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boiaﬁe%b‘fered with 0.1 % TFA, using a flow rate of 15

(0043} 50% S‘ﬂéﬁbf‘fdﬂn‘iﬂ}g £fifoh H? BhreARAY tHRMhiRerd Yol Pibh S8hiR6d BY the above
run. ures of the%@urlfle

peﬁﬂ? et étgatggﬂ c}’@rﬁrﬂnﬁé]&e VeBfSect r ospray Mass
SpeThe €ikn @@ma(tﬁSﬁW)odaa abylmrtsculrﬁd}l lilmhed pepinaybe carried out by a

TFﬁ\LPD%{c%gkr\{\gvn et’chgd n)? ?%dullg hﬁ nL[l g{uge ?q_ﬁti(%t $h t%‘réllsﬁbstrw[e flallowed

as “a counter 1O
puby diyiret thosolveiswendm with rdixpé ﬁtwldwe:ss mey be gbibjned: A dpublicly-

f o AGsAkHLD Bhay by PRSRIAY ap 62&9 afdl SbtaR Qér{%hﬂgoéh the con-
exchan resin bed, prefer hrough ani on- exchange
r e%qmtra%e%&thsmxtp(mlut&n BiRe &

lyentapd thsdiee
ani Qﬁwﬁﬁﬁ'@&d@@[@) rfRsthér. hehﬂtr@a.(ﬁﬂent(iﬂ@eﬁe cahfféd &ﬁl«m&Eeahﬁ@ femperature
r at e ass

Sub b Patr g St FRaRAl CERpedds RRR B dedhipe of 100
acdapranlUto M0.degres Cha fﬂn&pﬂmMmQ polyimideanay be obtained by
hyggncaﬁgtllr%r ?‘gd&%ﬁuﬁl ?ﬁl des, in the | ast stage of

ring, ed peptldes with the acetate
[0044k | Thevpetof e atlsirata is hOMPaIWQJ«l@ﬂY Hihiged, é)gmhterqwrgassm wenéened, for

ek ahigld, 184 rﬁaﬁloﬁﬁgltlcé B R @aRe 1 Addi®n, (R d?ryﬁ‘[@m@% is not par-
subsequently | yophi | i zed toqgéellel d the white't

of FCUMIY Bmitey., aa%ﬂtere 3y PRSI Ribicl yalfnq“@blﬁﬁﬁha@ef@r example, by
and/ or such suitable nodifications, which are well

within the scope of persons skilled in the art, other

sui tabl e pharmaceutically acceptable salts of the
pepti dom netics of the present invention were

prepared. General nethod of preparation of
peptidoninetics u3|ng SPPS approach Assenbly of
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using Fnoc solid phase peptige synthesis (SPPS)
approach (Schene 2). The Fnobc ami no acids and the 2-(lI
wok®enesory i azol -1 -yl)-1,1, 3, 3- PCT/JP2007/000749
tetranmet hyl uroni unt etrafl uoroborate (TBTU) were packed
together in vials and positioned in the am no acid
MDGHih €aid blak ther, BynblAe shdt aftrogln sthetirasal tatliadon, dfigh frequency wave
d| i sdotﬁr ?Egl et hyl am ne (DI PEA;, 0.9 M and DMF were
reagent bottles, under dry nitrogen
[0045 ht s plhtemetal Tded a5 gw metalFlamr -iPAle- IREGIPSIr¢ 0t 3®stmatel ahy;metal may
g d
ge}; <y {Hogg%a&ﬁﬁﬁaﬁ%%i X@Q??ef%ﬂ)le%b@%nth?}é}%%hfﬂe mentioned
sI Urleapt 9%&1@@@ of ekl seleftedsyomghe gioup senspiigigaf éﬁléi?fflfHCkel cobalt,

t henhrSMnirh 68hZ @Iumnﬁuln ah@ @taﬁﬁl’é?;% B@él‘ £ WAICAsas a‘l‘l@ EhepaHf! rah@ ¢hore
out %%ﬁflowrate qu é Tabe er

wak'® %EFWPH“@P%HPRFY Al iStindess pige e11%51 % oy
De@inctdiag 4o rallof) ﬂnﬁﬁnm emtpaluﬁsnm afley zn’ekihwhkdn R20%er more

pi n n nutes and the deprotection
r%f%aﬁtil %rlreegp%era&i/% %n of the colum effl uent

[0046ht Thare ntml(( Bm@,tqt)lon on the thlckness of the metal layer if the metal layer is formed

H2]-!}{- a!'{'aﬁé %;Bnﬁ%é\ﬁel%ﬁng&q}as E%B'Cﬁllégg g"g&f&ﬁﬁ? Nt lgg\t‘hgn 0.1 mi-

Sche of Se
Ex%regeteﬁﬁ SIS rrwée {haa 1@ %9@616&98 tORPTE @reAeiR PIyings iﬁsméﬁ 2 mi-

cy&bfRtedshdnddingdré tHa@d 0PMic\vatelere Yied futhint &Bre%ﬂ@ﬂéraﬁbl/}ﬁﬂl(ﬁ less

f_ 15 t
Pl AT R U ATt I BRSER Vo G may be selected
TBaddo(d3n @y éauri thalabonte) range, lfdsr&axp]mpl%em den 66il BDIpREArabB used for the ap-

-~ L4abe éﬂl ﬂ’g{%{r%gﬁ)?&:%gs %Bf Ak {%H{ vt 2 & SGHAC B ferably

no aci duc Wer e renove
C ou&@dﬁorathd WI@@gnreﬁylrmeurgl tmrlda the {prgeaeitirep(/anpdisationd

[0047P1 Strhd ke 2OMF 1d§@ﬁﬁn§ Y&l B gyerWsé Nina g re§éﬁﬁ |1@veﬁflor]-g, excellent in
m nutes. Furthernore, syn¥ hetic cyc depr ot ect.i.on,

waSHISPEEY YA elaskc BAduits tﬂ)lgl%@ﬁé)eifaé?féé’fl% élmeﬂfsw@ah%%w (low
aS&efmil)expinsidnﬂﬁafﬁcﬁkﬁlp)t Foethishedsah, depraé eeduiouboyLe Bas at least

e T R L

vvaefha apstrge (shdliXely tmoncutresyi prabber erchds peptdigeonneesipm sinking,

fi : .
eefhh% L&A Eﬂu{}% E(%Ség[]la‘{} glﬁlgmﬁ?tﬂ)c%k/l:% W énre}a{e(%}ﬁfgﬁgﬁ?ﬂﬁ%:at a high
an@ﬁtﬂ)ﬁ@ﬁllfwan%?ﬁé?ur‘f 100 nL each). Peptide-resin was
[0048fr i %e’nrhn\{ﬁéil%m@\f@sﬁn BeePof(tBe Bfe);erﬁrh@veﬁﬁ@ﬂ Rdisad for%thf:en film

Ni nhydrin resin. C e to ch

i \EUDRYRE mech 15 od V‘ﬁ‘ <SIEF‘|?{E ‘6#3 (&% e% 1?53 dape processing
Aphies wl&rmeﬂgxinghbme {zgmr pleasyel (Epefﬂltoh and eiceﬂlhlet is dﬁménsﬁmal
a”ﬁaﬁiﬂ@r Beg2lsa it%eag gas%%trﬁgd t1 5@8 rgt%re near [h Jnauy ting tem-
am no group on res i was consi &d'

t opdyetuge. gbe ﬁqmpﬁeattnestear the tmuemmng mmmleds ngtdtseéhfﬁn%SO degrees
Sofiafg E&B?&%@re"cﬁ&l{ SGt?de;g}‘&fs '@%!réfer%ﬂﬁ' dot RS@{H8n BbE BYALE AR not

carried out to asses urltify resin boun
peprreban $Hdegrees & prebmpgele by pldest thangd Oggrees C and not
t r@lafeetﬁamgmd iredsire (1 nmL) of TFA water,

0049kt SEERITA ﬁ%ﬂ%tg}gtfﬁeﬁ%Yieﬁ§5@hlp%eégl&§é€3&ﬁ8ﬂ B SR
Theirirgshay b@&cf)gﬂlz@rtgdimasgaslhedg}t theiuinhy resint lyeredter the circuit
TF
eyl 0, Wi 5,0, R
t hké‘éb@mdﬁes with diethyl ether (2 nL). Resi due
[OOSOFbt AlcB&GHingas 1rusBRAARehtbndby Hel doﬁﬁi)aﬁ@ﬂl%f 1n(b%t}mfﬁns§5.‘1@ncy and a

he aqueous | ayer vvas extracted three ti'nes Wt
di Behylases perulpsathigh tepperafyigedtich aipdiot ghlgingd ¢ g;la% sroldpd product
and freeze-dried to yleld the crude peptide
H2N- H- Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OWe) - (APP
A) - CONH2. The |yophilised peptide H2ZN- H Al b- QGT- (
a- Me- 2F- Phe) - TSD- Bi p( Owe) - (APPA) - CONH2 was di ssol ved
in 0.1% aqueous TFA (ca Ilng / 1 nL) and its purity was
anal yzed by anal yt| cal RP HPLC and char acterl zed by
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HPLC anal ysis of the purified peptidom nmetics After
purification by preparative HPLC as descri bed above,
we@ob/ogeept | de was anal yzed by anal ytical RP- HPRQI/g#2067/000749
Shi madzu LC-1 QAD anal yti cal HPLC system For anal ytic
HPLC anal ysis of peptidon netics, Luna 5m Cl ; 100 A,

oSS B 0?5@0 léx Bf AEdGRLHGT] 1IH§1€ dnd Ha& BnifleralsNe#olyimide-

g dlent of and Al er and t

acaﬁﬁ’ §}1‘?‘?r61r?08¥P aﬁh? %N%gﬁre&mi F‘é‘rHC%f“béFaté #gd the like. In

r udditics, g plRRAldebhe ﬁilﬁHral dohpl citngro veattheowokkybiMas By visual con-
SPBb ST L FOE R e R SRR AT G eh gy e o

ei hdreing,i andftharefora jneythieappbed loChd/Bimmdezatikmi gpidalensification of
quél@%ﬂ@%@el@@é&%&%ﬂc@?@%cﬁgﬁé 18Pl - 3000 (MDS- SCl ES,

a) was used in al yses in positive and
neylod¢ Eox the In¥entigBpr ay node. Full scan data was

[005 1]610 O pilef@ichtRY. Qﬁe %ﬁ%n@ﬂ%nﬁ@ﬂ@ﬁl o eﬂ)‘l’aﬁ%&ﬁﬂ%@re deRf| rv@lﬁﬁ@ference to

unit resolution. In all cases, experi nental |

ne%%méas P81 B BresPniiRY HEN wtmw@t ol BY there Eﬁ%malrﬁs In-
t h@id@rﬁhlﬂé}u |t}ﬂat a&iﬂ)rm@ng af BRinspladhegitha folWaiighy.
ﬁ’ %IC of the mass chronatogran1mas done usi ng
;@ GEF€. Utilizing the synthetic
netN@ﬁéh&mmﬂnﬂ@mmmhﬂmbnﬂ al ong with other commonly
kno g vari ations thereof, the
fol?@q%gghﬁ% é; Qggzggplnetlcs wer e prepar ed. ThIS
| i sm-BE: ﬁd@dammvﬂﬁmPXImH*@@wlous groups of

peptﬂﬁ@”lﬂﬁk&@ﬁnﬂM@Mthﬁéﬂn&ﬁpﬂ&SR@&ﬁﬂ according to
inventioon, and are expected to at |east

t he ese
|ncPEbeP 9?%ﬂ§ﬁﬁ%?P%tlons of these peptidoni netics.
HowBWTeYA: 353dht-desbbaisnetes haubdakyliotcildelimppstidaied as

t t he enti.o way. In
Tag}ﬁ)b%g (3| _J;] 4 4S k r??l q{etracatrb%i(g iy rzrlgltd o anhgfin%ér/ esent
|anhﬂD@nmﬁwéKmsQmwdwﬂhanguhnth their correspondi ng
Seq L of
pepﬁpgomMr?erlg s r%%%?lé Llﬁ‘glg(#’?y l%e:ng%{ea RCUI T SUBSTRATE
Tec Rites) each @Vﬁuftemom]ExmleﬁrV@é@ﬁltf&ﬁWt plews-el at es

[0052} 0 av féd:de@éé;hhtﬁ%ﬁidré&h@lt_ %Qéiﬁérﬁélﬂ@f iﬁfdrztlieqﬁgcﬂ%usﬁt%@ degrees C)
cal Stren

Dok nf BBt e Mot OB Medempgrs e Aol fepyprement
usmch tensitehiefdrivation swdh was peﬂfﬁu’,ﬂeﬁl by witg kY £di mamifastured by
d ti
eﬁh&o‘?ﬁetﬁ& é@lpa'?ﬂic ﬁl‘ré%sh,llre&ﬁ%na gv; F ?natde lumle&zwehé&lﬁﬁl?% of EQe rrPerature
nownghof 3Q to ¥alepeses Eda hemngpake wif Aiddereas CI/mive awirdiel of 0.02 %

usﬁﬂiek Borftrdl bfhdtol sﬁal\ﬂfﬂnﬁr& f%%EnJ 'lsltlf‘ Nk %ddhﬁoﬁ ecHé‘étf)lea ¢ modulus
and an excel | ent o been devel oped. [ 000

Fok' aeterenined 4 g0 A SIFeSt s Iag g e B HReTgaving a fength OF 20 mm
m mded widig of § @, hi gh performance and densification,

10053 o A REH Pt R el BB et o 8l - rade of 5
pOI Yherbdeade doaftidiatt of hadsir enpatgin- (@813 iat y tempendtinegn gfe range of
fa%b%e S élaﬁH%?E) %o 43(pd ers '@%Lﬁiet&‘ﬁﬁn&ﬁb a tensile dmethod in

p I cation or an el ectroni mat er | desire
t h‘é(hlchl’ﬁ]@ ehterstgi (Shrinkage)awithg tilm pes meaturethoy vhenaing tapigmperature

V\ngnktﬁ@ %rdn'gé )sz l?(y tdW (gnllqetgfe%ﬁ Wﬁlﬁé‘@@plﬁﬁ a 8RR YRingl t0®B¢h ends of the
ve | Qha , as en no an 1.no
sublp E}ﬁ gangat @Qalefleﬁﬂwf %WZ&&W%?@ &panufac %%f Elo éhlmadzu

t h€otpoestioa). properti es and mechani cal properties of

ol when an inorgani c substance such
[0054]2 g“lﬁtdﬁarrlﬁr%leraeMeasuretme 2) is added to pol yimde,

t he afflnlty of the clay mneral to polyimde is |ow,

t hus causing problens that the clay mneral was not

honogeneousl y di spersed in polyimde and the charac

teristics of polyimde was not inproved. [0005] In

Japanese Patent Lai d-Qpen Publication No. 2006-57099,

there is disclosed the addition of a layered silicate

mhlch |s |ncreased |n afflnlty mnth a reS|n by

o e o g,




By so doing, the filmis excgllent in elasticity at
hi gh tenperature and di nensional stability. In
W@owpnosoey the filmpreferably has an el asti c POUIR2067/000749
of not nore than 30 GPa at 450 degrees C. The
reduction in the flexibility of the filmdue to too
h| ghb Rghtelagsthit@ned ul wis elepythad 650 evfewtae@etel{nﬁﬁ)éc%y Mﬁmring a

h k f fi h il
Bt B Rl o MG b B e e B Tite 0B Ssiigdl ul-
40tr%1allet -uisibdev geetngpthotahet6S0 Va2 @h ahlamufaetlmce]b}esmbmydszCor
g ﬁéﬂ?oﬁ £ h4§ra1{§m1§ﬁn& %%M tottll?a% O?Q%ﬁrﬁtv{/lﬁpa H}Yﬁkness of 20 mi-

t1ron in sul ating resin

c o‘FfQ@@&ijS Wﬁs ealraﬁatad fiomhe Sniglegss anddight pansan{farogrof H@rfﬂm by
[ n@sﬁ@glth@qoﬂmng@qw@gmpf the operation. Incidentally,
th ht t z%’s‘th n]%&‘wgenthethlckness of the film
S ht transm ttance obtai ned by
c oﬂmear Iﬁgm gf intdrisgh obtaiied bmphtsarg:zemﬁoc&lrémhum gHt lof éntensity I,
i % f le]'hSthmo A concgn gt%rnSC E%d tth %‘ﬁes% I_t J Il)elrcggntage of I/1
ness m cronet ers usi ng
f otepmﬁpmga @gh@tar@mﬂ(@ye (Abhdogdath c@re{s@ﬁs :anlabg)rbzglcb and k represents

kc&n{o%)r aﬁ&frbzﬁlcla'c&iﬁlcféflt intensity | obtained by passing
chromatic [ight of intensity 10 through a sanple

[0055hav£¢@1fwmaa?n eloheieprrpian e € cyomingidkness L, the

r el Atpr@ﬁh&&% p019fmlﬂével @;@@h‘l@oﬁt}liﬁhit L2103 &fﬁ)mdacsus?sg abkics UB@acut UCT
ercen resents a ra
SRRSO THRgg o) Mo BeannsCativS Best BirreonAng mesh
r emp@segmds aadrmbained isodibsnden steefdt ickiyeniherakdpacing 4 y
wh .
&%Alﬁhﬁﬁs cﬁﬁé‘fé’étﬁo{/@cfgosgé te%‘gﬁxx?g(bﬂﬁé(ﬁﬁlﬂq&‘fﬁyf I%Jéa%gl aa\%ﬁﬁ%i By Philips
t heol hihegttan Beeqleramn vqlege of 30@ kYias been

[005 6]3 0 n{’[@{/’érb%g I Bk pdhdibih €Béficler MRbAIEmEFEM con d U ctor
device such as a circuit substrate by usjng

i nsti laRgth G p SN VA FYRISUIRA DY HSing aé%%ﬁ‘é’ﬂeﬁh?’én?% apygy#er gavipped
h I @hth QhﬁﬁdltyccdﬂﬁﬂUIhIﬁS(TiMAmmbSt ﬁﬂiﬂﬁ“ﬁc&ﬁﬂéﬂ ®y @ adAni@lrporation) at a

i n%gaﬁltve anS %ﬁr%]&é)?' nt r@ ﬁy IP‘H)I’ g\;lt ﬁﬂgeﬁﬁgrtoscoplc

di @fpensolh) cd)afflgaemf(CélEjl(pgmf% lRéi)aWas detpotipédibydplottingrthe measured

e
T N T
m w@@p@t%ﬂpmd on of a polyinide precursor solution and

(0057 diwRRt shefptiml Mbdsaengfhta clay m neral which is not
ic nodification and subsequent

sub cted to the or
dryi ﬁ@ weigé a%%ﬂr%mf%faﬂmﬁt?rﬁ TR RGBS H VG g‘ﬁéﬂ‘tmoglphere of
deﬁ ainiperasiielof B8 dexpeal nad alrdhgve. hl{n(iiaftyibf Ter whi lenassl at 250
Cy e G Y i R bt pl i Bl B ks ing geyice
pr @ﬂ%méﬁt@lﬂyedb}’ﬁﬂanuma\‘iaw%(:q hi.idkness in the range of
[OOSSﬁ t gyﬁgem ExphmEters is typically used. [0015] The film
%g% c expanS| on coefficient of preferabl
not h}t%§ aﬁ %EHHH) pHith a5tREeT RRe 2 igfogen MredygHOD bR Bigp ggided 261.0
RH; aNDM®¢ & zpﬁ(ﬁf/eﬁﬁ ahknhyh@lfz(rm beepA han @1 ppet %Ww&:lﬂ&added

th 15 0/ RH a |.at d
o weg oy 8 el Ao e S LS hﬂ}?@ ¥ gt PRIDA was
t haddeil med dfe rawymateridnairmidst uneeinsids of fieifbik merawhshiee bt with

t 01 £ ;él{)rf ]ﬁqga 'Plf_e Ekﬁﬁ%‘?{}é}e \%Esqga{ehtté/ 50 E%é(;]ge%ﬁés 4 stlrred

nt al ne or ex
t h%)r apprioatmately dthoynasthanberepyendy @.4¢ igon PMDé wasragded and stlrred for

SUBS6ahftelf @Qéﬁ% whie chdihNn Lhe 'Eéi‘l%e)fatﬁﬁtsat 80 |db%l%§sr C to obtain

expanS|on coefficient in the range of 10 to 10

deBish @)aley n%m%ﬁrlﬂaék BuiREy Wil a80Tdege életgogen I@wductwn
so doing, the deformation of the filmdue to the

change in tenperature is unlikely to occur and the

di nensi onal stability nay be maintained. For exanple,

in the process of nounting a circuit substrate, the

war page and peeling-off of the filmdue to heating may

be prevented [0017] The f|In1has a mater absorptlon
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|, 4-bi s(3-(4-am nophenoxy) phgnoxy) benzene,
I, 4-bi s(3-(2-am nophenoxy) phenoxy) benzene,
WO 20090089291 - ( 3- ami nophenoxy) phenoxy) benzene, 1, BEHirR007/000749
(4- (2- am nophenoxy) phenoxy) benzene, 1,4-bis
(2- (2-am nophenoxy) phenoxy) benzene,
I ﬁibb waif 2dded- mmg)amﬁnmas)apdwmxmhb eienelven2 dofPRID Svas added and

| %1 %)I\Zegggl? Ii]lg]?r,:go% g ﬁg@g%gfﬁoﬁ%aefﬁ 170 & of BPDA and 11.06 g of

|, PMBAS (V8 atﬂdaqhanrbﬂhem xydtgivdnadhyjddan zh;fnla$1de of the _ﬂask were

L %?ﬁieﬁ ()%\(; %W?X’Yﬂ{% ﬂﬁ% MRE0AERS hehted 1858 to 60 degrees
e no

am no p enox
| , © apil s{iged amrﬁémﬁéﬁﬁwﬁéﬁéﬂ@gﬂ}lbém@h éb). Finplly;ig another flask

( 4ec§> @mvﬂﬂp@ﬁﬁ@f%@ ﬁ%ﬁﬁ?@é}l BeR%RBEon thbe-RAbsh (b) and varnish (a)

<%ﬂ§%%ng heno %%ﬂ 29€¥é3§%é§ ﬁggﬁ@@ﬁ@p\ypjpgpgtosoto60

( Zde(gﬂearﬁ mmimﬁnd)fm) @pﬁn@myt)ebem Hewre to obtain a polyamic acid solution.
B gh 1|re§!§§ %ﬁ %mgcg engl)l()%%nqh %naox(%%a c a 1tdhc\6 ggﬁ ét?r?: % by weight
|, Sxdoinsif lpr@?/lsamlnoqiﬁérd@glsﬁ)ipﬁexﬁ 3RYGQ lzullatplawabefrmeﬁe
[0059]( 3(11%131 (ﬁ
phenoxy phenoxy) - 5- sec- but yl benzene, 1,3-bis
( 4- Tb%p WY ASICRY ﬂzssnth‘?%Ewmﬂ%ﬁz)\éaﬁéeprempltated in
&ebﬂaﬁcﬁlﬂana 2is3BIVEO nﬁpﬁmﬁ&ydonhm@warﬁsﬁmm)\m NDendy weight of

| G B e RS RSP e R DaR Sfon. This

|, e Rasy(ubedns afiphueolonyn).- 4-t ert - but yl phenoxy) benzene
Irbaddgtéon( tg thlrsﬁ 1n6o [%ﬁ)f nmoo)?trilo%lé%nolte Vghl%h 153 né)t s%béectedbto th? %réamc

nz@ﬁélflcatlon was added to 78.4 g of water and stirred at 10,000 rpm for 1 hour by a ho-
|) fhoBéthed 16 Bo@iR 1P PNERRRIYY RYRBISY dolduiot. ThFRbILRGE @NGted

|, Srfepld Sigh watenios abiin a O 25 I dbwervinn RO which atis died 4s asecond
|- bj,z(?w\gclﬁ;ng goam gﬁifﬂhk&ﬁﬁle(%%lgﬂikﬁﬂwwgmdual@tahﬁécbﬁmsggﬁi éh: second
- SISt 30 R IRPLTRR Sy P IRER 7 i Bhi ) R RE s gtuion

t h€hd hdmeogeBreussolutino vors trpsierréd modasfPetrrdsbesinairigd at room tem-

CoREHI, b EnAS el G P Q0 Sl e
cotpt@nen pellledethsle a 35%6@%8%@9%@0@@:1@%9%1% i Plain
( 1éorﬁﬁagﬁ3flhﬂls (vith atthiekhes Bfllﬁto(j@ mlc)&;m@teﬂ, Hhealtie &ﬁﬂhn

o1 SGTEN oAU A ey et Y ARt wll RGO et sog iispgrvere ho-

g r mugeneausi}n Idfspétyéd g]rumutp findoge tb)acfewdayeb@ fin gdditign, whe eitysical
ea Igpé’?r\{l gfst%n res F%tglcto 8 1te il, s a?e qﬁ)\xpngl%nfa% eofn Ys are

epen group consisting
[0060bf beVdﬂﬁgmehbonl a halogen aton1 a hydroxyl group,

an ghk Q&M Qi@ Y#m VPas'Prd a?e&h%@sﬂh%&riﬂ%ﬂra@%@@&}ﬁ}tﬂg NQWRhat the

whi ch have been 'substituted w th hal ogen

an%Pnr‘PDrt eprlax sHpealg o poly bgide meetsghe eprghjtions @e%qbe%n E%ble 1. The

I eﬁf%lsuﬁﬂ opértitder @i %mnﬁngaﬂ‘ig@Mmm a8 @H%Wl‘giﬂ 'Yahble L.
re ra SE IS a conpoun represente yt e

[0061F ) I‘@Wéyg wefﬁ formula (2) [Chem 2] [0024] In

ad d Blylchmngm‘g’lKnnllpvamm theseeondi sotisioofof Eremplieantoraesynthetic smectite

Qﬁ%& Ss&r ¥ {1‘ a'@%m% NEaREIE 1KY de Bmpoe M ilms
preferably selec
| , Belsi ps¢Ruethinibp serroxpe) dionze sieExample 1 so that the content of clay

4 ﬂllr{%'rzﬁg & @1%%9@@&@%%%%&%& described in Table 1. The physical
- di am nobenzophenone, henyl enedi am ne and

4 Iaropamﬁwma F??HBWICQ{IWQWG f[ﬂmﬁzae;? shayn iRel ateeks ent

i nvention, as the acid dianhydride used as a raw

mat eri al of a polyimde polynmer and/or a pol yam de
acid copol yner, a publicly-known acid di anhydride may
be used without any limtation. [0026] As the acid

di anhydri de, there may be nentioned, for exanple,
pyronel litic acid dianhydri de,



| - et hyl cycl ohexane-1- (1, 2), 3,/4-tetracarboxylic
di anhydri de, 1-propylcycl ohexane-
WO 2020@028, 4-t et racar boxyl i ¢ di anhydri de, PCT/JP2007/000749
|, 3-di propyl cycl ohexane-1-(2,3),3-(2,3) -
tetracarboxylic dianhydride, dicyl ohexyl -
[0062B, 4aamnﬁﬂe7ptracarboxyllc dlanhydrlde, bicyclo[2 2.

b? c gﬁog lg)ngila%]p%%gaéeﬁieby;a @l blgw t{)cdé @g%l aichde Solution produced in

di &ymgrcd;m Idbeymple 1 and then adjustlng the weight of the polyimide after imidization

ai S B ERTRRDARE R, g R BRI re or
t vvohb? difgretoghindls6 @fof wtm@mlﬂ%@r\’dmlwsmt ahiested to the organic

di aohyRElislesadBMeDe PSed-of Attdr@d %ﬁﬂré@&ququoﬁ¥ h8ur by a ho-
di anhydri de, speflalk%%% ferable are r onme

acAETNZE LS APttt ISASTRAR IRV TR 5%1%91)1? Was added 80
acg of Nﬂ\ﬁhh)ydﬁalda lagadlispersion solution, Wthh was used as a second solution. A

3, F?orp]o fieo, bses%ﬁ.ﬁ %h%&lgns a ned% sﬁo% addl 616'5% of the second solution
di a f% e e reactron I"e di Am'hé

c owrp?dlg]df the flasttselulhalméﬁlmhcymgﬁna@lsdomtlan rwgpd rappileedl an a glass

t yﬁib@@!ﬂlﬂ: ﬁnd Hrl&hﬁy fn@f&ﬁngftheotegl?eltaﬁlré fl%él sd tg%g]de!gl%eg 08t heating

present_ 1 nventl on ngredi ents my

c owfea@ fnedegrees & /@@pypﬁﬁ%ewnymer@ﬁﬁy geatgd E’oarnylaﬁﬁt guen at 200,
acwb 300 @hcym déé@&ﬁ efong Hor tréb@emaregow@bthﬁ%alpo&& il with a

m ner I S not i cul arl
SRS %P §g\g PUGEFEE | G 7 %1%41 &Foﬁéﬁbest‘)ﬁg}eereﬂﬂﬁ%%‘éompom
neﬁhmnnedhsmnnﬁhﬂﬂmh kaolin group clay mnerals such
S e, amesite, chrysotile, kaolinite, dickite
KM63§ ﬁgﬁﬂ S|te smectite group clay mnerals such as
S ap6h¢ @@np%et@tfﬂmtveas prepareroinithe samic epesaipniseiinlEk4rnple ;7 so that the

Ver A&t bk Elﬁy Q{n%%le G ?M%/{Hn% hitk® (BEthd@onks 'fdls&‘%ﬁoé@ &t le 1. The
vermculite and dioc edral vermculite; and _m.ca

gr Bupicel BipPeiAEPLING reytnesemepaife fil ﬁgarmSE%Wn gol ¢ -
Uxm4ﬁ1C&kmﬂdﬁﬁwaEMmMﬂ@1ﬁ1ca and paragonite. Anpong these

i s pES BRI hBhea RL P o dioh JESbid FRHRRE g poptied on

of a ghaed Subﬂtgatcrs@ that thednied tillin ttieiclameds tyallS| toﬂé inpieroniyers end dried by
doj I '

: n%lr@%\%}sélgg ﬂgﬁ%@?éﬂﬁglrrgg?glfégftgg%o talle%%eg @gP %%a&%f 3 degrees C /
g r @upln&nayelﬁpw gdgu f’teﬁé?fél}’riﬁydllé%d 41@ ﬁ@alymde film. The

YARA] plopéttibEof thE Eestftfn@Golyemid! ARt dré sRAM nUBabdd 1.hi gh
f (grature d dﬁ nsional ‘stability is further
[0065] ¢ A@Hauﬁiﬁk%ﬁp? or nore kinds of these clay
m nér @ﬂlﬁldﬁa)yashﬁepas&rby eidblﬁ}@()l}l MHhe thopslgahicaicidprodwed in Synthesis
anE%F aﬁﬁ %eil a%rl}stlﬁg h%rwé{%}ht orptﬁe d;gd 1%&6 af§ g ?atl%g t(¥ 19 % by

era
| ewsighhihlszosltpamas uisgd aped Gtst soltyamed on 100 parts by
vei ﬁh&d(ﬁ’tflont tlaqmts of él o@fmén@rﬁohﬂ‘érﬂiegﬁuﬁgmf Gsllngm!lf%’tﬁfed YKunimine

so_doi ng, the heat reS|stance an tic modul us a
hi Igﬂu%t@ﬁﬁa%}? ab4theVBicB i5 My sBRieticd iontha aerapicgpoditipgiion was added to

comg.gitof ofMP Iaﬁd Glirdet m nebat by 8 nfagﬁétﬁ;;s@bﬂey aﬁtpgub@wuenﬂy treated for
nor.e rerer

t
t nbAosch B gy iciEigrt o eta “GrBib Spared. B deRmen soluion
of whhesetlatsatonfsotutieni Adwh@pemgus sdition wyiembtalByd bypadding 4.87 g of
d o{h@ g,ecotn %ofd'ué%{ thEhQ 8 tﬁ ﬁfg? g(llht%ht Iﬂfog?ﬂéq?l@ $8lution was
ween ranspar ency elasti C nDd US a
t espréicd o0 relesn dulsgaping alblbé by mcrcpaﬁ@gdb@teamemmb yrom 50 degrees C

Vi guRdy degREL C%E'h@ﬁhngf 1@fe PRl Rs CVYBﬁlrhn'd%ﬁgs gﬁént@ thermally
circuit Subhstrate, thereby. enabling pravi

matretdat 280 degieght fprd B‘P‘H% Hs#biRgt Og?%a crht%ly a cpppasife fm with a
circuit substrate is prepared as follows. A sheet or
filmused as an insulating resin |layer of a circuit
substrate nmay be obtained by preparing a m xture

solution by adm xing a solution (A) in which a

pol yi m de precursor is dissolved in a first sol vent

mnth a dlsper3|on solutlon (B) obtalned by dlsper3|ng

L 1 o



with the second solvent. In gddition, preferably the
functional group contained in the first sol vent does
woeavoesaees with the polyi mide precursor. As theCTiR2807/000749
solvent, there may be nentioned, for exanple, a basic
sol vent such as pyridine, trialkylam ne, betapicoline
antﬂu@nk&)ﬂdﬁ)&ﬁ efic@intters OFheNe M\ ih Bl wh a s@thoaigdesous in which mont-
nt é %agor q;qe N- net hyl - 2- pyrol i done or the
ﬁ@ MHESH AR BEEdd al one or by nixing one or two
[0066br ﬁbmep&aﬁm&ﬁxmmmﬁwEIMEL®econd solvent in the step (B)
C 0 néf hé E(?mg(gsrtg ri} 11¥1s \0@} eﬁre;()'%eég ?‘iﬂh? sacslﬁrl-: Mﬁé}%‘udnsasqfl @Oﬁ{}ﬁpitﬁe

I nc et a-

aI Eyarmlp 8rspdtlaft éheacmyltqnh af ¢lpk enne[rti@gspolrle}ldetsép%dry weight and 8 %
di peehi ges%eéﬂ\@l& BoResthe YRUER g ifBmE YerSRing ﬁneto@s in which

t he o%%?ﬁ%’ flcat|%§>|n a second sol vent

or GRS gite i @%ﬁ&%ﬂn?gn treat nent to honogeneously
Uxm7ﬁisgﬁmeenmhwﬁumﬁﬁ%ajs in the resin by subjecting cl ay

m NAr ilﬁctlon 43 Px p epareecf% Cacid gtr Iﬁ@f#T%QEe é& arpu%rat%ﬁépro uced in Synthesis

af fini resi rev
m Eezrrapls Ifand rthen:lcﬁalgmtlag th@gmglairof cﬂtehmﬂymndeaafmumtdtmmon to 19 % by

té/ o Lol s%’ohftﬁ‘ﬁrvﬁae'téed"%ni fikp&ful reat nent in which

m i ons and ke contained in clay mnerals
ar e Insgglsiiion Githis. vy %diRparEnmBANtoR WhebRingy brpddipal g of an

n O(t)rg&lhkbh%ﬁﬁ&ﬂldhltte ieaed A cﬁm@ﬂ&tcﬁgt@@waﬁrﬂn@ﬁtﬁn ¢S-BEN NX,

g Bt bR i NME RN IR hine Lo ifug VHe applying

m wansinge nattmsubilbs tdésghetsont sohition yanivsedrapti fecaat sodmicand ho-

' Stin%grl:rt&{lﬁso%tw?l JV& gtélﬁg'c{ t&f&’%@ﬁ 87 ?ﬁf ttlne e§($$cf)§3ﬁjutlon to 20 g of

pothp &istelusieon dlhis mog@ebwowtmlweémpphqﬂ@f eelaby wibptsatgand

M Xy l?y ﬁ@te\éﬁﬂé t}fé%tﬁb&ﬁﬁr@ﬂroﬁ% redp @H@&bﬁ%&gﬂeé@ égt b Reating
1000 of” a sol vent di ssolve the

acidf ¢fo> dastees C/ Rt etd %lbfeétuelabéf&e%%ltrgtreéreélyﬂ .%5% é-r%rr:%s G fprS
wah@frs in=ar in€ ang @,ob@eﬁn hb@m@@élwqﬂfn witidl e ehicltfesy & Iyidd@neters.

KFRIE %@ﬂ&% &%%}g P é)e?tﬁ;e:?g?lheyre %?%PEO&%}% g’lm are shown in Table

pyt.i di ne, trlalkylantne bet api col i ne, al kyl pyperi di ne

nd %%ﬁﬁ ent whi ch may di ssol ve a
UX%SE gﬁaﬁgé aC| laﬂ%égﬂto an aqueous solution in
he ePraposHF Adma NS TaprePaFd (eths seme aprIaMaAP hempagative
ar Ex:ﬁﬁﬁ@ 5Rb Rt @b conf@it SO hﬁ’r‘férél@ t&ﬁol&i‘?ﬂ@é’ hﬁ@tsttlli't'econdltlons

[ | a eral s cen rrfu
D Gy Tabb o oay P EEHER Oh Mrdar o s flms are
whitolvntindablel vent nol ecul es are i ncorporated between
he erals and clay mnerals are honogeneously
[0069Li ]%¥§éﬁg?ﬁ a solvent. The dispersion nethod is not
par fitealflask gquippediveith a birrertahe panitnegen betrodeatiorowde wap edded 855 g
EXGMR 'I\Fdln?etﬁﬁﬁ&@&nﬁﬁe S d §dildMd afy é@'lé‘%'o@n using a

magnetic stirrer, mechanical stirrer, hompgeni zer and
th

31hig(d-amanepbenexyobenaiss el lomsd iy tipréng Wi thescompound was
di Gip&y1eddt r&sth tﬂrﬂlpélﬂatul[e()@ﬂéi td B r&ulihgQhixpire PAK h@@d«’ﬂs 84 g of

T NG SRR 20 K0 15,30 SRR Eh S o

obdaircesd” toyottdie apobyaenis t@p s¢lBion e rbrtent ersat of thepolyamic acid

e h@ﬂ@ 0 [ -

a d?ﬁgi I1%% glgﬂf q’;ﬂ&]é ﬁo%?gﬁtﬁzguﬁﬂ% 9&91%1@ a&?%)omfm{l was weighed
t heutdfOélpwpé ppraddiog i r3cg10folb$~brsrt?ematmmtd¢eh@toép)b@agene Thestirring at
POl A eRERE WhiSOKours ¢BbRindl Mt ¢hrhide @cﬁts@fuﬁoh BoMinGty a bis-
it is dssolved jn the solution and clay mnerals aré
mePAEN e §OMROW Gt at e where they are not coagul at ed

and are honogeneously di spersed in the solution. By so
doing, clay mnerals my be h o nbgeneously dispersed

in polyimde. [0042] In this enbodi nent, since the

solution obtained in the step (A) and the dispersion
solution obtained in the step (B) are separately

prepared the degree of freedontof condltlons for the

S g, I .



(including 42 alloy), alum mgmand al um num all oy and

the like. Further nore preferable are copper and
w@ppeeso2d | oy. [0046] There is no linmitation oOPCT/HR2007/000749

t hi ckness of the netal layer if the netal layer is

formed in a tape shape, and the netal |ayer has a

t th‘é(pkﬁij@mﬁ]E apidebaitidhlcyntaiind £6i8mukkanide cdmpbu! civEhet by the

0%) }%Cﬁ T tsh%)ggﬁg?lé %Cfg h%{rle%rr%affﬁji%g &g rgasgmycoater so that
m thle oinekress aftardiryiong ishemiqrometepy. dhe ppridleyd ot wasdwstet! Hiam room

3
S e e e R DT I

r awg@gerf J@ranész%rhﬁveél, fodlomyed pyrtagrmaily t@ﬁ@?&%t%p)‘ile&@@fdcﬁ@fr 15

t h@ifReskb obald ANink @AM fiMYinNWhicRSnP5RERS SF B A i@ aftlhdffﬁloplastlc

pattern and th| fall is efe ab
W P‘?lﬁﬁmii%‘éfﬁ’rnr fﬁﬁ?ﬁfq’f* %ﬂﬁ’g‘“?rﬁ@ lVé‘P’é‘E"%ieug?“émlySlS copper foil
ap(H - wat winina tl{lﬂfhé?é of TRemfcrdmetas, manufﬂauiedtbylﬁlrlﬁleﬁum’Cchlt Foil
I r in . r n ation | exceII _
t ?gﬁslﬁgd?eng A ig ‘ﬁat ng%rﬁ}lo‘gierle ué)S% d W%ﬁ%‘%%ﬁ%&%t ur & PO%%‘mlde'
dlm@ﬁ$honmﬂestablllty (low thermal expansion
cogfd 9(?58;‘?&95 g)eglotEsttv@}Hs%oﬁ@@%&irb 1§S'1 'f&ﬁltﬁl' ?%Wlﬁnde -metal

substrate ['east one | such ["at |n%
r e@nﬁna}%y@wwﬁdﬁnm\gl%lf’& gM-6p &thoélfaﬂléélile lieh%lf wah 3 kN/m.
[0070pef ormation of a substrate is unlikely to occur and
probl ens such as w re disconnection, sinking, peeling
and plating penetration will not occur, even when a
chip is nounted at a high tenperature and pressure.
[0048] When an insulating resin |layer of the present
invention is used for a chip-on-film substrate which
is widely used in the TAB (Tape Automated Bondi ng)
tape processing line, the insulating resin layer is
easy in operation and excellent in dinmensiona
stability because it has a high elastic nodulus at a
tenperature near the nounting tem perature. The
tenperature near the nounting tenperature is not |ess
t han 250 degrees C and not nore than 500 degrees C,
preferably not |ess than 300 degrees C and not nore
than 450 degrees C and nore preferably not |ess than
350 degrees C and not nore than 450 degrees C. [0049]
Since the insulating resin |ayer of the present
invention is transparent, the nmetal wiring may be
recogni zed by image through the insulating resin |ayer
after the circuit processing as above, thereby
enabling the |l ayout when a chip is nounted by an inner
| ead bonder. [0050] According to the present
i nvention, by the conpatibility in both transparency
and a high elastic nodulus at high tenperature which
were not obtained in a nol ded product conposed of a
conpl ex of a conventional polyimde and clay mnerals,
a polyimdeclay mneral conplex may be applied to a
filmand a circuit substrate and the like. In
addi tion, the polyimde-clay mneral conplex inproves
the workability by visual con firmation because of its
transparency and prevents the reduction in elasticity
due to heating, and therefore, nay be applied to the
m ni aturization and densification of electric and
el ectronics devices and the |ike. Mde for the
I nvention [0051] Hereinafter, the present invention
W ll be explained in nore detail with reference to
Exanpl es, but the present invention is not limted at
all by these Exanples. In cidentally, the
abbrevi ations in Exanples nean the foliow ngs. DVAc:
di net hyl acet oam de NVP: N-net hyl - 2-pyrrol i done APB :
|, 3-bi s(3- am nophenoxy )benzene m BP
4, 4' - (3- am nophenoxy) bi phenyl CODA:
4 4'-oxyd|an|I|ne(4 4' - dlan1nod|phenylether) PPD:



crometers was cal culated fromthe thickness and I|ight
transmttance of the filmby using the follow ng
WwW@ywanisoew (3). Absorbance (E) = log 10/1 = kCLPCBYP2B@GY000749
a light of intensity | obtained by passing a
nmonochromatic light of intensity 10 through a sanmple
hapiab 1ol ar concentration C and thickness L, the
percentageof o/ —represent H-ght—t+ransni ttance

(% ., Log 1Q I|represents gn absorbance|and k
repﬁ@sgnts a holjar | absorbance qoeffijci €nt|. [ 0055]
(Con#ggnatlon off a| diilspergion dgtate |of |clay m nerals)
A |preepar ed |po| yi|mi de/ cl ay |conpdsite [fi | mwas trinmed
usiirie 2 Lei|¢alSUltEr sicut UCTZul? rld- M cifofone. The
re§ﬁ1%?ng nfcfbtﬁn@‘tﬁih°sécfﬂoﬁs“MeFe“placed on 200
mesh copper| grids and exarm ned [the di sperision state of
cllay avi deral s| by using a tjransni ssign el ectron
wncﬁdScape (TEM| (CM300+ FEGTEM| manuf act ured by
PhgtﬁwﬁgCD , Ltd.)|atl an gccel gratign voltage of 300
kVid £:0056] | Hegrlospopi c “ExXpansi|an|<Caef 14 ci ent
asurenent)) A tength o fitmwas measured by usi ng
a [t her ronmeghani c¢al | anal yzgr eqdi pped wM{th hum dity
contarol unit [ TVA-R200S, manufdct ured by |[Shi madzu
Corﬁ ation) pat |a rellative humidity |of |20, 40 and 60
% éﬁslope of l.a|Li pe,|-~thatl,i s, |[a hydgroscapi c expansi on
coé“fw‘;g ci entlZ (GHE) [cppid % RE) < was |;deEerdr ned by
plpttimng _the peasuped tengthjoff fitns agai nst the
rel atijve stwim di tty and by. dpplwyi|ng| ! ijne@r |approxi mation
tg the peints n!%f‘eﬁf ébfgg“y(vg'er‘afé rB?ion
Melasurierent|) The wat er absorptijon|of|f a|fil mstored for
mofée than °1' week™ undet t*he' atmgspherje a tenperature
of| 23 |degrees|.Clant a.rel ative (hum di;t y of 50 % was
measuried at|> 250 |defr eés|C [by |l udi:ng: a-hé&atl|i ng
vaperi/zatign ppistyre_contient_ nmeasuring, devi ce
(manufjact uned by H'r anurfa (Sargyo Co.;: ktd.). [0058]
Syrt-hests—Exapphe—t—+hto fHask—egurpped wth a
st%@?@r and a| nijtrpgen | nt{rodudt.i on |t ube was added
26%.°0- g of |DMAc |as|.a |solvent, dgad|then|20.44 g of ODA
and .16. 12|g pf [m BP |were |added, folllolwed by stirring
and ;di ssol ving at PO [to| 3Q degrlees C. Then, 30.84 g of
PMDA Was added and|the raw mategrials aghered to the
i ngitde of the|l fllask were vashed=off with |[11.0 g of
DNBE.” The rlestil ting m xturle was heatled|to 50 to 60
degrees C and| stjirred for |appragxi matiely 1 hour and
subsequent lly .44 & of PVDA wag added and stirred for
appr oxt mat et'y |4 [holar s°w ||e rrai|at ai ninge tihe
t efperjatureszalz 60 flegrees |€ t-o [obtaiin yarnish (a).
Next, |Lat.o |anpt her |f |lask gguidppged|aM Ehjz stirrer and
ni [tir ogen & Nt nEAUE L | 0Nt abes|sas qdded:(268. 9 g of NVP as
a [sofvent, [and tfhep 19.62 [g of [PPD Was|added and
dijssol ved ky Bsti#r|-ng-at- 20 1.0 (30| degr-gas C
Ther eaf t er,|3 32 02 g|of 2 BPDA%and ($2/065g|0f| PVDA were
added and tlfie|F af (@t Brifal|§ ﬁjhér%t%j%‘é%&%e i nsi de of
the flask wérg wasped”off | t*h |26/<0%|g “pf“ NMP. The
resulting mxture was heated to 50 to 60 degrees C and

stirred for approximately 4 hours to obtain varnish
(b). Finally, in another flask equipped with a stirrer
and a nitrogen introduction tube, varnish (b) and
varni sh (a) were m xed at a weight ratio of 77:23. The
resulting mxture was heated to 50 to 60 degrees C and
stirred for approximately 4 hours to obtain a polyanc
acid solution. The resulting polyamc acid sol ution
had a polyam c acid content of 20 % by weight and an E
type viscosity at 25 degrees C of 30000 m |l
pascal - second. [0059] (Exanple 1) The pol yam c acid
sol ution produced in Synthesis Exanple 1 was
reprecipitated in nethanol and dlssolved |n pyrldlne

T T " oy o, o A PN N7 "



[1]

[2]

[3]

[4]

[5]

properties of the resulting gonposite filns are shown
in Table 1.[0062] (Exanple 7) A solution was prepared

whooadekiorg NMP to the pol yam c acid sol uti on pPOGIR2067/000749

in Synthesis Exanple 1 and then adjusting the weight

of the polyimde after imdization to 10 % by wei ght.

Thi s sol ution was used ai;iﬂih@ t solution. In

addition to this, 1.6 g O rillonite which is

not SURkﬁﬁﬁ@ka&ka%n?h%%ghﬁu%ﬁﬁk&%?&ﬁﬂﬁ@amﬁs added to
S |rrﬁd at 00 r for 1 hour

78. 4 ﬁ%f wat e

by a h&hogEn Slefingesin davsr 90@@%9%1@515%1 BRAHE Fly gyneral,

sol ut i and 1n1'ti)1atn|ig' &sﬁldhjdetrIh@maw\ﬂSsthﬂ@cﬂﬂl&fbfglo@fesNan()CB GPa and not
obt ai nmar g(% E %g sofl)euf&i whi ch was used as a

second gel % %&ﬁ gus g%l ution was obtai ned

by sl owh@rma@lldtlmgreim 1a@:r@vithf a thidknesed 30 nsiofontetaynhason 2ght trans-
g of thg.hid ér?o%@ésyma%go T & WAOERARREPHS0 fial ut i on vas

applied on a glass substrate and y I ncreasing
t he te"ﬁ%ﬁe‘?lﬁiuurséb$raéﬁnﬁ‘@59fdﬂltg tootriglelgr ees C at a heating

tr at et %h@reﬂl%fcﬁﬁ@lﬁlr{gmeﬁn ; 5 gaﬂ%ﬁ Stbpit e&ﬁzﬁfs[ﬁ'odo}éfflclent of not
reat e a
degr ee]g Sdﬂ{ﬂbg PEHIE'%LRI? @g?}eq}?r e\jign 2 W"%‘bﬁgﬂﬁ 2 1okative humidity of

conpos2i® Glidons with a thickness of 15 to 20

m cro er:S. ;L ' . 0 t of the resultlng
conposi lﬁee&_?‘i“rt_r?gg%%g@ﬁg%nﬁo {(1) #g{?l ! &SZ [0063] (Exanple

8) Thewbunapogidiesylating igsis lpreeb@ﬂaewaﬁehabsm)t@a not more than 2 %.

oper at ¥RNcia%id sibE4aRIc8rdlh SO atnp"i‘)"f clafifs capgent of clay
mnerals to polyi mde neets . the condjtions descrjbed

i n TabyBergin arrrrea}swsqf s3d Pslryaaérctlr ethgsized By paiag dignpige
conposidrgpduntign@r e shown in Table 1. [0064]
(Con'par tive The amc acid pre b
e CoMareE] SiF Srooayfhlbe el isien SoRfud RR R e
gl ass Billbsinggenesbidrimata tihe dried filmthickness is 15
to 2 1[a ﬂneters and dried by increasing the

tur

t enper efrom50to 180 degrees C at a heating rate
of 3 degrees C/ \ﬁr nin hf i nerf oven and subsequently
i mdized to a po h/jfae/fl I The physi cal
proper yljting po e tilmare s

in Tabl RIS 0065] ( t|v é\"iz) A sol ]( on
was pr epare dd| ng N)/ he oI yam c acid
produced in hesi s an then adjusting the

wei ght of the polylmde er i midization to 19 % by

wei ght ¢n i forre@h Ul), XM aN@ x> H&%@cl@ﬁld@ﬁ)d‘nﬂélﬂly SeQctHdl fBin tHezroup
addition to this é}'F?PPﬁ of nontnori i.te Kun%ﬁ? f;‘-,

manuf At PR B 3 Y & AN RFYETT 18T guluryaf group, a

I S not sudfohylegbelaida hrocrgangroupmdiichi ma;t hor beaSSlaxédelcbd with a
to 78. f, . NIVR r e

Stirr el?al(g%e at S\é?%rgn %ﬂ {nfig%nfigrgl seﬁa%%dhgéfurrl ﬁg: yg 9& édn‘glstlng ofa
ultr ash)yﬂr@germcrm;a lnaiogmta@@m, aah}dir@pé Esdupnas alkoxy gieup, a nitro

Thi s di,3pensd Qﬁyﬁgbéﬂ)ﬂ)ﬂ)gr Yi% %ha?\%%@ﬁi sﬁﬁhﬂftécp\%th Ahalogen
honbgeneous sol uti on wa talne y adding 4

the sedOMd2bl (APFSANE 8N {1HeLes 0t § toP)-t he fir st solutlon
Thlb S hDhﬁ)@ﬁimﬁQusstﬁlg)é wcbﬁimgl\@é‘claaﬂ;pﬁl ied on a glass
substrate and. drie ncreasin erature

50 degh bs e iRUsg GéuaTEE s0Rad iy FEP AL GrPre e by
degr eethe Gollnwinggenesalldosuule@)l y thermal |y treated at
200 degrees C for 5 hours in an inert oven to obtain a
conposite filmw th athickness of 15 microneters. The
resulting fil mwas not honpbgeneous in which
montnorillonite was aggl onerated. [0066] (Conparative
Exanpl es 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 honbgeneous in which
nmontnorillonite was aggl onerated. [0067] (Conparative
Exanple 5) A solutlon was prepared by addi ng NNP to

e . = p—



degrees C to obtain a polyamg acid solution. The

content percent of the polyam c acid was 15 % by
wawi09ke8029Then 500 g of the resulting polyam c BCI/@#P2007/000749

sol ution was wei ghed out, followed by adding 11.3 g of

|, 3-bi s(3-mal ei m dephenoxy) benzene and stirring at

room tg@neai4ture for 2 hours, to obtain a polyam de

acid solution containino 5 blsna eim de conpound The

that the thlckness after drylng is 3 mcrometers. The
appl i ethe ¢ifomtwabstigatcedrdingimanyofickenpetad.ure to 240
degre e@h&eﬁ\t safll J]%aﬁﬁﬂ%gal rc@ﬁt%m@ti iPs A8 Qfsﬁﬁﬁ{/l\géﬁﬂa%}q§ Eméktite
flow of nitrogen’in an inert oven,

t her magPyp £l mlpﬁglsar aplepstgeg kKewseleced rfrorsth%gﬁ%}tpégf styglling
obtalnm@ﬁ,vaﬁh&ﬁmégﬁaﬁﬂkgmkﬁ whi ch one surface of the

filmis a.ther stic imd esi yer.

Ther eal esttels SUBHi wedrdSE Sy R oRETl 66 of ysi s
copper whakin safd cikdBitwirbdtrage it hiflek ivdsarait shBstratcwbivhtfetisr contains
nanufagﬁlkﬁglg Furukawa G rcuit Foil Co., Ltd.) and
an insu il mwere bonded by heat press to obtain
a pol ylhd @mmﬁtsabsttaﬁﬂmatdeng ey 90 cdagy bexsO.peel t est

was - CoRAMEinadid iR isBskulaREis ﬁ%ﬁ% &d-Nn RAYhid Lgﬁlgrgﬁquhsulatmg
| am nate in accordance with I PC-TM 650 net hod and the
resul t"eWAdaFT3 kKNm HO ai ms [1] A circuit substrate
conprising an insulating resin | ayer, wherein said
insulating resin |ayer contains polyimde and a clay
m neral, said insulating resin |ayer has an elastic
nodul us of not |less than 0.3 GPa and not nore than 30
GPa at 450 degrees C, and said insulating resin |ayer
with a thickness of 20 microneters has a |ight

transm ttance of not |less than 40 % at a wavel ength of
650 nm [2] The circuit substrate according to claim
1, wherein said insulating resin |ayer has a

hygr oscopi ¢ expansi on coefficient of not |less than 5
ppn % RH and not nore than 20 ppm % RH at a relative
hum dity of 20 to 60 % [3] The circuit substrate
according to claiml or 2, wherein said insulating
resin |layer has a water absorption of not nore than 2
% [4] The circuit substrate according to any of
claims 1 to 3, wherein a precursor of said polyimde

i s synthesized by using diam ne conpounds and at | east
one of said diamne conpounds is a compound
represented by the follow ng general formula (1) (in
the formula (1), X1 and X2 are each independently

sel ected fromthe group consisting of a single bond,
an oxygen atom a sulfur atom a carbonyl group, a

sul fonyl group and a hydrocarbon group which nay have
been substituted with a hal ogen atom Ys are each

i ndependently selected fromthe group consisting of a
hydrogen atom a hal ogen atom a hydroxyl group, an

al koxy group, a nitro group and a hydrocarbon group
whi ch may have been substituted wth a hal ogen atom
and n represents an integer of 0 to 8). [5] The
circuit substrate according to claim4, wherein at

| east one of said diam ne conpounds is a conpound
represented by the follow ng general fornula
(2).[Chem 4] [6] The circuit substrate according to
any of clainms 1 to 5 wherein said clay mnera
contained in said insulating resin layer is snectite
group clay mnerals or at |east one kind selected from
the group of swelling mca, vermculite and

hal l oysite. [7] The circuit substrate according to any
of clainmse 1 to 6, wherein said circuit substrate is a
erX|bIe CIrCUIt substrate mhlch further contains a

T | - r M~ — I T Y L



