1 DESCRI PTI ON HEAT- RESI STANT RESI N PASTE AND METHOD
FOR PRODUCI NG SAME TECHNI CAL FI ELD [ 0001] The
present invention relates to a heat-resistant resin
paste that exhibits excell ent adhesiveness, heat
resistance, flexibility and workability, as well as a
nmet hod for producing thereof. BACKGROUND ART [ 0002]
Heat -resi stant resins sWdtyCAEPHEDYI m de resi ns exhi bit
superi or heat resistance and mechani cal properties,
and are consequently already in w despread use in the

el et QP s i1, fa raotect. fi d
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el enents. In recent years, screen printing nethods and

di spensi ng nmet hods that do not require conplex steps
TECHNICad. Expgsur e, devel oping, and etching and the |ike

are attracting considerable attention as inage

f or 01 bn net hods for polyini de-based resin filns used

as surface protection filns, interlayer insulating

fi | PRC BSeEnS irvention wlaisaloi adpahegsistanatesin P08t exhibits excellent
Screen printi.ng nethods. and, di si ng t hods
et B e o R SRR Bk RpMABU , Falrsmpthod for

roliXQH-pRirC Properties that contains a base resin, a
P Pﬁﬁ%re and a solvent as conponents Al nost all of the

heat -resi stant resin pastes that have been devel oped
to date have used a silica filler or an insoluble

BAPKIGR@UND AR er as a thixotropy-inparting filler, and
as a result, large nunbers of residual voids or air
bubl9P83l are Ieft at the filler interface upon heati ng

and ,dryi ng, .causi ng. prob) ens that ing¢lude a )
det BFITGPERITIACTR TR oF PPRITEKe SriuRt 4RIt TiRPRPS lfat resistance and
8l ' i erties. - 0004 . .
e ST SRl NSHA ) OB BRORSL LD 4 090t v s ceponc
fiel@assrfack PRlediod MARARY SribfayeP [HELRUNP FiNb Fﬂr%g P%tnhﬁ&grse]ements.
wi th excellent properties Have been deve operék y
In reqept posirs) geraen Rristpacinathodomd digidnsing ofictBedsahgaldi ot require
filler (soluble filler), a base resin, and a solven
compiexstienstsueines ¢xipobee, daveloping swbétvkisg upd thehliket dre gitanting
drying, .and suhsequently fornms a co-sol ubl e phase with
conflﬂ%fa@gél&cwgﬁ 4 1P3Es maﬁcm methods der prdpandebased resie films used
[ ' 697,215 and Japane Pat ent .. .
os s Bk Oh R, Brfi ooy A0Es SRPERRRRSRFRtn sl
[ 0Q0&d3)

Screen printing methods and dispensing methods typically use a heat-resistant
resin paste with thixotropic properties that contains a base resin, a filler, and a solvent as
components. Almost all of the heat-resistant resin pastes that have been developed to date
have used a silica filler or an insoluble polyimide filler as a thixotropy-imparting filler,
and as a result, large numbers of residual voids or air bubbles are left at the filler interface
upon heating and drying, causing problems that include a deterioration in the film strength
and inferior electrical insulation properties.

[0004]

In order to overcome these problems, heat-resistant resin pastes that are capable of

forming polyimide patterns with excellent properties have been developed by employing a



However, although the heat-resistant resin pastes
descri bed above include no residual voids or air
bubbles at the filler interface upon heating and
drying, and therefore exhibit excellent filmdensity
and el ectrical insulation praperties, the production
process of the heat-resistant resin pastes requires

sy.nt hesi.s of an organi ¢ fi %the solubleflller{Y
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organic filler (soluble tille requi res considera
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wor kabi lity. [0006] Accordingly, an obj ect of

the present invention is to provide a heat-resistant

t enabl es the formation of a precise

Inggiéggﬁﬁséﬁhﬁﬁﬁﬁ NTO el | ent adhesi veness, heat

reswﬁé ce and flexibility, and enabl es a shortening

of t (ﬁgroduction tinme, as well as a nethod for

Pr OQuGke8r tahﬁ&%‘ﬁfthé Q. Hmstant resin -é sﬁfe 'bﬁ\\/(gﬁlxtc w8 no

provi des a heat™-resistant resin
residumehbidntr ad b@l&tﬂm%ﬁﬁﬁiléﬁﬂ&rfﬁ@ﬁu@n&f&ﬁﬁnkfaﬂﬂi drying, and therefore

flexibilit i n which thixotropic properties are
eXhIhp&Wé&nt fYaIrm Hensitpand clesirstlantulatdsi ropatite mtﬁ;mdduvhlo@fprocess

S ca$able of formng a precise pattern by scre

of H}elhﬁ? Trgistat W@ﬂ@ﬁ@ﬁ FRyuieY W@gg:swmf ag@irgpglcaﬁller (the soluble filler),
amﬁ‘? %%Lffi(ﬂl %if qs'éﬂrlllétfcin:,]c!og{agé\ Is é@%&]gﬁ’mer Wﬁlgﬁc %her%
d13§cﬂ@§d fh'efe?tl» {oa ?6&%0%&5 ﬂ{%}eﬂy'b\f&\ﬂ/\#ﬁﬁxg ’LE(I: 31??1? gﬁle§&soluble filler),

heat-resistant resin paste
meAn@A Pt oI BFdaficTaleR (AcHIO ﬁﬂe@%ec& s 2669 able time,
organi ¢ solvent, the preparation of the heat-resistant
ang @gumeiﬁhherlmdvmmmtmmkabmw of the heat-resistant
resin paste can be conducted within the 3 sane
sol WWElin a conmparatively short period of tinme, thus
n the pr.oductivit,

or ottt iy et RBEYCHTas sicki wrulfifh pefoueovifion Bt resisant rsin
Pasil@lhg{ SEH1YU A rmbiish B f a@%@se% e?ﬁ]téxﬁﬁnts %%@etll% écﬁiegﬁ?%ess heat

heat-resistant resin p |rs orga
resBehventd &dbilitg ab@ él‘i’db‘l’eschr%ﬁbﬁn? ‘ék"ﬂfé‘};roélﬁ%})nﬁi'ﬂ?é as well asa
conprises a | dct one, heat-resistant resin (B) that
metot bl modwcisg thexed or gani ¢ sol vent of (Al) and (A2),
and a heat-resistant resin filler (C that is soluble
i n [O8%Y] but i nsol ubl e in (A2), wherein (O is

?IBSQ’"?IG er Sr%gcn\%ﬁivll}lp{gwgpﬁ)gfl S a%@cégé%gwﬁtth%ﬁxgm egcellent
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to tRORRUIr '
B e 1O DRC B A 2 gﬁ?ﬂ.‘%ﬁ“‘iﬁ?@“}g& regise pasterp by
scrdeegtintiag os Hapénsigshathpds be udies ridaeebsaRaY easiniRE/hA is soluble
t he nitrogen- contalnlng conmpound is a heterocyclic
in Elrﬁl‘ﬁtrf@é\@ﬁt wrinsdlubladn @ eenpodnolvent. More spoifibdhntregresche
resent invention also relates to the heat-resistant
invergion felies {Q.a heatuesipant raHbpaste fihehishnby pdegtigrapragsnic solvent

V. act one or act on
oofib{ife HeP e X s B Gninis il Frtoie BB rTion af e egt-raistan
resﬂ? @ﬁ%r ERBinS tp?cﬂfucﬁ@ﬁ bRRESAE: %%t%ﬁ{ ! ?ﬁ%a@%@éﬁ be MBHEREY within the
the heat-resistant resin f and’ or t he
heat -resi stant resin f|IIer (C) are polyimde resins
or precursors thereto. Furt hernore, the
present invention also relates to the heat-resistant
resin paste described above, wherein the
heat-resi stant resin (13) and/or the heat-resistant
resin filler (C) is a polyimde resin or precursor



(1) (wherein, Rl. R2, R3 and RI each represent,
i ndependently, a hydrogen atom an alkyl group of 1 to
9 carbon atons, an al koxy group of 1 to 9 carbon
atons, or a halogen atom 4 and X represents a single
bond, -0-, -S, -S@-, -C(=0)y, -S(=0)-, or a group
represented by a fornula shomn bel ow) [Fornula 2]
(wherein, R5 and R6 each represent, independently, a
samiysdivogtein aatoﬂlmalcaivlcw shgriquepiod tof itifli(,udme westiiple agriowpgvement in the
trichl oronet hy roup, hal ogen atom or phenyl group),
HO@hﬁN&Ff@IHP@#?W%V%éWﬁk$€$h@1%ﬁ”ﬁﬁ%ﬁnt|c di ani ne
reprﬁﬁﬁgted by a general fornmula (l11) shown bel ow
[Fo 3] N1-12 (Il) (wherein, Y represents -0-,

- (30 )obn, Wﬁd’s %EE J)Igsrcp?lr%%ﬁ)l%ﬂl T BREESeNied J@%t tté@fﬂ"ﬂﬂa?@

shown and a tetracar oxylic ac
u)nﬁo‘i’ﬂmgas'ilr‘lgm%ﬁn@rs@%hl' G hel saead bld o dnaphydhid®mprises a

repreésented by a general formula (I111) shown bel ow or
lactand] Geitviatibmet tchiar®pihat [sRoiuhié & Hnixed organic solvent of (Al) and
(A2), and a heat-resistant resin filler (C) that is soluble in (A1) but insoluble in (A2),
wherein (C) is dispersed within a solution comprising (A1), (A2) and (B3).

Furthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the first organic solvent (A1) comprises a nitrogen-containing
compound.

FFurthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the nitrogen-containing compound is a heterocyclic nitrogen-
containing compound.

Furthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the lactone is either y-butyrolactone or y-valerolactone.

Furthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the heat-resistant resin (BB) and/or the heat-resistant resin filler (C)
are polyimide resins or precursors thereto.

Furthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the heat-resistant resin (B) and/or the heat-resistant resin {iller
(C) is a polyimide resin or precursor thereto obtained by reaction between: a diamine
comprising an aromatic diamine represented by a general formula (I) shown below:

[Formula 1]

(wherein, Ry, Rz, Ri and Ry each represent, independently, a hydrogen atom, an alkyl

group of 1 to 9 carbon atoms, an alkoxy group of 1 to 9 carbon atoms, or a halogen atom,



(wherein, Z represents a single bond, -0-, -S-, -502-,
-C(=0)-, or -S(=0)-). Furthernore, the present
invention also relates to the heat-resistant resin
paste descri bed above, wherein the thixotropic index
of the beat-resistant resin paste is 1.5 or higher. 5
Furthennote, the present invention also relates to the

h?e]gt-resi stant resin paste g scrjbed above, wherein
2, & RREF SR P8BS hOn e Sti-Per ¢ s SE DI rérerppatepresented

' . Lhin the second organic solvent (A2).
b%ér ﬁ%’@?ﬁ%&%’%%@”& esent invention also relates to a
met hoghfRita Produci ng the heat-resistant resin paste
descri bed above, wherein the heat-resistant resin
i J4er (O is prepared wthin a second organi c sol vent
t hat rises?ﬁ | act one. BRI EF DESCRI PTI ON OF

DRAW [ 0009}C— Fig. 1 is a cross-sectional
wi_ew show an-exappl e of a diode that uses a
heat -resi stant resin paste of the present invention as

BRI 5% kR WIS bl B R Boun,
iRBRARA Sy O, SKIAGOTCIH eff], BISERIERE SRl Tk, aaiora
diam$rerdongnidingt Hrarpastiedeminatpisatc Bbe géndr8ToS@RII) shown

resin paste of the present invention as a stress
balewaxation layer. In the figure, 11 represents the

stre re ation layer, 12 represents a solder ball
@%F‘Eg;é%ﬁ

13 rle s an electrode, 14 represents a silicon
waf eF 15 r sents a pol yi mi de-based i nsul ati ng

MR 16 r sents an al um num pad. BEST MODE FCR
CARRYI I

) ENTHiN [0010] As follows is a nore
detai 'ed descri ption of Jheat -resi stant resin paste
(whkreih ey Rpeset -ONvertdrNSEOR1d]a frolif ddpréRaied b3 formula shown
resin paste of the present invention conprises a first
bebrvgani ¢ sol vent (Al), a second organic sol vent (A2)
that__conprises a |l actone, a heat-resistant resin (B)
t hattFPEndaflbl e in a mixed organic sol vent of (Al) )
aud§fA2), and a heat-resistant resin filler (O that
wdls s le in (A) but insoluble in (A2). [0012] (Al)
W Or gani ¢ Sol vent

and a tetracarboxylic acid comprising an aromatic tetracarboxylic dianhydride represented
by a gencral formula (IIT} shown below or a derivative thereof:

[Formula 5]

? 0
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/ |
0 0 (111)

(wherein, Z represents a single bond, -O-, -S-, -SO,-, -C(=0)-, or -S(=0)-).
Furthermore, the present invention also relates to the heat-resistant resin paste
described above, wherein the thixotropic index of the heat-resistant resin paste is 1.5 or

higher.



6 There are no particular restrictions on the

first organic solvent (Al) used in the present

i nvention, provided that when the solvent is used as a

m xed solvent with the second: organi c sol vent (A2),

the m xed sol vent di ssol ves t%e heat -resi stant resin

(B) but does not dissolve the heat-resistant resin

fil|EurtieBnoreatid ppesent idechtionalsotrbRtdsite Se REGRBIs@Nt resin paste

sol vent (Al) alone dissolves the heat-resistant resin
daspriesrabogg, Whinein therkent-tasigtant tesaofiNa () {sAl fillealton és prepared within
h r ef er,abl .al?o di ssol ves the heat-resistant resin

Féﬁ?ﬂnéﬁ G PNEREp)es of (Al) include ether-based

co . C .8 lLene, gl 0l . di net.hyl . et her,.

di et hy [ SHaoty @82’?esg%‘te‘b%‘1‘%8taﬁg’rr¥l%%ﬁ 8¢ P EldoEpyapging the hear-

siisemitloyih patibak hvet Qbsidh gt 1
msdlfur-cgﬁ#aiH%ﬁgg%gﬁgghﬂﬁéﬁgﬁ%ﬁbggqg?%§?ﬁ§¥gEﬁ%ggpd%?mmmﬁd
withie talsyéand drgasiid solvetit (B hbsednipies andioswe) f ol ane,

est er-based conpounds such as cell osol ve acetat e,
ket one- based conpounds such as cycl ohexanone, and

. ] nitr n- cont ai ni ng conpounds
Bgﬁ&ﬂg}éshﬁtﬁ\%&?ﬁ%ﬁ%\%ﬁ&ﬁ N - di met hyl acet ani de,
N,N%gbggthylfornanide,
1, 3-dinet hyl- 3, 4,5, 6-tetrahydro-2(111) - pyri m di none,
1 3-qdi IR oo . ami 1
o o DR BT Rt P48 R hear
resistehixydie paste afdhe phasst iGampion adan Mylbag Esad [etHe Rl ure, 1
al one, or in conbinations of two or nore different
represpptAdd ectfoge. Blepresents theThanldtinesfilng Bgepriesenssodveide film, and 4
é;%%}g éged in the present invention preferably
TCRIGHEHHS 5 P-a ni trogen-contai ning conmpound. There are no
e B P PR LS o e
thady ang ol ; -
3 %gs%th%&?%é ggg{ n%éeot}‘[f I{Iﬁ%ﬂeg(?f?rg]%\fﬁ?}l?% as a siress ’relaxatlon layer. In
thelfi@srd] IMekepielentSthé sheGrbRkatediyigy@; B Ablestis b ThEPRNE 13
1, 3-di met hyl- 2-i m dazol i di none and vari ous ani nes,
represehsugreldvdiode, ddyrepricsents 4 sitigenwafent i rapmegentompolyimige-based
. are preferred as they offer particularly superior
msb‘{aélélélfﬁ‘ini’ a1t wpessentaan ajugnum pad. The heterocyclic
ni trogen-contai ni ng conpound, namely the heterocyclic
pol ar sol vent, preferably dissolves both the
Rgair reiRan 85N ~ N resistant resin
B fillggﬁ%g), a&gképe0|§?@ gggnplegbgih%eterocyclic
sol 03 that can be used include Nmrethyl pyrrolidone,
1, 3-di et hyl-3, 4,5, 6-tetrahydro-2( 114)-pyrimdinone
and A, fGHows ivetihyit-d2tdileil dasoiptidh nda beat\Wbgstastat€a phagof the
t he ;solvent, selection of a solvent for which 7 the
Prejenlientign t he sol ubility paraneter and the polarity
par ﬁ.r are simlar to those of the dissolution
targgﬁ terial is preferred. [0015] The
gquanty of: the heterocyclic nj.trogen-contai.ning.
Qo BER R DU ARG B P PITRRER ) astamthic
SOl MR NA P h&e VAl | y W Rsilt i
BBy B PP o2 im0 TSl resin
(Bvkatghsolobletih e niikédbreaniganivenisel (e ntnd @42), andla h&8-resistant resin
| act one-cont ai ni ng second organi ¢ sol vent (A2)
fillerd 63 thap ésgsobeiiom (A1) buhimsalubletin(#2pf t he het erocyclic
nitgﬁﬁs?-containing conmpound is | ess than 40% by
wei “Ithen the solubility of the heat-resistant
R&SI.I . e heat-resistant resin filler (O
0K?§2$EO%§%%ﬁ$@H&gre descri bed bel ow) deteri orates,
whi ch tends to cause a deterioration in the
characteristics of the produced coating film [0016]
(A2) Second Organic Sol vent that conprises a Lactone
The second organi c solvent (A2) used in the present
invention is an organic solvent that conprises a



8 [0017] Exanpl es of suitable |actones include

y- butyrol act one, y-val erol actone, ycaprol actone,

y- hept al act one, a-acetyl -y-butyrol actone, and

s-caprol actone, and these |acfones may be used either

al one, or in conbinations of two or nore different

conpounds. O these lactones, if due consideration is

gi veiih¢ro atdhe pestibile restrieti@arinabe At brigniapplvesatd 19msed in the

the heat-resistant resin paste, then high boiling
Pi§&Rh {veHiders mégwl@gldhatafshcylug@ §rlptradt wied agagnixed solvent with the

-val erol act one e preferred. [0018] In those
sebt St SEMER T B dh iRt dyelieh dhrohosher st Han (3) bu
| Y , as.:khe .S ganj ¢..sol.vant . .

SSRLHERL R BB ASLDS SSRE0Y: ROVBL SR BOL o e o
schRinY EAL) dIbaeslssivel theRal-AGLRRE resBY M- €] Tﬁl@ﬁl%gbfg%ﬂic solvent
is co-soluble with the |actone, and exanples o
(Aslyiatcais Ipecfemblieaissdibsobioy dise lntabessishas egic@)p Spocific eu&Rples of

as di ethyl ene glycol dinethyl ether, diethylene glyco
(Adl) erchyde asherhased eanepavpilesshgb diethyldicralydo) diratthglretberddiethylene

B S e e LS i,
EEROEn I BB 00 e P B SRS RS

difey1RHoRY HhPHSHRNEN G ter A d RPN ES ith oK BEIRGIve acetate, ketone-
ni t fogen- cont ai ni ng  conpounds such as

baedvedrinydupyls surhizd epelohehianeid) th@srlairedo] Bihne, nitrogen-containing
1, 3-di nethyl-3, 4,5, 6-tetrahydro-2(1H)-pri m di none, and
cogmenady sichye Novathylpyriokident, doNpdinrtlylswtinids N.d-uene
.an | ene,, apd these solvents may be used either )
d‘%ﬁ"ﬁi@(ﬁ%l‘%@ﬂjdﬁ, bgﬁﬁpﬁ@ﬂ%ﬁéaéfﬁ@%&e#(Hé}@mwm%wﬂﬂ,3—dlmethy1~
| { ‘ 9] . . I'n consideration,of ,the usabl e
2 BRGEBron A Py ampese B BRRSHE hiiroRp Pl coiiputes such
asitSIBbR RASHFenet IR ARG d BRIYHSy B udddQiBEOAPAE or i inati
sol vent s Aln)e and (sz)ﬂg)ged 'n%t[ﬁeupr eéen‘? ?n\ié)ﬁtu} %Or{nbmatmns
ofawe ophekedidlrant ¢0@pmaidshi gher. Furthernore, the
boiling point of the m xed solvent of (Al) and (A2) is
prefléPbdly within a range from 100 to 250C. [0020] (B)
Heat -resi stant. Resin ) There are no ]
par t iedirghorganie polyent §Ad) ved dnthegBesent wvpatzan prefrahly apmprises a
.resin (B) .of the present invention rovided the r.esin
nit G g oo Wt Y8 R Ghay BSIARES pdfe fifRuch-
hidhEESh a@gpé : ]
o allngefér om - 25%%{%%@8%;( e?:liﬁlmg% %ﬁ)ger%\%@éhg?ﬁ
mehylpabdIR1che SNMS-dinethykieeRRlds, N INedihRElyMSrmamide, 1,3-dimethyl-
pol yam dei m de resins and pofyam de resins, although
3,568, 60tthledy drpd( Iy niydenidiesha s , hdongihdclirsidazolidisoretand atigous
preferred in terns of the heat resistance, etc. The
amppes; althoyph helgrocy dlig pitrogyn-pentipipaogoyndoirg prafeired anibey offer
first organic,.solyent (A) alone, and is even nore
pmb”t”@?’élyﬁﬂg loggllﬁﬁglluéo%f’mg’ﬁ@elsenper ature within a range
fro:m)()%gfc to 150C. The heat-resistant resin (B) nmay be
i nsol ubFe in the second organic solvent (A2) alone.
[ 00Z%E heterocycnitiOlbwSnthidir (BRI UHE Ml B LSRRt Bolar
of polyimdé resins and the precursors thereto.
solEx@Enpleésatdf dissslhedisoth die lodat-adsiiiang rdshe(Bbod ehgbdayres d it resin
resins or precursors thereto include methods in which
fillgr @amchapeeidiesrimpley ofhetaroopelid solveats thiatandearsed include N-
li.cycljc diam.ne co und is, reacted with a
me?&r‘?%&%}dﬁawfjéif%ﬁb"j@%émegﬁwra@{ B pysmishagne and 1,3
- di ' - riwative t.hepeof, and this reaction .
ainf A g ] W oI B Eb oD el it PN for which
solvent. The reaction tenperature is preferably within
a range from25C to 250C, and the reaction tinme can be
sel ected appropriately in accordance with factors such
as the scale of the batch and the reaction conditions
enpl oyed. [0022] - There are no particular



diamne is preferred. [Formula 61 10 (wherein, R],
R2, R3 and 124 each represent, independently, a
hydrogen atom an al kyl group of 1 to 9 carbon atons,
an al koxy group of 1 to 9 car?on atons, or a hal ogen
atom and X represents a single bond, -0-, -S,
-502-,-S(-0)-, or a group represented by a fornula

(ehames he ol fHToe rﬂzﬁe@neﬂ:r and 1&&’%5@ %aréﬁ%té&r}ﬁle §1§r§1a? 8 those of

represent, |ndepen ently, a hydrogén atom al kyl
1hgﬁmmmuubmuﬁgwuumaaﬂhmhdgnemp, trlchloronethyl group,

hal ogen_atom or phenyl group). The general fornula

(11)9045khown bel ow. [Formula 8] H2N (I11) (wherein, Y

represents -, -S(-0)-, or a group
repr e‘?ﬂa@thb‘i?e‘éo%‘Fhﬁ ego%gbﬁ%ﬂt@g?lbg\gmfupmgrﬁgpgmgyd preferably
[ o , pf ounds,  of
re{mlh géhaii %} \}g&gg@l érbgl W?l% + 5% ! nC é(,ait /torFt))y welgsht, and most

pr@feﬁe[b‘ﬂy 6ar ¥ vRapen %é Bh%%’o]ﬂ%‘hﬁﬁ 11t of the ﬁrst organic solvent
2- bi s[ 3- rret hyl-4- (4- atni nophenoxy) phenyl | propane,

(AZ) aad)ﬂm[met@me«anmmpgemyl)opmmo]wam BAB), dederdbddibelodv. If the
met hy1- 4- (4-am nophenoxy) phenyl ] but ane,
quzntzb’mf élgeﬁle&er@mélp rmg,inogam(cmuammmphmﬁys Ishethph pOU neeight,
4- h henyl ] but
i e goRbiitnohibd Bettsn o SuB ] A1 Bt SMEHHENCRYREHER(C) (both
| .
of GIPRE Bescribed beibedf uBteioraces, which tends to s & S5 iepREtgn i the
chme@ﬂ@twshf%cbmﬁﬁﬂceﬁ%oatﬁ{g faephenoxy) phenyl ] cycl ohexane,

1, 1- bi s[ 4- (4-'am nophenoxy) phenyl ] cycl opent ane,
bi s[[@0X&4- am nophenoxy) phenyl ] sul f one,

(A% g [ 4- 84 am nophenoxy) phenyl] ether, 4,4'-
econ Orgamc Solvent that compnses a Lactone

The second organic solvent (A2) used in the present invention is an organic solvent
that comprises a lactone, and is either a lactone or a mixed solvent of a lactone and
another solvent. There are no particular restrictions on the second organic solvent (A2)
provided that when the solvent is used as a mixed solvent with the first organic solvent
(A1), the mixed solvent dissolves the heat-resistant resin (B) but does not dissolve the
heat-resistant resin filler (C), and provided that the second organic solvent (A2) alone does
not dissolve the heat-resistant resin filler (C). In the present invention, the quantity used
of the lactone, relative to the total weight of the second organic solvent (A2), is preferably
at least 5% by weight, and is even more preferably within a range from 5 to 95% by
weight, even more preferably from 10 to 90% by weight, even more preferably from 15 to
90% by weight, and most preferably from 15 to 85% by weight. Provided the quantity
used of the lactone is at Jeast 5% by weight, the thixotropic properties of the obtained
paste fall within a range that ensures favorable handling characteristics for the paste, and
provided the quantity is no greater 95% by weight, the solubility of the heat-resistant resin
(B) and the heat-resistant resin filler (C) are less likely to deteriorate, meaning

deterioration in the characteristics of the produced coating film can be more readily

prevented.



11 carbonyl bi s(p- phenyl eneoxy) di ani |l i ne and

4, 4" - bi s(4-am nophenoxy) bi phenyl, and of these,

2, 2- bi s[ 4- (4- ar ni nophenoxy) phenyl ] propane i s the nost

preferred. [0024] Specigf i ¢ exanpl es of conpounds

of the above general formula (I11) include 4,4'-

di am nodi phenyl sul fone, 3, 3'-di am nodi phenyl sul f one,

3, 419@i7dm nodi phenyl sul fone, 4, 4' - di am nodi phenyl

et her, 3,3'-diam nodi phenyl ether,

3, 4'Fxamglesioh seitablrelagiones ingnde Bbylyrelpdens abialsrelasipne, -
cappolheit oS ARIEE RS P b aReC B g PRager o and fhese

LT ¥ Coie |

acfgs Bty B0 ROE R Btne B 1 o B Wt hvo R S Bt compounds,
Ofthaeidteoreo TP aunebkRIPFBSE M Ededi thd Qs BRNEhHAbefiT dltid

(1) and/or the general formula (I1) preferably
applepties efiths hbatemsidtatioredi0 Gasre) then kigh beilimyg pobrt éactones such as y-

preferably from2 to 100 nol % and nost preferably
butyrdaglena @idpovelerslaviongra prefergtal  wei ght of the di amine

conﬁgﬂgg. [ 0026] In the present invention,
aro i'c diam nes other than those represented by the

abQYrﬁgjlgg@@Js@sl W 8%'3‘3#1&@& E(%]lvgﬁ%f %liac‘c?o&ea&ldzaggthep&qvent is used as

sul tabl e exanpl es suc amnes 1 n

theBe@diRINMLANRE S0 13¢H 1A2), Pha?b M08 AT rBfrictions on the other solvent
di am nmo- m xyl yl ene,  di am no- pxyl yl ene,

mixgddwitia et hetben edivadddribe sdly6x haghsdiable madi tht hictomepad examples
2, 7- napht hal_enedi am ne. CLOOZ?] Mor eover, '

of gitapls|selvepts inglwde ethgrrhanedheonapsivipde purd as Wiathdene dscal sirethyl

e L BT PO ST SRS SR
o RO A s U e LSRR,

diethyBubbRide AR Hydefond altt Sl RldHeNOREARBE compounds such as
1, 7-di ar ni nohept ane, 1, 8- di am nooct ane,

cellbs@lvel beatitndretnerased cdfpalindbunhds caelehexanone, and methyl ethyl
1, 11- di am noundecane, 1, 3- ] .
ketgyios pErogapwepiesmg janerquade suspladiNsmegapiarclidons. slipedy Bcetamide
1 NOpr ).t.etranet hyl sil.oxarte. [0028] ,
e OB AR L B AR alco e e hy drocarbon.
s ST Rl B BESI SERRN BB o,
or ifl @bin¥Rati¥es SMAoRmdre dATGERIBRkMsan aromatic

tatracarboxylic dianhydride represented by a general
fori@il2 (111) shown below or a derivative thereof:

[ Formul a 10] oo

In consideration of the usable time period during application of the heat-resistant
resin paste, the boiling points of the organic solvents (A1) and (A2) used in the present
invention are preferably 100°C or higher. Furthermore, the boiling point of the mixed
solvent of (A1) and (A2) is preferably within a range from 100 to 250°C.

[0020]}
(B) Heat-resistant Resin

There are no particular restrictions on the soluble heat-resistant resin (B) of

the present invention, provided the resin is soluble in the mixed solvent of (A1) and (A2),

and is preferably soluble at any temperature within a range from -25°C to 150°C. Specific



Ia-_,,.r/-,.,.QA d1Z210 H 0 (Ill) (wherein, Z
represents a single bond, -0-, -5-, -502-, -C(:=0)-,
or [003al Speci fic exanpl es of conpounds
represented by the above general forrmula (I11) include
tetracarboxylic di anhydrides 8uch as
3,3 ,4,4" -bi phenyl tetracarboxylic di anhydri de,
' ' ~hiphenyl t etracarboxylic di anhydride, .
cSapisSofsaBbRIEN bERISRSBERY by teinage resins and
Biyahrdd At S ARG RKL) - i ride, . .
pbfﬁ%S,4?dféarb§§?pheﬁ%kfxgﬁ é@p Fg%%§%¥l8%?0mthmeu}mﬁfﬂdEHEd
iBtefmBof tht hbsnzaphenonet The REATENRMrssid [ BRyetds in ¢
2,3,2%31- benzophenonetetracarboxylic deEhydrf%éh%ﬁﬁrbklnthe
fipst Bregmicasplnsahizol bmenatdet caaambmxytieeablly sotihid bi &8, teAPerature
mﬁll as derivatives of these dianhydrides, and of
WihEsarange foms @S e (31 HHCq The heat-resistant resin (B) may be insoluble in the
henanet et arboxylic dianhydride is preferred.
s#%g@?ﬁg lcsogmn{dfﬁé?km{jetracarboxylic aci ds may be used
eith Ozglone, or in conbinations of two or nore
di fferent conpounds. 100321 There are no

par t Ae fiblaywd i€ & infidr€ Het@iled ARcARROSGRNimiGOYEH En&'ﬁl%ﬂjréd?lrsors
0

the preparation of the polyimde resin or precurs
thetety. e xamiilet offraetbodsoios obtsiniryethb e bd ve Ry istiddesie ot Brecursors

_ élﬁ% ﬁgd sui tabl e_sol vents include ether-based
thestpioahide metads iz whickardinaine cgmpeisingdinmeethytic, etipletic or alicyclic

-di et hyl ene glycol diethyl ether, triethylene glycol )
dlg’?‘ﬁ‘& 9}?"8{1‘% b*?re%%’d \"5{1 é‘¥ﬂ§ﬂ°@'i]?8xlj1ﬁ/%‘? CHPREHYE 4 &ilrpeprboxylic

; 2 1Y s di met.hyl sul foxi de,
GRS SO heRERRHIRS B B CRP TR Brésihee ot an
org&ii€Sol @R e The AIReUNEipe ke 85 préfer Wiﬁ!ir?ﬁaelg‘é g%%’*wc to

cel |l osol ve acetate, ketone-based comhpounds stch as
250¥/c] aidghareantomiide ot by el @idyAppk@irady in accordance with factors such

nitro en-contain%ﬂg conpounds _such as
as (hepselayat (e badeh enstibe raqetipn comitiongiengilénedacet ani de,

N, Nre-diJret hyl f or mam de,

1, 3-@ thyl-3,4,5,6-tetrahydro-2(111)- pyrimdinone,
1, 3. = 25411 Ldipone and yvari ous. am nes, and
ar o‘r;gftcfégérﬁéé %téig%gn- EJ%%IHE%% %oﬁ?fﬂé’esclﬁgﬁ%ﬁg’gtaﬁl a?i%‘ﬁ%t&

alipidicooy kBBfliciithiak tORPSIhd BeaR t&?&c}'xﬁ%&glimd REmiEHg
either alone, or in conbinations of t or nore
tetgiicarbexgint diswiydeide sy dérivative eerdod tenakl el h&bﬁ@?ﬂl@ﬁﬁ an
conversion to a heat-resistant resin paste, the use of
aforgaertionsd pelyiyaise sesiwbenetursed theiieto, pltbdumhriédue §@BRBYation is
.In.th .esen&i [ ﬂventi on, the heat-resistant resin (B)
eivs &5 U1 Wlbinghe vt solyret el Rt oeaay sokesngbA L) and the
] permeat.i on chro ogfaph GPC
secps LRIy HEN TR A AR 60T b obborhbgd

repg,glgg?g lfa}?,"efﬁ(?lg%{o%i’%glg‘ é%t%lgﬁlbéé%égﬁl H)QH]Ulaaﬁﬂ sHB%h below as the

diamine is preferred.

[Formula 6]
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[0034] (C) Heat-resistant Resin Filler The
heat-resistant resin filler (C is insoluble in the
m xed sol vent of (Al) and (A2), and is preferably
i nsoluble at at |east one point within a range from
-25C to 250C. Furthernore, tha)heat-resistant resin
filler (C is soluble in the first organic sol vent
.alone, .and s preferably soluble at at |east one
(}%ﬁd?')ﬁtﬂv A B geehirpiiicnsdeiopendeio,  wskegweromt wealkyl
f - [ resin filler (C) d.s insaoluble in the
et 8 03 SR dnetoaS it o % inp diaigoeen stom,
ahd SepRE&ad siahie! t.oeNe. Pt _t-Idh ngR-hRrNYS
e P O P R PP P Ty SE 0B b epresented
by edoinndasintva; bélbey e are no ot her particul ar
restrictions on the heat-resistant resin filler (O,
and $ipweidd g exanpl es of suitable fillers include
resin fillers conprising polyimde resins,
pet’yam dei gjde resigs, pol yam de resins, or precursors
et o, whish can lhe sel ected appropriately in
r dancth tﬁ€?§61 vents used. O the various
ossi bilitTes, polyRem de resins or precursors thereto
are preferred in terns of their heat resistance.
(M1@DED] Rs and Ry cable xéprésenf ikdRp@idegdy, dasardgehiatim it Rgoup,
resin filler conprising a polyimade resin or précursor

tfitﬂﬂl@rc_étl@lé}’i Exeump techigbmetiyh gdmp?lli;alogmait 1(:1Enc;§; ;}H&Bylt group).

pol y € resin or precursoyr ereto at functions as

t he Jﬁﬁ%@‘“ﬁ‘%‘*é@?@f‘éﬁi‘% GBé% oW Pelev. i ncl ude net hods in
whicioﬁngﬁgﬂine conprising an aromatic, aliphatic or
alicyclic difam ne conpound is reacted with a 14

tet bo acid conmprising a tetracarboxyl c
Hot ; yet Hyative thereof, and this reaction
can~hgscon in the ppesence of an organic

solvent. The reaction tenperature is preferably within
(wheyen Jereprasentd OG-, +G(=A20CS (DY, @vegronp teprggeafedbgld frmula shown
e[r mI5C to 100C. If the reaction tenperature is |ess
b n 10C, then the reaction tends not to proceed

sati Bactog'ly, whereas if the tenperature exceeds

120C, ?W%ﬁ Lrecipitation of the filler tends to be
| pradgguate. The reaction tine can be sel ected
lately in accordance with factors such as the
cal.# of the batch and the reaction conditions
enpl oyed. [0036] There are no particul ar
rest{6923]i ons on the diamine and tetracarboxylic acid
used, and the sane conmpounds as those used for the
heat>PPESF sxnples akeqmp@nds ghthsabowegenefad dammla (1) include 2,2-

[ on the organic

. e_are,no rticylar restri.ction
bm@%ﬁ%@ﬁpmﬁégﬁmg ehgmﬁpgﬁ5¥zé?%ﬁhéPmiﬁk4ﬁ61yinide resin
f ' .
R B 2 B M OBk e 2l
me&@mt(qs@anmﬁ&nﬁgy)phagﬂlﬁ%e!;@,@hﬁré[@,@%ﬁﬁ%ﬁi 148l can be
used, although in order to enabl e subsequent
amgphensdy el [lutiea;2x gs353-divkorh 68 (A-PagbpheoR )6%% 1W¥utane,
t he second organi c solvent (A2) is preferred. F O§§i

L1i1e3. 2 AcheppBuant2. 2-hiskh(4-eminaphenhodphang §psipant, 1tks,318,3-
e RO B hoge, 1oL St &
iy bR ettt B3 i ohss s bnadglcoptopentane,
L R R S b S S T R

he m xing ra
and the heat-resistant resin filler (C, reported as a

wei ght ratio, is preferably within a range from 10/ 90
to 90/10, even nore preferably from 15/85 to 85/15,
and is nost preferably from 20/80 to 80/20. [0040]
(Characteristics of Resin Paste) The

thi xotropic index of a heat-resistant resin paste of




15 preferably 1.8 or higher. The thixotropic index of
the heat-resistant resin paste is neasured at a

nmeasur enent tenperature of 25C, using an E-type

vi sconmet er ( RE-80U, nanufactugpd by Tokyo Kei ki Co.,
Ltd.) and a sanple size of 0.2 g. The thixotropic
index is represented by the ratio ri io between the
cappaylois(p-phaptsicoyy)tiahilias ahd i,4ab@(AddRopBapuy RibiRhyl, and of
rotation rates of 1 rpmand 10 rpm respectively.

Upgse. 7 2-his[4-Faminepheixxiptheoylireopand éxthiesndst Bredisrrddi gher
enabl&@%éavorable printing or coating characteristics
to bé e readily obtained. [0041] The

Vi SCQSLI: eat -resistant resin e ur ed
ot "0 SBedite Sha1Es ey S ph SR e AR b TR i o-
dibntiRodipiHsRESy i i ‘ T4 e 4 4
I e e e T
disnBouBphenybéthérh®, 3hdiatrin@iplehAnithdreS hndiRAgiodighSny &8%r, 3.4'-
than 1 Pa.s, then the paste tends to be prone to
diggniephiphenyl, Hohdiagnipelientopignare, 8 atiangnobehesdasorie anidhied-bis(4'-
Vi sc sii% exceeds %,OOO Pas, then the workability of
ANROPRARIReRZERBANH T fisserd Drdsrainodipbarpl ether is thermest preferred.
conc tion of the heat-resistant resin (B) and
heat=resistant resin filler (C within the
heat ny 88| t; bR 1 s 1.0 :
ange 1 pRBRNGEOR 18 Sofli? aRhe LAY ikl by the
geéhenarfdrthul o(TPARG/ Grythweb:ghdl, forida I breRir&H1$ F@Rbsénts I 1% 100
to 80% by weight. If this concentration is |ess than
mgl.tpd ety hore pieBmatde ioey2 gl G0 mhisé ke rhost prefatblyeom 5 to 100
aﬁpggct co?tinqgtﬁnds_to_becone nore difficult,
mifeod 4o fofal ypigte ghherigmine spmprwrcbds  90% by wei ght |
thquoﬁgkafdanger of aloss inthe fluidity of the
past'e, ich tends to cause a deterioration in the

wor ki : ; . - nt_resi
von Bt e ARk s SRSt AR 8RR b e
aboegpinced fornila (hayRtoa@aRts, anBisGIENE SxarsESof such diamines
_ plasticizers, antioxidants, coupling agents, and resin
ingtudn miphesylenetliathine) plpbenyfl @@ditinifErdiattizibinnyMiéteo dlamino-p-
ﬁﬁcor i ng %Q one enbodi nent of the present invention,
Xypheie | AsiappBivierediaminge 2 oepphthalepedigminaand, 7-naphthalenediamine.
heato istant resin paste that offers excellent
morga i'fity, wherein the 16 heat-resistant resin
fill r A RN cond oragani.
sol venet ks ARAR AR B Lk Bobiof REEERE: M Tikiiegme
afche@dentfonsil Stodidticl BshiheRBEIpBuls dsHke HRERERANdIBYEN AR Efimines
preferably obtained by m xing together an organic
ands dlamdmsilopdnes] @o, afchas i @adiamisiettizan] 1,8 edofinbRophftal 4. s
.sqQluble in a first organic solvent (Al), and an
dlﬁ&l@ﬂﬁmt@es diovligningpgipans il gndiefizphicsane, 1 Jsdismamtheptass,n 8-

. fi.ller that.is inso le in secand organic
diegpsGlpe b )RRy [ S Be ety ot desens 13-
: A D range_f L to 180C, and even
bis IR P Pl U AAGIBE g ETE | R it ng
amin@PRY Bldwatellsy 1pS9didkaan 10C, then the heat-resistant
resin solution and the heat-resistant resin filler
di sjp®28] on tend not to mi x satisfactorily, whereas if
the tenperature exceeds 180C, the heat-resistant resin
f i | Thgsediamisges may bs vetdugthienalohe, arigamnbinatibnsesittwoan thore
d,ﬁei‘ther resﬁjt tends to result in a deterioration in
WIERCEL IPPRYYS or coating characteristics. [0046]

[0029]



The polyimde resin or precursor thereto that
functions as the heat-resistant resin filler (C is
preferably synthesized by a reaction conducted within
the second organi c solvent (A2) that conprises a
| actone. The quantity used ofjpthe |lactone, relative to
the total weight of the organic solvent used in the
reaction, is preferably within a range from5 to 95%
by vx"/éliuguatr;mceb@mimirioea hpdedeoaddryafivorhcko! ioprogstdy an dl omdlic
wei even prefer y fro %.b
taﬂ‘aﬁag%fé% %l%wgﬁ%ieyw%?gs byesPEEh wu\%eﬁ?ﬁm“x’vﬁ o a
- sed of the lactone is |less than 5% by
dugﬂﬂoﬁikx¥ﬁen preci pitation of the heat-resistant
orgqmbgnﬁMHM¢r tends to take considerable tine,
causing a deterioration in the workability, whereas if
the quantity exceed® 95% by wei ght, then synthesis of

‘he - I esi nt gesin filler tends to becone nore
/ i Tt cu prth nDRe the polyimde resin or
\pre ursQ % Bret thg functions as the heat-resistant
Si i's |y synthesized by a reaction

bnduct ed mnthln the flrst organi c solvent (Al).

[0047] ' There arellHo partlcular restrictions on

t he net hod used far convertlng t he imde resin
(W STGRE SORBSa S ARGEOr eSS Uha AUt GdShyar At on,

and bg@bcal nmet hods can be used. Exanpl es of suitable

H khat can be used include thermal 17

CyC| $ et Qi aipl edohipoidscliplebehi &y by adeyds aéiced fhsnula (111)

ef fected by heating elther at normal pressure or under
inchugd uﬁe\dalmpey&uahanh)ahdcslswﬂmaséﬂ 3" gyeHbiphen et ravertbiow pisc dtmnhydrlde,

22y s e iader B ARER i Ao/ EEhee Bakikents or

I a1 y V4 ;
iR, ?@gc%@?%ﬁ%?)%?% N R R E R i ospheny)
cthvafigthydenerad st yentdiedehydretiboryliedathaniides2 3emeved

fromthe system During this process, the reaction

bengephenposiciracapietybie ébintnyﬁe@t oy 2t &3 tk@np@r}wwcéctwwmom

dlm%}%iéqg,laﬁ ‘ﬂ[;nﬁ? Létbvgigépstoﬁethand r ef sé‘gbl ¥%{)'L@1 u'sc, of 3.3',4.4'-

Lm%}%‘hb&&u‘%aé%lbﬂx L@Hnﬁ?dnchyls:ﬁ&fﬂﬁg@ sol vent SUCh as
benzene, tol uen or xylene orf the like that forms an

azedObdpe wth water. [0048] In the case of a
chem cal cyclization nethod, the reaction i s conducted
in tHEspragendaxgfc aidhem Bapscdenlgr alophdap eambingtions of two or
mmttet NSLAf ure (\)/\4 ]t Ql n arange fromO to 120C, and
pre erai‘ k7 6%110 to 80C. Exanples of preferred
chenpgal) dehydratlng agents include acid anhydri des
such as acetic anhydride, propionic anhydride, butyric
anhydrardercoro ppenadacresinbyors aethe orgaicatbodiubed dehe preparation
‘ﬁo ound such as dicycl ohexyl carbaodiim '?e. During this
of (eRU B 818 ObBICARER! ko ﬁ bHECHE #e %%whizatﬂriawwln (B),
r , L.ROLL NE4: b vlene olve .
and s%ﬁ%%iﬁg wﬁ#?}@d@@r : ec% ycibg(?iﬁl nE(?lgg!rbribgééﬂp%r(i’hallhlxlewélélyw[ dimethyl
cthdrmiideiz e, g1y @1 pleeh e eall Mirictly ke atded dinlhey Ichiesriagaliriethylene
dehydratlng agent is typically used in a quantity
lyeal Whithy e theangy Mmmag@ng EOrBROINGS [S96ly & dit aé/fﬂéf%hb

e di | am

dier b BlranEe P p Dot sl B SRR brsai PaRRdnTry s v
bulﬂ%?dgtdnﬁ aftd QE’@(EEI()'I\IGYaLdeh hBro@e r@mtﬁﬁ&mnap sk c%Qch%ﬁLx/é’nom and

relative to the total weight of the di am ne conpound
meiBehythly ldtcit@mr, naﬁgLy&bsmunm@LmdpmgmBhoﬁphﬂMusuhﬂmpnuhdSm,Njw

such as triphenyl phosphite, tricycl ohexyl phosphite,

tri phenyl phosphate, phosphoric acid or phosphorus

pent oxi de, and boron conpounds such as boric acid or

boric anhydride may al so be used. In terns of reducing

the quantity of residual ionic inpurities, the

af orenenti oned thernal cyclization nethod is



A1l liter four-necked flask fitted with a thernoneter,

a stirrer, a nitrogen gas inlet, and a condenser

fitted with an oil-water separator was flushed with a
nitrogen stream while the fl@ask was charged with 96.7

g (0.3 nols) of 3,4,3%1- benzophenonetetracarboxylic

di anhydride (hereafter abbreviated as BTDA), 55.4 ¢
dinpetipdacciasnidy, NN -dinethifermianods, ghiediphetiot]iet, S CHetrgafdre2(1H)-
abbr evi at S | . 3, 73.9 (0.015 nols) of )
p&r}‘ﬁlcﬁ‘?ﬂéfsﬁgﬁﬁHS‘g?E W)dﬁé@ﬂ%ﬁ@tmddiagp%%aﬂ@&@ﬁé@ecaw@r

- 7100 nd 363 f
SRS BB 1 TR0 e sl o g aese solvens
mb§ 8E 83 Gthe ARBAE bk & &SGR Yr 1w BEmbR! i dAGsolvents, in order to
stirring for approximately 6 hours at a tenperature or
enéblet smb8QGenitdoavdreian td @ healirkdisihnt rvell paQe) Beludco Mt fird Bfanic
reaction, yielding a heat-resistant resin solution
sofyant 44 1vis preferresinber aver age nol ecul ar wei ght
(neaﬁﬁéid using a GPC net hod, and cal cul ated agai nst a
cal i Yon curve produced usi ng standard

ol yst - 2 00, [ 00521 . (Exanppl e | nt hesi
o Al FRFSH iffendon it botd R S LB ety Mg o
' o= Y [ Y RP- 1S ) e S [ L ¢ ' Tt
R Rt ib Oy BE T b RSB (GO, ha
faBd withih o fng&froml 5P0®fo 200,000, even more preferably from 2,000 to 180,000,
2, 2- bi s[ 4- (4- am nophenoxy) phenyl ] propane (hereafter
angtyhesé piederably JeonBARRY to 260,00¢ (0. 135 nols) of DDE, 3.73

g (0.8} nmol s) of LP-7100, 133.25 g of DWPU, and
308.18 of y-butyrol actone (hereafter abbreviated as

d, whent,he m xture was stirred for 5 hours at
(C¥B%%%K@%Ef9gg%3ﬁypﬁide precursor filler with a number
aver LG . : : :
o Rk Rl A AP POETLRR AL

(A, Yt 1 €peagalil 9 HsBHibldath@dasitdiR JoBRGHRR a rRIFHR D RC 10 250°C.
heat-resistant resin filler solution (PIE-1). The thus

Fuglbermaredhi beat-resgtanttrasin filles (@) it soluble indls Sl odghsicistlvent (A1)
DMPU. [ 0053] . (Exanpl e 2% [ Synthesis of a solution of a
algnsgand is preferahty sokbilnatiat lgast onegyint within aspngedeom i-33IC to 250°C,

M R B8 PSRBT sovens

. 23t 3. . 00 0 ° o
el G808 by Fhec A s 1ite il SR e Bl 2376510 250°C.
Proviédil thB €11} ¥cbis $hddB Seduefilef, iherxaab lovhek PErt 8% restrictions on

manner as the exanple 1, a polyimde precursor filler
thaieahreaistantrioesin ANar(Gyeandoped it akampleg bf suifabRF11099include resin
precipitated out fromthe solution after approximately
fillgrsicompsising el dsydaresiant nofyanideinride easinsnpotyxmideacsias or
t o, halt i elding a heat-resj stant

I h . Vi
Pfe?@@f’%%?fﬂoe hich e e gﬁyf.yolpﬁ*ﬂ‘@ X RpseRpdeagerwidh the solvents
- j esin filkl.er . le | | . )
B a5 Pe R Bl 5y 0 B i Pl prtoea

€SIS0
terl@ aF HeRSticat ABstahesi n Tiller (O] An identi cal
flask to that used in the synthesis exanple 1 was
chat@Bdjwith 96.7 g (0.3 nols) of BTDA, 61.5 g (0.15
nolg) of BAPP, 27.0 g (0.135 nols) of DDE, 3.73 ¢
(0. DeBt iggldsfailefl dpsriplion of Aigeds figlen forlbting apdly2Rid@Qegin or

e S T e S o B o
) PR B 1 S s o which s i
crfEB 1 B8 SOl 05, MLSEHS BRLGES Lygho -t

heat-resistant resin filler was soluble in DVPU

[ 0055] (Exanple 4) [Synthesis of a solution of a
heat-resi stant resin filler (O] An identica
flask to that used in the synthesis exanple 1 was
charged with 96.7 g (0.3 nols) of BTDA, 61.5 g (0.15



m xture was cooled to halt the reaction, yielding a

heat-resistant resin filler solution (PIP-4). The thus

obt ai ned heat-resistant resin filler was soluble in

DMPU. [0056] (Conparative Exanple 1) Wth the

exception of replacing the regaction solvent fromthe
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[0037]

There are no particular restrictions on the organic solvent used during preparation
of the polyimide resin or precursor thereto that functions as the heat-resistant resin filier
(C), and the same solvents as those used for the heat-resistant resin (B) can be used,
although in order to enable subsequent conversion to a heat-resistant resin paste, the use of
the second organic solvent (A2} is preferred.

[0038]

In the present invention, the heat-resistant resin filler (C) preferably has a number
average molecular weight, determined by gel permeation chromatography (GPC), that falls
within a range from 1,000 to 200,000, even more preferably from 2,000 to 180,000, and
most prelerably from 3,000 to 160,000,

10039]

The mixing ratio between the heat-resistant resin (I3) and the heat-resistant resin
filler (C), reported as a weight ratio, is preferably within a range from 10/90 to 90/10, even
more preferably from 15/85 to 85/15, and is most preferably from 20/80 to 80/20.

10040]

(Characteristics of Resin Paste)
The thixotropic index of a heat-resistant resin paste of the present invention is 1.5

or higher, and preferably 1.6 or higher, even more preferably 1.7 or higher, and is most
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preferably 1.8 or higher. The thixotropic index of the heat-resistant resin paste is
measured at a measurement temperature of 25°C, using an E-type viscometer (RE-80U,
manufactured by Tokyo Keiki Co., Ltd.) and a sample size of 0.2 g. The thixotropic index
is represented by the ratio 13/n o between the apparent viscosity values 1; and ny
measured at rotation rates of 1 rpm and 10 rpm respectively. Ensuring that the thixotropic
index is 1.5 or higher enables favorable printing or coating characteristics to be more
readily obtained.

[0041]

The viscosity of the heat-resistant resin paste (measured at 0.5 Ipm: o)
preferably falls within a range from 1 to 1,000 Pa's, even more preferably from 3 to 900
Pa-s, and most preferably from 3 to 800 Pa-s. If the viscosity of the heat-resistant resin
paste is Jess than 1 Pa-s, then the paste tends to be prone to sagging following printing or
coating, whereas if the viscosily exceeds 1,000 Pa-s, then the workability of the paste
tends to deteriore‘lte.

[0042]

The concentration of the heat-resistant resin (B) and heat-resistant resin filler ()
within the heat-resistant resin paste is preferably within a range from 5 1o 90% by weight,
even more preferably from 10 to 90% by weight, and most preferably from 10 to 80% by
weight. If this concentration is less than 5% by weight, then achieving a thicker film for
the product coating tends to become more difficult, whereas if the concentration exceeds
90% by weight, there is a danger of a loss in the fluidity of the paste, which tends to cause
a deterioration in the workability.

{0043}

The heat-resistant resin paste of the present invention may also include, if required,
antifoaming agents, pigments, dyes, plasticizers, antioxidants, coupling agents, and resin
modifiers and the like.

[0044]

(Production Method)
According to one embodiment of the present invention, there is provided a method

for producing a heat-resistant resin paste that offers excellent workability, wherein the
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heat-resistant resin filler (C) can be prepared within the second organic solvent (A2) that
comprises a lactone.

[0045)

A heat-resistant resin paste of the present invention is preferably obtained by
mixing together an organic solvent solution of a heat-resistant resin (B) that is soluble in a
first organic solvent (A1), and an organic solvent dispersion of a heat-resistant resin filler
(C) that is insoluble in a second organic solvent (A2). The mixing is preferably conducted
at a temperature within a range from 10 to 180°C, and even more preferably from 15 to
160°C. If the mixing temperature is less than 10°C, then the heat-resistant resin solution
and the heat-resistant resin filler dispersion tend not to mix satisfactorily, whereas if the
lemperature exceeds 180°C, the heat-resistant resin filler tends to dissolve in the organic
solvent, and either result tends to result in a deterioration in the printing or coating
characteristics.

[0046]

The polyimide resin or precursor thereto that functions as the heat-resistant resin
filler (C) is preferably synthesized by a reaction conducted within the second organic
solvent (A2) that comprises a lactone. The quantity used of the lactone, relative to the
total weight of the organic solvent used in the reaction, is preferably within a range from S
to 95% by weight, even more preferably from 10 to 90% by weight, even more preferably
from 15 to 90% by weight, and most preferably from 15 to 85% by weight. If the quantity
used of the lactone is less than 5% by weight, then precipitation of the heat-resistant
organic filler tends to take considerable time, causing a deterioration in the workability,
whereas if the quantity exceeds 95% by weight, then synthesis of the heat-resistant resin
{iller tends to become more difficult. Furthermore, the polyimide resin or precursor
thereto that functions as the heat-resistant resin (B) is preferably synthesized by a reaction
conducted within the first organic solvent (A1).

[0047]

There are no particular restrictions on the method used for converting the
polyimide resin precursor to a polyimide resin via a cyclodehydration, and typical

methods can be used. Examples of suitable methods that can be used include thermal
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cyclization methods in which the cyclodchydration is effected by heating either at normal
pressure or under reduced pressure, and chemical cyclization methods in which a
dehydrating agent such as acetic anhydride or the like is used, either in the presence or
absence of a catalyst. In the case of a thermal cyclization method, the reaction is
preferably conducted while the water generated by the dehydration reaction is removed
from the system. During this process, the reaction solution is preferably heated to a
temperature within a range from 80 to 400°C, and preferably from 100 to 250°C. In such
cases, the water may be removed by azeotropic distillation, by using a solvent such as
benzene, toluene or xylene or the like that forms an azeotrope with water.

[0048]

In the case of a chemical cyclization method, the reaction is conducted in the
presence of a chemical dehydrating agent, at a temperature within a range from 0 to 120°C,
and preferably from 10 to 80°C. Examples of preferred chemical dehydrating agents
include acid anhydrides such as acetic anhydride, propionic anhydride, butyric anhydride
or benzoic anhydride, or a carbodiimide compound such as dicyclobexylcarbodiimide.
During this reaction, a substance that promotes the cyclization reaction, such as pyridine,
isoquinoline, trimethylamine, tricthylamine, aminopyridine or imidazole, is preferably
also added. The chemical dehydrating agent is typically used in a quantity within a range
from 90 to 600 mol% relative to the total weight of the diamine compound, whereas the
substance that promotes the cyclization reaction is used in a quantity within a range from
40 to 300 mol% relative to the total weight of the diamine compound. Dehydration
catalysts, including phosphorus compounds such as triphenyl phosphite, tricyclohexyl
phosphite, tripheny! phosphate, phosphoric acid or phosphorus pentoxide, and boron
compounds such as boric acid or boric anhydride may also be used. In terms of reducing
the quantity of residual jonic impurities, the aforementioned thermal cyclization method is
preferred.

[0049]

A heat-resistant resin paste of the present invention exhibits excellent adhesiveness,
heat resistance and workability. By using a lactone as the second organic solvent, the

productivity associated with producing the heat-resistant resin paste can be improved
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dramatically. Moreover, a heat-resistant resin paste of the present invention can be used
for forming a precise pattern using screen printing or dispensing methods, and a
semiconductor device produced using a heat-resistant resin paste of the present invention

exhibits favorable properties.

EXAMPLES

[0050]

As follows is a detailed description of the present invention based on a series of
examples, although the present invention is in no way limited to these examples.

[0051]

(Synthesis Example 1) [Synthesis of a solution of a heat-resistant resin (3)]

A1 liter four-necked flask fitted with a thermometer, a stirrer, a nitrogen gas inlet,
and a condenser fitted with an oil-water separator was flushed with a nitrogen stream,
while the flask was charged with 96.7 g (0.3 mols) of 3,4,3' 4'-
benzophenonetetracarboxylic dianhydride (hereafier abbreviated as BTDA), 55.4 ¢ (0.285
mols) of 4,4'-diaminodiphenyl ether (hereafter abbreviated as DDE), 3.73 g (0.015 mols)
of 1,3-bis(3-aminopropyl)tetramethyldisiloxane (hercafter referred to as LP-7100), and
363 g of 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (hereafter abbreviated as
DMPU), and following stirring for approximately 6 hours at a temperature of 70 to 90°C,
the reaction mixture was cooled to halt the reaction, yielding a heat-resistant resin solution
(PI-1) with a number average molecular weight (measured using a GPC method, and
calculated against a calibration curve produced using standard polystyrenes) of 25,000.

[0052)

(Example 1) [Synthesis of a solution of a heat-resistant resin filler (C)]

An identical flask to that used in the synthesis example 1 was charged with 96,7 g
(0.3 mols) of BTDA, 61.5 g (0.15 mols) of 2,2-bis[4-(4-aminophenoxy)phenyl[propane
(hereafter abbreviated as BAPP), 27.0 g (0.135 mols) of DDE, 3.73 g (0.015 mols) of LP-
7100, 133.25 g of DMPU, and 308.59 g of y-butyrolactone (hereafter abbreviated as v-BL),
and when the mixture was stirred for 5 hours at 70 to 90°C, a polyimide precursor filler

with a number average molecular weight of 24,000 precipitated out from the solution.
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Subsequently, the reaction mixture was cooled to halt the reaction, yielding a heat-
resistant resin filler solution (PIF-1). The thus obtained heat-resistant resin filler was
soluble in DMPU.

[0053]
(Example 2) [Synthesis of a solution of a heat-resistant resin filler (C)]

An identical flask to that used in the synthesis example 1 was charged with 80.5 g
(0.25 mols) of BTDA, 97.38 g (0.2375 mols) of BAPP, 3.11 g (0.0125 mols) of LLP-7100,
295.62 g of y-BL, and 126.69 g of DMPU, and when the mixture was reacted in exactly
the same manner as the example 1, a polyimide precursor filler with a number average
molecular weight of 25,000 precipitated out from the solution after approximalély 7 hours,
and consequently, the reaction mixture was cooled to halt the reaction, yielding a heat-
resistant resin filler solution (PIF-2). The thus obtained heat-resistant resin filler was
soluble in DMPUJ.

[0054]
(Example 3) [Synthesis of a solution of a heat-resistant resin filler (C)]

An identical flask to that used in the synthesis example 1 was charged with 96.7 g
(0.3 mols) of BTDA, 61.5 g (0.15 mols) of BAPP, 27.0 g (0.135 mols) of DDE, 3.73 g
(0.015 mols) of LP-7100, 419.75 g of DMPU, and 22.09 g of y-BL, and the mixture was
then reacted for 8 hours at 70 to 90°C, cooled to halt the reaction, and then allowed to
stand for 12 hours, yielding a heat-resistant resin filler solution (PIF-3} comprising a
polyimide precursor filler with a number average molecular weight of 26,000. The thus
obtained heat-resistant resin filler was soluble in DMPU.

[0055]
(Example 4) [Synthesis of a solution of a heat-resistant resin filler (C)]

An identical flask to that used in the synthesis example 1 was charged with 96.7 g
(0.3 mols) of BTDA, 61.5 g (0.15 mols) of BAPP, 27.0 g (0.135 mols) of DDE, 3.73 g
(0.015 mols) of LP-7100, 44.19 g of DMPU, and 397.66 g of y-BL, and when the mixture
was stirred for 3 hours at 70 to 90°C, a polyimide precursor filler with a number average

molecular weight of 15,000 precipitated out from the solution. Subsequently, the reaction
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(Comparative Example 2)

An identical flask to that used in the synthesis example 1 was charged with 102.9 g
(0.35 mols) of 3,3'4,4'-biphenyltetracarboxylic dianhydride (hereafter abbreviated as
BPDA), 70.0 g (0.35 mols) of DDE, and 403.4 g of DMPU, and the mixture was then
reacted for 8 hours at 70 to 90°C, subsequently cooled to halt the reaction, and then
allowed to stand for 5 days, yielding a heat-resistant resin filler solution comprising a
polyimide precursor filler with a number average molecular weight of 30,000.

[0058]

The synthesis conditions employed, and the results for, the examples 1 to 4 and the
comparative examples 1 and 2 are surmmarized in Table 1.

[0059]
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A1 liter four-necked flask fitted with a thermometer, a stirrer, a nitrogen gas inlet,
and a condenser fitted with an oil-water separator was flushed with a nitrogen stream,
while the flask was charged with 300 g of the heat-resistant resin solution, (PI-1} obtained
in the synthesis example, and 400 g of the heat-resistant resin filler solution (PIE-1)
obtained in the example 1, and the resulting mixture was stirred for 2 hours at 50 to 70°C,
thereby yielding a heat-resistant resin paste (PIP-1) with the heat-resistant resin dissolved
therein and with the heat-resistant resin filler dispersed therein.

[0062]

The viscosity and thixotropic index of the heat-resistant resin paste (PIP-1)

obtained in the example 5 were measured at a measurement temperature of 25°C, using an
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Following printing, the printed sample was inspected under an optical microscope
for blurring and sagging.

[0064]

Moreover, the resin composition obtained was coated onto a Teflon (a registered
trademark) substrate, and then heated at 350°C to dry the organic solvent, thereby forming
a coating film with a film thickness of 25 pm. Using a dynamic viscoelasticity
spectrometer (manufactured by Iwamoto Seisakusho Co., Ltd.), this coating film was
measured for tensile modulus of elasticity (25°C, 10 Hz) and glass transition temperature
(frequency: 10 Hz, rate of temperature increase: 2°C/minute).

[0065]

Furthermore, the thermal decomposition starting temperature (the 5% weight
reduction temperature) was measured using a thermobalance.

The results are shown in Table 2.

[0066]

(Example 6)

In the example 5, with the exception of replacing the heat-resistant resin filler

solution (PIF-1) obtained in the example 1 with the heat-resistant resin filler solution (PIF-

2) obtained in the example 2, exactly the same procedure as the example 5 was used to
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obtain a heat-resistant resin paste (PIP-2) with the heat-resistant resin dissolved therein
and with the heat-resistant resin filler dispersed therein.

[0067]

(Example 7)

In the example 5, with the exception of replacing the heat-resistant resin filler
solution (PIF-1) obtained in the example 1 with the heat-resistant resin filler solation (PIF-
3) obtained in the example 3, exactly the same procedure as the example 5 was used to
obtain a heat-resistant resin paste (PIP-3) with the heat-resistant resin dissolved therein
and with the heat-resistant resin filler dispersed therein.

[0068]

(Example 8)

In the example 5, with the exception of replacing the heat-resistant resin filler
solution (PIF-1) obtained in the example 1 with the heat-resistant resin filler solution (PIF-
4) obtained in the example 4, exactly the same procedure as the example 5 was used to
obtain a heat-resistant resin paste (PIP-4) with the heat-resistant resin dissolved therein
and with the heat-resistant resin filler dispersed therein.

[0069]

(Comparative Example 3)

In the example 5, with the exception of replacing the heat-resistant resin filler
solution (PIF-1) obtained in the example 1 with the solution obtained in the comparative
example 1, the same procedure as the example 5 was conducted, yielding a heat-resistant
resin solution (PIP-5).

[0070]
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[Table 2]
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Heat-resistant resin paste PIP-1 {PIP-2 {PIP-3 PIP-4 |PIP-5
Viscosity (Pa-s) 200 210 210 180 30
Past Thixotropic index 4.5 4.5 4.5 4.0 1.1
aste Printing characteristics
characteristics (presence of blurring or No No No No Yes
sagging)
Tensile modulus of clasticity 3300 3400 13400 [3300 13300
(MPa)
Coating ﬁlm Glass transition temperature 260 260 260 240 260
characteristics| (°C)
1 he{mal decomposition 490 490 490 480 490
starting temperature (°C)

[0071]

In addition to the examples described above, a variety of heat-resistant resin pastes
can be produced in a short time period by using a first organic solvent and a second
organic solvent, and selecting a lactone as the second organic solvent, and in each case,
the resulting heat-resistant resin paste exhibits excellent paste characteristics and coating
film characteristics. Furthermore, in those cases where a first organic solvent and a
second organic solvent are not used, or cases where a lactone is not selected as the second
organic solvent, obtaining a paste which exhibits excellent results across all areas,

including paste characteristics, coating film characteristics and workability, is impossible.

INDUSTRIAL APPLICABILITY |
[0072]

A heat-resistant resin paste of the present invention can be used as a protective film,
insulating film, stress relaxation layer, adhesive, or heat-resistant printing ink or the like
{or a wide variety of devices, including all manner of semiconductor devices,
semiconductor packages, thermal heads, image sensors, multi-chip high-density mounting

boards, diodes, capacitors and transistors, as well as for a wide variety of wiring boards
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heat thegzs irgmamartcealin fesyigtoas o theyacthpd seadi fol fraing dprecise

an be used as.a protective film insulating fil .
pofipPabe e RRiTur YRRl b ket SivenBon M vl petnods
. L tL0g ink el i e ot ' .
AR | e S AAEL B, o coming
mélBYds¢ RSiel SEMEONSHUEID o A9PPintihf BleMRIds NERAPIandePRBR printing

sensors, multi-chip high-density nounting boards,
math@ites, capacitors and transistors, as well as for a

w de variety of wiring boards



25 including flexible wiring boards and rigid wiring
boards, and is consequently extrenely useful
industrially. Fig. 1 shows an exanple of the use of a
paste of the present invention as an insulating film
for a diode, and Fig. 2 showsysan exanple of the use of
a paste of the present invention as a stress
rel axation | ayer for a sem conductor device. [0073]
There are no particul ar re$irildty ons on the net hod
used for formng a precise pattern using a
heat - r esi st ant resin paste of the present invention,
nd su able et i nclude screen printing nethods

|spe ﬁﬁ”ﬁﬁ?WB bméﬁ%%lﬂﬂ”@ﬁ?Wﬁds curtai n coating

met hod : nmet hods, copperpl ate printing
nethod§hwigéﬂﬁﬁ§§g6?ggﬁgc printing nethods. 26 CLAIMS

1. A heaboh®siahRNbIVeRSIAD)ARAempEiad lagiong;, a first
organi ¢ solvent (Al), a second organic solvent (A2)

that cohgt-ireesara reae (Bnat is soluble ina that orgwiciantnt of (Al) and
resin (B) that is soluble in a mxed organic solvent
@¥2)(Md) and (A2), and a heat-resistant resin filler

wher ei T SRR idEH G Y %-i?%ué@ﬁﬁkﬂﬁinﬁehﬁwﬁﬁé% A,
\g\/ﬁ?lem) (tt)%ﬁ%%bpt)l%% \(‘/mmsa\é\dg)%t%n ()‘i){]ﬁ%ls Ag’c(?))snl oq/gﬁréhaﬁ (B), wherein

conpound gy @ ogé‘cﬁlm éJlV@r@f(A‘i h@(}lﬁﬂ‘?&@ ASitr (Fg%lnﬁ,tdnvc@n ih@ c8mpound,
total weight of the second organic solvent (A2), is at

| east Hadnyityed @btactone, relativeao guaiat iveiphobt theaecond organic
heat-resistant resin (13) and the heat-resistant resin
foilvdneCAZIC)s atrledsabiotey weigal.t ot al wei ght of the
heat-resistant_resin paste, is wthi g Jange fromS5_ =~
Lo 50% By i Bt ey ! thet e yAst PR B (C):
%gﬁn@gﬁcﬁ gi()tfilégi,lﬁx @tﬂghbﬁ d gﬂ?%%rlbflﬁ @f‘%‘f?ggl‘%g‘? arrg"xsg!eq‘ronql Sto
@p%bpq@;iﬁe3|stant resin filler (C) conprises a

pol'y % fesin, a polyam deimde resin, a polyam de

resin, thOhed-RESSEUCSANBY Benetitss a pbl IviRtige haat, afpediastiasinide
resin paste according to claiml, m%ereln t he
Mermgenﬂnmhhammlngapmnpmunmcnﬁ)anueterocyclic
ni t rogen- cont ai ni ng conpound. o ,

the heat-resistant resin filler (C) comprises a polyimide resin, a

polyamideimide resin, a polyamide resin, or a prescursor thereto.

2. The heat-resistant resin paste according to claim 1, wherein the nitrogen-

containing compound is a heterocyclic nitrogen-containing compound.

3. The heat-resistant resin paste according to claim 1 or 2, wherein the lactone is

cither y-butyrolactone or y-valerolactone.

4. The heat-resistant resin paste according to any onc of claims 1 through 3,
wherein the heat-resistant resin (B) and/or the heat-resistant resin filler (C) are

polyimide resins or precursors thereto.



3. The heat-resistant resin paste according to claiml
or 2, wherein the lactone is either y-butyrol actone or
ry-val erol actone. 4. The heat-resistant resin paste
according to any one of clainms 1 through 3, wherein
the heat-resistant resin (13)7and/or the
heat-resistant resin filler (C) are polyimde resins
or precursors thereto. 27 5.The heat-resistant resin
bast e Hucloabrasgtand uanyp@rremfnCkztllraicmlylomwﬁehsgns 4 through 4,
wherei n the heat-resrs ant

wearmrlee’%cftahwrieerﬂﬂr uai/m(%y %i la%‘drww ﬂﬁ?’é%' e
%quaimi e 1'e(§m I1§%ur%501aﬁcgbttoachgqgc&°%y R%@@el{ l?(gvr{&gl Vﬁﬁ@l‘a r%

%&ﬁ%&%{g}ﬂéﬂ L@fn@{HL @1&(1 ihe ?(%%’g'éntleglb W och EQI fﬂ%lﬂ%li D) shown below:

erein , eac represent
indepqmdﬁﬁﬁmMJ a hydrogen atom an al kyl group of | to
9 carbon atons, an al koxy group of I to 9 carbon
atons, or a halogen atonrrand represents a single
e (=0)-, or a group
W), [Formula 2] RS
Ysent, independently,
1711 uoromet hyl group,
trichl oronetkryl group, haHQgen atom or phenyl group),
and/ or a diam ne conprising an aronatic di &1 ne

represented by a general formula (I1) shown bel ow
(Wheratl BBy . 8p. Ra and Ry cach represent, independently, a hydrogen atom, an alkyl

group of 1 (o 9 carbon atoms, an alkoxy group of 1 to 9 carbon atoms, or a halogen
atom, and X represents a single bond, -O-, -8-, -SO;-, -C(=0)-, -S(=0)-, or a group
represented by a formula shown below)

[Formula 2]

ONONS S

(wherein, Rs and Ry each represent, independently, a hydrogen atom, alkyl group,
trifluoromethyl group, trichloromethyl group, halogen atom, or phenyl group), and/or a

diamine comprising an aromatic diamine represented by a general formula (11) shown

below:
{Formula 3}
N D
HaN— Y NH;
k\4¢4 7

(n

shown below);



(11) (wherein, Y represents -0-, -C(=0)-, -S(=0)-, or
a group represented by a fornmula shown below); 28
[Formula 4] and a tetracarboxylic acid conprising an
aromatic tetracarboxylic dianhydride represented by a
general formula (111) shown bgl ow or a derivative
thereof: [Formula Si | I O\ I -1Z- c | | (111)
(wherein, 7, represents a single bond, -0-, -5-,
-502-,[Foapseyd, or -S(=0)-). 6. The heat-resistant
resin paste according to any one of clains 1 through
5, rein a thixotropic index of the heat-resistant
Legfn%&aste is 1.5 or higher. 7. The heat-resistant
resi aste according to any one of clains 1 through
6, wherein the heat-resistant resin filler (C is a

La . |r z 74 tl .. « 1 .r .‘ s i '. al
LSl abgh RIS Nyt e A Rcans pleah i
lmﬁﬁ%em&%%%@ﬁeralem-;ﬂumqm)_esr@%qxeqim Or b dcaiivenBerbf:
claims | through 7, wherein a heat-resistant resin

[ dl er [FQmila Sprepared within a second organi c sol vent
(A2) that conprises a | actone.

9 %
/C Sy I R C\
O\ | "‘—‘Z"T— /O
N ¢

0]

It

C

(I11)
(wherein, 7 represents a single bond, -O-~, -8-, -8O;-, -C(=0)-, or -5(=0)-).

6. The heat-resistant resin paste according to any one of claims 1 through 3,

wherein a thixotropic index of the heat-resistant resin paste is 1.5 or higher.

7. The heat-resistant resin paste according to any one of claims 1 through 6,
wherein the heat-resistant resin filler (C) s a filler that is prepared within the second

organic solvent (A2).

8. A method for producing the heat-resistant resin paste according to any one of
claims 1 through 7, wherein a heat-resistant resin filler (C) is prepared within a second

organic solvent {(A2) that comprises a lactone.



