide meets the conditions described in Table 1. The physical

properties of the resulting composite films are shown in Table 1.
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the atnosphere of a tenperature of 23 degrees C and a

[0062] el atiavgpldrmym dity of 50 % was neasured at 250 degrees

oot gR R e et B G P i R R ggoduced i
Lt Syr)thesﬁs(ﬂ&&}pl@ﬂl rhd densdfixangpthe weightob the follyaside after imidization
eq | lqp%q)y %g}g 5@% {))lﬁlﬁBn drgstarfﬁgt%%fdtfghr oducti on

c as vent, and then

20 lmaCbhtéffn tortis ahtl 206 moxlzngnlé@mw@pclwérr@t sithdesged to the organic
goﬂnb@ﬁﬁ@gtl&}/wﬁst dddedl Rg7 @ﬂ]% AivaSQ|avll RErréd %ta@dm 8@ for 1 hour by a ho-

egrees C. S.addeq .an

‘?’8%‘?%?% t%aﬁtéﬂneadg%oa‘i“ﬁ U5 ‘L%Re&?é‘)lbﬁ?tll@ fodRig &‘éP‘éﬂ was added 80
wag bENMI fo olitdih a11%@igesionBMAtionWaichesislusedgy Miexdbud ®lution. A
was heat egr, . st rded for .
i BaEngohe oot SRR S Tt AR Byl Lot of pigppd sotuion
wak Zhgleidtha iﬁldstsohutlmedf Hiphorapgenexisrsatugioy whs lapplicsl aprd gless
naélﬂ)ts@étg L hg dltl&?bj %@R%Elﬁg H:Heetefrﬁ ergglrg ﬁ%&eﬁﬁo%b%gﬁ&éc Mt a heating

varni sh anot Wg
st 1 &S enit 1y @Hd P‘l‘hs%‘éﬁ%lt/ |ﬂa¢ﬁma%ﬁé trgafed ab%aelﬁ e’seroat 200,

g 250, Wgﬁﬁ 380 @éyréegru for ar}ﬁl)uf h}@éﬁbedtﬂzeﬁz t@o&ﬁln%am& films with a
an I_.SSQJ ve
g]f 3‘3?%5 & 1549 QHBC% Rr hg ﬁggﬁ‘fﬁ @&’Pﬁrtlﬂs Ogﬁhﬁﬂg%@?%g composite

adﬂkmls e&aslh(tWtemr'baMenhterl al s adhered to the inside of

he %ﬁlf re washed off with 10.0 g of NMP. The
[0063 (]H &exture was heated to 50 to 60 degrees C and

st i The dommsﬂa pimoydsrpaersirgd i thosanee epsrasionais mo FaamplsH so that the

( b&ontéﬂt Bﬁbllay mihétaRAOHGImitik AR (s QAMERRBEHNMAE L Bed i TAHE 1. The
a. njtrogen |ntroduct|on t ube, .varni sh (b)_and

vapwsgqa PIRpCIiies of the kesHlting cqmpasifgHin aje isows inr“v?abi@,l The
[0064] esCérhpgatiNeEianeplngs heated to 50 to 60 degrees C and
2o AMEBPNEITRRLHERTEL By fhetonRe] sk Bty ExBrRi S pricd on
haa glasspoibytaate so thef thecloiad i toitkizGs %o lﬁyO\Rélrglhtonmnds and @ied by
t yfﬁ@reﬁélﬁ R tE t%éi)rg?%(()etssl SGd%re%(q)@ lea o rate of 3 degrees C /

pasca -S con € poly C acC
s oMijt oA lp%awe@du SH @ﬁﬁ@rﬁb/slrrg iggchigptbaain a\m};ﬂmlde film. The

r eﬂ{ﬁwa ﬂb@é&i@s bNthERSHAME | pofyichidd LAY 8RoWwMinPY b€l ne
cent at| on was 10 % by wei ght of the
[0065Eo|
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Industries Co., Ltd.) which is not subjected to the organic modification was added to
78.4 g of NMP and stirred for 1 hour by a magnetic stirrer and subsequently treated for
1 hour by an ultrasonic washer to obtain a dispersion solution. This dispersion solution
was used a second solution. A homogeneous solution was obtained by adding 4.87 g of
the second solution to the 20 g of the first solution. This homogeneous solution was
applied on a glass substrate and dried by increasing the temperature from 50 degrees C
to 200 degrees C at a heating rate of 5 degrees C/min and subsequently thermally

treated at 200 degrees C for 5 hours in an inert oven to obtain a composite film with a
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1,3-bis(3-aminophenoxy)benzene, followed by stirring until the compound was

dissolved at room temperature. Then, to the resulting mixture was added 75.84 g of
3,3',4,4'-benzophenonetetracarboxylic acid dianhydride, followed by stirring at 60
degrees C to obtain a polyamic acid solution. The content percent of the polyamic acid
was 15 % by weight. Then 500 g of the resulting polyamic acid solution was weighed
out, followed by adding 11.3 g of 1,3-bis(3-maleimidephenoxy)benzene and stirring at
room temperature for 2 hours, to obtain a polyamide acid solution containing a bis-

maleimide compound.
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[0070pddition to this, 1.6 g of nontnorillonite (Kunipia G
manuf act ured by Kunimne Industries Co., Ltd.) which
IS not subjected to the organic nodification was added
to 78.4 g of NMP and stirred for 1 hour by a nagnetic
stirrer and subsequently treated for 1 hour by an
ul trasoni c washer to obtain a dispersion solution.
Thi s di spersion solution was used a second solution. A
honogeneous sol uti on was obtai ned by addi ng 4.87 g of
the second solution to the 20 g of the first solution.
Thi s honobgeneous sol ution was applied on a glass
substrate and dried by increasing the tenperature from
50 degrees Cto 200 degrees C at a heating rate of 5
degrees G/ mn and subsequently thermally treated at
200 degrees C for 5 hours in an inert oven to obtain a
conposite filmw th athickness of 15 mcroneters. The
resulting filmwas not honbgeneous in which
nmontnorillonite was aggl onerated. [0066] (Conparative
Exanples 3 and 4) The conposite filns were prepared in
the sane operation as in Conparative Exanple 2 so that
the content of clay mnerals to polyimde is 5 % by
wei ght and 8 % by wei ght, respectively. Both of the
resulting filnms were not honogeneous in which
nontnorillonite was aggl oner at ed.




[0067] (Conparative Exanple f) A solution was prepared

by adding NMP to the polyam c acid produced in
wEykeses Exanple 1 and then adjusting the weP@hiP2007/000749

the polyimde after imdization to 19 % by wei ght.

This solution was used as a first solution. In

adgdiabieon to thls a 2 %dispersion solution was

obtaired—by—agding1-6—gafFanergane—wontnorillonite
trieated wi tth di met hyl|di st garyl anmonijum ( S- BEN NX|
pro&ucgd by Hojun Co.|, Ltd.) | tqg 78.4 g|of| NMP and
StIFngg for 1 hour while lapplying ultrasonic
triegtinent. |Th| s |di spersion sol yti on was used as a
segond” sol yti Gn.|>Ah B nodeneoy
by~addi ng 4787 g-of" t'he|“sgtond
fifrst_sal utji on. |Th| s honbgeneol
on a gl dss |supst/rafe jand dried
tenmaraﬁure from 5D degregs Ct
he@tolgnig r atje 5 gdegrees |G mn
thgmna&ELsétﬁe@teﬂ at 200 degred
i nert—ovenito tafnrta comnposit
of| 6. mi craoneters. |l n addi|tion,
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[1]

[2]

[3]

[4]

[5]

the thickness after drying ig 3 mcroneters. The
applied filmwas heated fromroomtenperature to 240

waelegpee2C at a heating rate of 6 degrees C/ m PCUMPOO7/@0749

flow of nitrogen in an inert oven, followed by
thermally treating at 240 degrees C for 15 minutes to

obtain an insulating fil npwRswhich one surface of the
filmis a thernopl astic L@F@F%Se resin | ayer.

Ther eaptc@tuit JuRANRRORI ﬁkmg aﬁ\{@ulﬁ*ﬂg%ﬁﬂ B &r ol ysis

copper foil é\ﬁ h a_t hi ckness of 1. ters,

manuf attdréd B{/‘ RUNELGRN dgNEE GoRtAlpR PPl Y@(‘} € aE acg‘;érﬁaeral

an i nsylidnswgtiig feinigyee hb@ﬂdﬁdstb:ymbtﬁﬁﬁs ¢fr rﬁﬁ fest thaglot3aGGRa and not
a polyimdene T degrees peel test

was condu ﬁ%%lg@b fp%ﬁ&?{lﬁgéeers &P i ng polyi mde-netal

| ami nasaed 1nnulat11¢g)redmr1@3®r\mthm thRrEndiviad 20 nmretonmterahah 4 hght trans-
resul t yas.0oBndt 'hl!s?‘tﬂ%{g@ it Lwavaeﬁ¢t5 Bkso fbs! r at e

conprising an I nsu atin resin erein said
i nsul aﬂil%@rqug@hsqaé@@w@mﬁ@.% lyimide and a clay

M ner ayhersal did 1ﬂ§lﬂﬁtﬁi%11’6§in N8t Rad @Nﬁroﬁsﬁc%ﬂpﬁsﬁﬁﬂdo@fflclent of not

e ot eroteh e gpuld ket Aahadulol el matn v RPLE e plycpumiaity of

wi t h a2Q o atkddess of 20 microneters has a |ight

trans t a wavel ength of

650 nﬁﬁ% (gfk%ﬁ S%St&% aéc? lsﬁ%'%acli]alégl (ﬁ:%or ding to claim

1, mhewb¢mln§a1ddlns1ﬂ@t1ngale$ln deveebise walgerbshepsiog of not more than 2 %.

hygf 03@9@&1&&&9@&&&@&&9@1{5 ﬂo%? %"f cﬁfm@ Plo 5 ess than 5
ppm % RH and not nore than Hg % RH at_a relative

humi di Veism oryesys@ et ogid pelyimiges it pyidhgsized by pingdgamine
accor d¢dmgpdu@d§ma1 m1l or 2, wherein said insulati ng

resin | ter absorption of not

o[ 4 ! e BrBoe PRPEO Bl aPiraPein D Ba e by the
cl ai msfolloving3gengtakfaemula 1pr ecur sor of sai d pol yi m de

is synfd]l d3zed by using diam ne conpounds and at | east
one of saild di am ne conmpounds is a conpound

repr esent ed \é foll génﬁer formula (1) (in
the fornmul a 1 and %, eac |ndependently

sel ect dfr mth nSISt i ngle bP

an oxy 8N atjom \Q) %ZomO/[a a bo I'2 group,

sul f onyl gro d a hydro n grjoup whi ch may have

been substityted wWith a Ioge at m Ys are each
mdependently sel ect ed f omthe gr'dup consisting of a

hydr ogen trtfefmula (baixo gRnXah@BactRindysindXntly @It fréH the group

al koxyco rsgtlilgg of’jl a smgle %ond, an oxygen atom, a sulfur atom, a carbonyl group, a

sulfonyl group and a hydrocarbon group which may have been substituted with a
halogen atom, Y's are each independently selected from the group consisting of a
hydrogen atom, a halogen atom, a hydroxyl group, an alkoxy group, a nitro
group and a hydrocarbon group which may have been substituted with a halogen
atom, and n represents an integer of O to §).

The circuit substrate according to claim 4,

wherein at least one of said diamine compounds is a compound represented by

the following general formula (2).



[6]

[7]

[8]

group and a hydrocarbon groug which may have been
substituted with a halogen atom and n represents an

wo poegeso2of O to 8). [5] The circuit substrat ePCT/IJP2007/000749

according to claim4, wherein at |east one of said

di am ne conpounds is a conpound represented by the

fol | owagngeneral fornula (2).[Chem 4] [6] The circuit
substrate according to gny of cI 1to 5, V\,hereln

7 e G By,

ki nd sel ect ed
verm cul ite and haIonS|te [7] The circuit Substrate

accor dimycitayitanhstote gicaidigg © any ob clanhet & h sai d
crrcu @vhéjéfﬂ%tafda&%r fn?ne?alfcbﬁt)éin@h?n &lid ﬁﬂhfaﬂﬁg’;‘ pe%hf 13¥&t is smectite

whi ch further cortains a netal [ayer. he circuit
subst r 08P gk ahieraly o gt Ay ope kisdaelegted lf%n @16 e ispyelling

sai d chauvgmﬁaﬂﬁg i@@11b§s@ ch| p-on-filmsubstrate
usi ng ”Pl?é grc'u?tsslljljbs%}altengcc ng to any of claims 1 to 6,

wherein said circuit substrate is a flexible circuit substrate which further contains

a metal layer.
The circuit substrate according to any of claims 1 to 6,
wherein said circuit substrate is a chip-on-film substrate using said insulating

resin layer.



