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 excellent adhesiveness, heat
resistance, flexibility and whrkability, as well as a
nmet hod for produci ng thereof. BACKGROUND ART [0002]
Heat -resi stant resins su ;m de resins exhibit
superi or heat resistanceﬁgﬁgiﬁggkéﬂical properties,
and are consequently already in w despread use in the
el ectronics field as surface protection filns and

| NHEATRESISTANT RESINY PRAISTIFA NDrMETHGD FOR PRODUCING SAME
el enents. In recent years, screen printing methods
and di spensing nethods that do not require conplex

! exposure, devel oping, and etching and
Tﬁﬁggﬁp%iﬁgﬁiihttracting consi derabl e attention as
iwaﬂﬁoﬁggnation met hods for polyim de-based resin
fil used as surface protection filns, interlayer

i ns . . oy

0L ekl kBB €3l ARUTRR b8l Gty el
adhggiverrbd, heatgesitameaflexiblit badivorkablity a8 s leas\ théthod for

thi xotropic properties that contains a base resin, a
produdieg theepofl a sol vent as conponents. Al nost all of

the heat-resistant resin pastes that have been

devel oped to date have used a silica filler or an

' imde filler as a thixotropy-inparting
B%?F?g?@bﬁgﬁgkgé a result, large nunbers of residua

voi qgp@s] air bubbles are left at the filler interface

upon heating and dryi ng, causing problens that include

a defedtiresiaintaesingsuchas bolyithide redigd dxhilinshpefibehdafesistance and

el ectrical "insulation properties. [0004] 'In order to
meshenicalropérties apd atsl conssqubetly alraady sn widespresd nspmsthe glectronics

%&atlﬁéﬁ capabjefpf formng polyimde patterns with
ficlq aspyrtace pptestion dilms and intenlayen mnsialating ks 3r seminongnetgr elements.

InFednt years, screen printing methods and dispensing methods that do not require

complex steps such as exposure, developing, and etching and the like are attracting
considerable attention as image formation methods for polyimide-based resin films used
as surface protection films, interlayer insulating films and stress relaxation materials.

[0003]

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



speci al conbination of an organic filler (soluble
filler), a base resin, and a solvent in which the
filler first dissolves upon heating and drying, and
subsequently fornms a co- soluble phase with the base
resin to forma film (see Japajnpese Patent Publication

No. 2,697,215 and Japanese Patent Publication No.
3,087,290). DI SCLOSURE OF | NVENTI ON [0005] However,
spédidlwogibiridtien o€ ai orgaicsilkn {solgtle fillpHSA BaseFeSE,dnd@Golvent in
above include no residual voids or air bubbles at the

viich &e filler St diseolyponpandrentimgyarchdryitrey Bmgsubavqilently forms a co-
%]rggef ore tﬁ%bl t exceItJBent filmdensity_and
MBE RNt R hase resin 19rfopR adile(scq fapagsse Hatent Byblication No.
h
RS and Sl LR B do. RSB ot e T ery s

and subsequent addition of a solution containing this
organic filler (soluble filler) dissolved therein ,
DISCAOSURE 6XF BRVENTIONT eby precipitating the organic
filler (soluble filler), meaning the preparation of

the 0¥ c f|IIer (soluble filler) requires
cons erabl e and re uires further inprovenents

Pt ?lﬂgw E bﬁat-r dpsigyPstesadesesbied @bows incluge no
r&“ﬁ‘?[e Boigt Y AR bR 3 i et gt e it iing, g erefore
eﬂi&Bit lRkéccRIGRE H&TRE a@@ @ﬁbﬁﬁ% zétﬁk?ﬁﬁ 8%1'3?%1 ﬁ@ﬂ%ﬁu&fbﬂ process

lexibility, and es a
oﬁﬂﬁdheﬁlt—lreﬁmtaht 1®in p%Stey\ﬁqhuaéSsy%thﬁﬁth@ﬂ ot @i PR {fHeBluble filler),
thereof. [0007] The present invention provides a
am;at FawnBaddition ofsi solyistcontaiming thihdiganss filec edo[hdﬂe filler)
E?A eness heat resistance and flexibility,

aomqs spiveple heredy P&?%Pmﬁh%@lfgﬁm@ ftlhe (soluble filler),

o P Y P O o FRSLAE B e
afll RRBRE fMfth ch Sm&\(gﬂ% @ﬁiat-remstant resin

fiIIer that in a t sol vent but

i nso[ag96g in a second solvent. Mre specifically, the
present invention relates to a heat-resistant resin

p ast Acperdingly; An objpcisd]the present inveotiogmisi to pswtideaheat-resistant resin

i Si g% &eotgctone as the second organi c sol vent,
nﬁﬁ 8 rgatiqnf %ﬁ?lser E%T%Qaeﬁﬁhl its gxgellen adhesiveness, heat
on, of -.r esi.st ant SI n paste
resist: cg Ccigrﬁl] &dgﬁbaaw?qﬁb estarF emng oi‘ the produc e,aswellasa
method for producing thereof.

[0007]

The present invention provides a heat-resistant resin paste that exhibits excellent
adhesiveness, heat resistance and flexibility, in which thixotropic properties are imparted
to the heat-resistant resin paste, and which is capable of forming a precise pattern by
screen printing or dispensing methods, by using a heat-resistant resin filler that is soluble
in a first solvent but insoluble in a second solvent. More specifically, the present
invention relates to a heat-resistant resin paste in which, by selecting an organic solvent
comprising a lactone as the second organic solvent, the preparation of the heat-resistant

resin filler and the production of the heat-resistant resin paste can be conducted within the



same solvent in a conparatively short period of tine,
thus enabling an inprovenent in the productivity for
produci ng the heat-resistant resin paste. [0008] In

ot her words, the present invention relates to a

heat -resi stant resin paste coh‘pri sing a first organic
solvent (Al), a second organic solvent (A2) that
SMPEIT S irPa corBfdraieoly shdeRdriddSTidied musreﬁ?‘)Alf}sg(ﬁ) ighﬂ@xt’ement in the
is soluble in a m xed organi c sol vent of an
pradyciinatydonpiudating dei Ihgrdsistans tedinf pdsteer (C) that is
soluble in (Al') but insoluble in (A2), wherein (O is
di spe[@@&] within a solution conprising (A), (A2) and

B). Furthermgre, the present invention also rel ates
t( o) t hE‘ ‘Hﬁ%&w n%%i the B?‘F?elﬁ dayertion elates \gashqal-Frstptam sesin paste

: - : | A2. i :
t‘f’ﬁ?ﬁrg%ﬁg]ﬁ @gsrt] E){égraﬁflcnsgfv%%@gﬁ% %e\égac& P%@#ﬁ@ﬁ'&g{ m%he& comprises a
RERSEH hdalVRTtn® fesi] @) thi&dBSHIE h § Hﬁx#ﬁg&éﬁg SYRLAYF (A1) and

resin paste described above, wherein _

(2) aglenhaaondsistatit i AT that § sd1dbed BT @AY Bt Fsoluble in (A2),

nitrogen- containing conpound. Furthernore, the

whasiad{C) isdisprrsedrwithin @ sphitiah cemprsing éAhY 642y &l @)ant

resi 21? ste d&scri bed, above, wherein the |actone is.

eith IHPTFy BieAEESREImYEntipnpliodplgtes de tiecheat-resistant resin paste
r : e Lnvent i sorelates to the ..

TUARRABLE el RS S0 4) B8 iiragon-contining

oagat -resistant resin (B) and the heat-resistant

resin filler (C) are polyimde resins or precursors

t her eiwthefinoteithepiesent ihientioh @8 ttlated Ve fHe HoBt- RNt resin paste

relates to the heat-resistant resin paste described

desenihed appes, ayherein thermimoganessingatining compoundiB) heteéayclit nitrogen-

heat -resi stant, resin filler (C) is a polyimde resin

Nein 6PEPPUNher et 0 obt ai ned by reaction between: a

di am rhsi aromatjc di am ne represented by

a gener al ﬁ?orh%’fggp%ﬁﬂgﬂe&%ﬁnﬁkfﬁ%%s f‘v‘-ﬁ%ﬂm&a‘eﬁ TeRdY paste

deEANibed Xbed, wh Nﬂ?ﬂi%zlacgﬂne('g ithedE8 lﬁ%ﬂg’ s

R4 each repregent, in epelngg%t Iy, hafglrngé)gﬁ vgi%(r)nﬁ&gﬁe'

al ky|Furthemqrepthe prdsentInvention alsdirelies tathe MekiOkYis@hOMEin paste

of 1 to 9 carbon atons, or a hal ogen atom
described above, wherein the heat-resistant resin (B) and the heat-resistant resin filler (©

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 filler
(C) is a polyimide resin or precursor thereto obtained by reaction between: a diamine
comprising an aromatic diamine represented by a general formula () shown below:

[Formula 1]

Ry Rs
Re Ry M

(wherein, R, Ry, R3 and R4 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,



4 and X represents a single bond, -0-, -S-, -SQO2-,
-C(=0-, -S(=0-, or a group represented by a fornula
shown below) [Formula 2] 5 | HH-CG R B (wherein,
R5 and R6 each represent, independently, a hydrogen
atom al kyl group, trifluorongthyl group,

trichl oronethyl group, hal ogen atom or phenyl group),
and/or a diamne conprising an aronatic diamn ne

anglpX eqpeeseat dningle bemE F@t, -59r-80b-a- (C(HO)- sBEW@)-, diel @Vap represented
[Formula 3] fI 1 fl ~I HNY- NH2 an (vvhereln Y

t%?)f%%’él}ﬁ%m“@-belm’@( =0)-, -S(am-, or a gr oup

repr \?ﬂg yaforrrula shown bel ow); [Fornula 4]
and rboxylic acid conprising an aronmatic
tetracar boxyl i ¢ dianhydride represented by a general

Ia(I shovvn ngalowor a derivative thereof:
@ L 1f C'oo0Z~0oCI \ O O(fin

(wherein, Rs and R 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 (II) shown
below:

[Formula 3]

el DN
T an
(wherein, Y represents -O-, -C(=0)-, -S(=0)-, or a group represented by a formula shown
below),
[Formula 4]

N
U

and a tetracarboxylic acid comprising an aromatic tetracarboxylic dianhydride represented

by a general formula (II) shown below or a derivative thereof:

[Formula 5]
: :
|
\C / / C/
Ml 1]
0 © (1)

(wherein, Z represents a single bond, -O-, -S-, -80;-, -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.



(wherein, Z represents a single bond, -0-, -5-, -S02-,
-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 heat-resistant resin paste is 1.5 or higher. 5
Furthernore, the present invention also relates to the

heat - ' t ' I i

ho. o eRhaR e pRlEn AR fofl 6 T RS St e JRIaR fsin past

deScrile@ A6 5] whictdith the HeBereSREANRESHIFARMIC) R MERthdt APprepared within
Furthernore, the present invention also relates to a

thetdeond brpanisrsotient (@)t he heat - resistant resin paste

descri bed above, wherein the heat-resistant resin

fil | drrthenmers, the ppaerddnvagtion also selgise e msthpd foeproducing the heat-
sol vent .(A2 hat.. ¢ rises a lactone. BRI EF, .

rERRTEsH BRSPS AR Nyt BfetEp st rpsin fille (C) i prepared
r < [ ' ' I f a diode

Vfﬁﬁﬁaagcg@ig? ea%%/dl‘féggf@\éﬁr@%rogr&rﬁé%as cg)ngT t he present
invention as an insulating film In the figure, 1

represents an electrode, 2 represents the insulating

BRIEMDBSCRIEFHEOMOF THE DRAWINGSM and 4 represents a

chip. Fig. 2 is a cross-sectional view show ng an

examﬂp@ﬁf a sem conductor package that uses a

heat -J.esi.stant resin paste of.the present,.ipvention as
no ot FEd 1 IS ratoeLy e ShpHinG A XRgIs of 8 Ggde that Uses & heat-

r; Al | . r
rE TR Rt O G DRSETIAERh o5 L FEing i’ FHETRLS
répeiefRemictectrodt, | J RpRes¥RE e indRatin@ATAS 8 Hefresents an oxide film, and 4
pol yi m de-based insulating film and 16 represents an
represeintsunchiiad.  BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
[0010] As follows is a nore detailed description of a
heat Figdiis agrnssseationabesweshowingtan expmplecofia semiemmdizetar package

tlgaggé#q l&'%t-geg}%}a}# geéiglsé{i%gqtj 3 %&ﬁ%?x@%n&& %{;ﬁf rg? a?:gagon layer. In
RAARE 13 9ARkG Sl YOk Ak 1BferCPY RpHIGRs & sbAEHRMHC 13

res
represents an electrode, 14 represents a silicon wafer, 15 represents a polyimide-based

insulating film, and 16 represents an aluminum pad.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010]

As follows is a more detailed description of a heat-resistant resin paste of the
present invention.

[0011]

A heat-resistant resin paste of the present invention comprises a first organic
solvent (A1), a second organic solvent (A2) that comprises a lactone, a heat-resistant resin
(B) that is soluble in a mixed organic solvent of (A1) and (A2), and a heat-resistant resin
filler (C) that is soluble in (A1) but insoluble in (A2).

[0012]

(A1) First Organic Solvent



(B) that is soluble in a m xed organi c solvent of (Al)
and (A2), and a heat-resistant resin filler (C that
is soluble in (Al) but insoluble in (A2). [0012] (Al)
First Organic Solvent 6 There are no particul ar
restrictions on the first orgénic solvent (Al) used in
the present invention, provi ded that when the sol vent

is uqfflgre ;1 M@Qla?fgs ven{h & or &ﬁ@&qﬁéﬁtgﬁﬁ‘} {ised in the

sol vent ( he m xe sso ves

pheaitihesitish qﬁbwas@ {Hat GVBén ﬂiétsolv@ﬂﬁg ub& asH SHQU\8IveRewith the

heat-resistant resin filler (C, and provided that the
sédond prgangasolvent 64y thetmikéd joledm dissolivesibk heat-rebistant resin (B) but
heat -resi stant resin filler E C) . The first organic

dees nps dissolyathe hepbresisnbresingBiey (@) #ad prasidsd that the first organic

T S oS kP o
(‘Ql)ﬁaﬁgﬂe }?r'e aﬁﬂz }ﬂgﬁ gﬂg 1;/1% 8%} ?ﬂ?ﬁflmgrj{:%: & ?b%‘g%(? crﬁlé examples of

(AT) i8EIaME 6iher-BAsKE @bmﬁblﬁicﬁ)éﬁclﬁisnﬁéthyleﬁé' y%l'dﬁﬁ{lﬁr'l Bikg dlethylene
compounds such as di net hyl sul f oxi de, di'e sul'f oxi

ghicokedibthysethérptrietigieche iy dob Hamahylestios and amhiylamglgctﬂdhethyl ether,
such as cellosolve acetate, ketone- based conpounds

sél{listeontaining pernpoumde sech asrimatbylsylfoxidpydiethdselfiexide,
T TR AT T S ——
e bbbl &y clgs o N raetndh T b A b itaining

cHBpoINAS sadH mme@m AECHTRhE AN WA AGRY BeRARRRCH N'-
compounds such ?oluene ‘and xy ene and t hese

dimeetipgd forohanmidey ltﬁedmfeﬂquél,zt hértetrdhydey-2AH)pyrintidinonat I, ddimethyl-
of two or nore different conpounds. [0013] The first

szmgmphdlg@memdtvap;mg amgines, and ardreatisrhysleorarhomvieased epmpounds such
erab onpr ni t r,ogen-cont aqund
fyjee aniXﬂsﬂ%paP@ Fhesie Spmpouids |b8r}§e‘glﬁ1r'1%°ﬁ Sloge rdééﬁmbmatwns

t sui tabl e exanpl es i nclude the
0§$“1@h@%@?%ﬁ%gaﬁ¥ﬂﬁéyﬁﬁfpyrroIidone
N, N f g@lgfthylacetanlde N, N - di net hyl f or mam de,
1, 3-di hyl - 3,4,5, 6-tetrahydro-2(1H)-pyri m di none,
1, 3- Wherfirso ptgaiic solvear@\ Idisebinethe presereinmsion praferably comprises a
al though heterocyclic nitrogen-containing conpounds
nigiogerpeentainingd-ompoundy Thire ere nqyparticulan rastriptionsway the pitrogen-

céjr{tglgl%g%tolm%gug& %ggr i Ita%?e examples include the aforementioned N-

methylpyrrolidone, N,N'-dimethylacetamide, N,N’-dimethylformamide, 1,3~dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinone, 1,3-dimethyl-2-imidazolidinone and various
amines, although heterocyclic nitrogen-containing compounds are preferred as they offer
particularly superior dissolution properties.

[0014]

The heterocyclic nitrogen-containing compound, namely the heterocyclic polar
solvent, preferably dissolves both the heat-resistant resin (B) and the heat-resistant resin
filler (C), and specific examples of heterocyclic solvents that can be used include N-
methylpyrrolidone, 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone and 1,3-

dimethyl-2-imidazolidinone. When selecting the solvent, selection of a solvent for which



[0014] The heterocyclic nitrogen-containi ng conpound,
namely the heterocyclic polar solvent, preferably

di ssol ves both the heat-resistant resin (B) and the
heat-resistant resin filler (C, and specific
exanpl es of heterocyclic solvehts that can be used

i ncl ude N- nmet hyl pyrrol i done,

e SRR B e pea Bl A bt Bl e i B those of

R i¥Rltion S‘E‘tgﬁ%@ﬂﬁﬁgp?ef@@éd’em for which 7 the

val ues for e sol Ity paranmeter and the polarity
paraj@0ls] are simlar to those of the dissolution

target material is preferred. [0015] The quantity

used Toe quirgith eset afthe heteroay tlicay zogenectntiining gompopadip ferably
preferab* re resents at | east 40% by wei ght, even

r%?senﬁﬁraé 1y Wer@&sqvelw%r@;preﬁea@mat leastch Ofp by weight, and most

Pﬁé wofly W by %&% o Bkt bt c8Bhed ?egg?-ipf B Ghganic solvent
d escr [tE e%gg)téll@ g:\?vha??ﬁg ﬁ&ﬂﬂd o ts}f})lv%ﬁ (}/’%g dﬁg@eg é’f}%’ﬂ Jfthe

qtﬂmttitjDGElhe @eﬁt@yewﬂm@gmmnhg Afouhd WedAHaP¥0% by weight,
ight, then the solubility of the heat-resistant
ﬂlceshmsc(hﬂjlhamf thérbedreestistare sesin EB) andebe hedtirédistint@&in filler (C) (both
é\h’ of which are described bel ow) deteriorates,
hich apedpseribe laeém)edqiemﬁ@s,u voigh fesds torcaupeea deterioration in the

harac: eristic uced coating film [0016]

AT g%ﬂgéhépggﬁch& hat conprises a Lactone
The Ed organi c solvent (A2) used in the present
i nventi is an organic solvent that conprises a

(Ameaa@d Ognalid Soleédt fiRit cOmpASds@Bacined M xed sol vent of
a | actone and another solvent. There are no particul ar

r est The sécond organichselveat(A) usedjarthe prséntdnven(idad Js an organic solvent
provi ded that when the solvent is used as a m xed
thabgaraprisesa daptenseand issitherajlastone ona mixad solveny of 2 lagtone and

o Bt bt <8 P el esliions 6 e aqeond SRR ppivest (A2

pI()Qded ﬂ%g whefl ‘ﬂ'léjs%gvén? tusgﬁ' ?%E? fiL o?x;e%?g-# rﬁ?é) hi%e Qxfgal(quslylvent

al one es not I SSO resi resi

(A1) the miké&d solveht utseom@ﬁle mlbatuesi@tahﬂ 1@8in (BN ButtRE hbt dissolve the
used of the lactone, relative to the total weight of

heaheeststant nainfijer(C), P previtled ¥a) theisscond @k gmidsolver(A2) alone does
| east 5% by weight, and_is even nore preferably within
nof dissplye the -EEsisany segitpfiller (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 least 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.



wei ght, even nore preferably from 10 to 90% by wei ght,

even nore preferably from15 to 90% by wei ght, and

nost preferably from15 to 85% by wei ght. Provided the

quantity wused of the lactone is at |east 5% by

wei ght, the thixotropic prope$ti es of the obtained

paste fall within a range that ensures favorable

handh characteristics for the paste, and provided

the 'quantity is no greater 95% by wei ght, the

sol Ublanples ¢tfsulthle RRBIS BfehidedButyiofictbne (BYalafthctdi, v-

heat-resistant resin filler (C) are less likely to
capelaztone; pheptalewne,ngacatpltebutyraadtone, and ¢Heeprolactone, and these

characteristics of the produced coating filmcan be
lagipres mavalr nspd cithenalence ar ingcomiyppations pf twmpiemorss different compounds.

itagble | a nes i.ncl ude. y- butyrol actone, . 3
s A GReSe e copoRag L0 (e SAR figieparigfsturing

o0 e R K oo RS APE AL DA o BREs such as -
butRBIALRAL LADS-valerd M RoMY arfBFdeded f erent conpounds.

these | actones, if due consideration is given to the

usalip@i8]i ne period during application of the

heat -resi stant resin paste, then high boiling point

| actlpilease sawes vehere/a mixad sobieat elonlactene and gngtersplyentols aised as
thareg(ﬁleferred EO ]l. In those cases where a i xed

S¥coRt pregnicsolvaat (ol thRve At BP Rerticulgr frsirictipes or iy o

o . V.
B R oo o FiaBE W Wlvepf i oo BN it S Mtone
of $hitdbld Sfvecineife efleRbada LohipBusdd JuER ks HisthsRns Nyédl &imethyl

with the | actone, and exanples of suitablé solvents
ethenaliettiglent plycelodisthyll ctberpuictodereigiycohdimbitiet]legher and triethylene

1gcygltoiqc_ol dinethyl ether, diethylene glycol diethyl
glxnohdiethyl ether, lsyifeneoniiyias compaindsyspchasdimetiydsutfoxide,

SRR S R Fd rLR .
oo TRl kP PR T S B SRR R B! e

kefone nifd g &M ErRAIBHB RBAPouARGUBE hEML mehPrroli@é ) Bimethylacetamide
ni trogen- contai ning conpounds such as
andH (Bedilmyedthosl £ 3,4 5 joctotrghy do-B€ltH)yprameid arone cand ansinatic hydrocarbon-
1, 3-dinethyl -3, 4,5, 6-tetrahydro-2(l H)-pyri m di none,
ofinennds suchd taluencnod Xylsas can mégﬁfeats anaytbeaused either alone,
t ol uene and >%¥‘I”ene, and. t hese .sol vents may be used
or i ¢¢rpbnagignset twa or more.diflsreth sOI¥EUS-of two or nore

di ff[gémt sol vent s.

T solvent

eeuc'}d examples

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



[0019] In consideration of the usable tinme period

during application of the heat-resistant resin paste,

the boiling points of the organic solvents (A) and

(A2) used in the present invention are preferably

100C or higher. Furthernore, tghe boiling point of the

m xed solvent of (Al) and (A2) is preferably within a
range from 100 to 250C. [0020] (B) Heat-resistant

erasplgs vhatitablgrresinvinphude polyimiderresins, polyamideimidet resins and
spluble heat-resistant resin (B) of the present

PPE( Wﬁ‘}“qﬂ“im%#b%‘a #i: PRlyiopide tesins) ang |pEequpsorhiheretaig preferred

) f . d i. f. l | ybl .

S kPN, O e SO B S B P e

fiaR @fdahicCsobvent ISR, Bbhd ﬁ&'v&ff‘m fe ?I%?érmy 'sglgllbfédaet‘ temperature
pol yi m de resins, pofyam dei'm de Fesins’ and  polyam d&

withiii arfanga flohD12GRC @6 1507€S Erhelthi tedisthRit FRF (B ndf)the insoluble in the
precursors thereto are preferred in ternms of 'the heat

sgcondl sreanissolvent (A2)idoriceat - r esi stant resin (B) is
prefg(;eﬁ y soluble in the first organic solvent (Al)
al on ,0 d is even nore preferably soluble at any

t enpar. e . W thi of e from:253C t.q 150C e

heat irs gél?j TR PES :aﬁgflg H?F&&?Pﬁ%n P V’lﬁ‘b‘ﬁ% r‘?SH‘Stzﬂ-gr e precursors
thRRGONE ' iné't imhi !

R AIRE P BGERE opfilin 2R MBoxc Bits e Shiir shGigsors
thefeto frichdd nsahads ih ReticH Ddiafmied Gngsristlg PArbRREC Mphatic or alicyclic
obtai ning the above polyimde resins or precursors
dipménecgompovod isieacted witlis: temacatboxiylie acid avinpeising rteirsdartsxylic

a omatic, aliphatic or alicyclic _diam ne conpound
di %getoé derhyatiye thereafy andihisggaition cam be cerstystaddn thy presence of an

or e BFRENT e rFastioh P bheatutiia BEsCEb by L 3 eesecian 257C to
25C, MORB rachibh Yifldican HE gelEftr@{f) %ﬂ)}%ﬁ@zﬁgﬁ% %%)rrgaé:{ﬁg with factors such

preferably within a range

as'thasdal 0ot the bEtck and bR reRitoa cOAdiBRR @RplbME! Y i N
accordance with factors such as the scale of the

bat cl#032ld t he reaction conditions enployed. [0022]
are no particular restrictions on the diamne

IQ ﬁ{)ﬂl@? A DerPasiEHaTpETictionsioithe fiemine eqmprising an aromatic,
ahg)'ggnigar ﬁga}h(r:ﬁ:oagco&i%ﬁneo&n}p%%n ,eotrr & %&ggaég&y‘iic%%{. comprising a
tetracarboxylic dianhydride or derivative thereof that are used in preparing an
aforementioned polyimide resin or precursor thereto, although if due consideration is
given to solubility within the mixed solvent of the first organic solvent (A1) and the
second organic solvent (A2) that comprises a lactone, then the use of a compound
represented by a general formula (I) and/or a general formula (II) shown below as the
diamine is preferred.

[Formula 6]

Ry Rs
Rz Ry (

D



tetracarboxylic dianhydride or derivative thereof that

are used in preparing an aforenentioned polyimde

resin or precursor thereto, although if due

consideration is given to solubility wthin the m xed

solvent of the first organic Eglvent (Al') and the

second organi c sol vent (A2) that conprises a |actone,

then the use of a conpound represented by a genera

(Wberein, 8, (Ry), Ranmdd By eaclgeprsait, indepantdent(y], & hydlogem atoel, awalkyl

as the diamine is preferred. [Formula 6] R HZN\ O

groug of Ijp Marbawatems,(an)alkaxy gromeet] to 9 RirboRatonRzommbalsgen atom,
e represent, . i.ndependent | a ogen_atom an

o PRI SBEPRRG: §c ot e SO oS (aPRoR)  Fbipgepresented
f tons, or a halogen atom and X

b?éﬁ%ﬁ%@%@%&gﬁggﬁg e bond, -0-, -S, -S02-, -C(=0)-,

- S(=@ormu®4 7p group represented by a fornula shown

below) [Fornula 7] 5 | HH-C R 6 (wherein, R5 and
B _each represent, independently, a hydrogen atom

gr oup; trifluiRérorrethyI group, trichloronethyl
, ha at emc-of phenyl group). The general
la (1 is’shO\ﬂQ below. [Fornula 8 HzN ,'; ',

NH2 ~~~ ~~ (I'1) (wherein, Y represents -0-, -C(=0) -,
(%%%58 R aftd R?e&'iﬂgﬁrege%erireﬁeep%geqltl?ry a ﬁyc{rg éeqlualltgm,s Qho(y\/\fqgroup,
trifluoromethyl group, trichloromethyl group, halogen atom, or phenyl group).

The general formula (IT) is shown below.
[Formula 8]

N N

— Y NH,

A U= N R,
(wherein, Y represents -O-, -C(=0)-, -S(=0)-, or a group represented by a formula shown
below)
[Formula 9]
Y
N

[0023]

Specific examples of compounds of the above general formula () include 2,2-
bis[4-(4-aminophenoxy)phenyl]propane, 2,2-bis[3-methyl-4-(4-
aminophenoxy)phenyl]propane, 2,2-bisf4-(4-aminophenoxy)phenyl]butane, 2,2-bis[3-
methyl-4-(4-aminophenoxy)phenyl]butane, 2,2-bis[3,5-dimethyl-4-(4-
aminophenoxy)phenyl]butane, 2,2-bis[3,5-dibromo-4-(4-aminophenoxy)phenyl]butane,
1,1,1,3,3,3-hexafluoro-2,2-bis[4-(4-aminophenoxy)phenyl]propane, 1,1,1,3,3,3-
hexafluoro-2,2-bis[3-methyl-4-(4-aminophenoxy)phenyl]propane, 1,1-bis[4-(4-
aminophenoxy)phenyl]cyclohexane, 1,1-bis[4-(4-aminophenoxy)phenyl]cyclopentane,
bis[4-(4-aminophenoxy)phenyl]sulfone, bis[4-(4-aminophenoxy)phenyl] ether, 4,4'-



[Formula 9] [0023] Specific exanples of conpounds of
t he above general formula (I) include 2,2

bi s[ 4- (4- am nophenoxy) phenyl ] pr opane,

2, 2- bi s[ 3-net hyl - 4- (4- am nophenoxy) phenyl ] pr opane,

2, 2- bi s[ 4- (4- ani nophenoxy) phenM! ] but ane, 2, 2- bi s[ 3-
nethyl 4- (4- am nophenoxy) phenyl ] but ane,

2,2 ngrub;i%@‘pi eH&IEHéJ%b ézl&é am ndphe%%ﬁ@%%ﬁéﬂ)f %y ~and of

these, 123;&43(4%&%1;1;&6@)%&3%%13&kﬁ%{&pﬁ%ﬁm&) pheny

| ] propane, 1,1,
hexaf 00%4]0 2, 2- b| s[3 rret hyl - 4- ( 4- ami nophenoxy) phenyl ] p
ropa 4- am nophenoxy) phenyl ] cycl ohexane,

: ‘%ef’-ﬁc( Ko eﬁ@%ﬁ@mﬁ% eé i aboye eenssaitfarmyla (I1) include 4,4'-
CELELE“&) dEpi] Iéﬂlflﬂg‘%ﬁeﬂg l{@%%englﬂ#gqne 3,44dlaﬂn0d1phenylsulfone 4,4'-

ﬁﬁhﬁﬁg%ﬂg? “am n0|6 %ﬂ%@%’g{é’q%“ ;5%5 E'mnpﬂl@ggnyl ether, 3,4'-

dardinbbiphényl44 amlmwamﬁ 4 Daigfffibe hfo Bﬁoi{é% bis(4'
preferred. ! [ 0024] Specific ex%/\rr%l els of 3 oun Pl4bls(4
anigoptivoybepzens, ahd bbthesd, 4,4-tiamihodiphete &hér is the most preferred.

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

3, 4' -[80%H nodi phenyl sul fone, 4, 4'- di am nodi phenyl

di am nodi

h
T s Sre SO, Sps pmate diamiing SOTPRBR ashyntd b the

e S RERRERORR i oL AR RRERS T 10
rdol%, atkdl aver e ieR¥bILEBRI 2 1051 00RoIIR Shd R F-feﬁs?g%ﬁr?ga 510 100

[0025] In the present invention, thée aronat

mmoﬁﬂmm@mﬁnbﬂﬂeﬂwmhecorgpm&rdal formula (1)
and/ gr the-general fornmula (11) preferably represents
froml993&) 100 nol % and even m)re preferably from 2

tolOm)I anst referabl to 100 nol %
of t eﬂglé‘u omticdh @ewgéwﬁwse reposepted by the

l)ﬁ‘é)se represen %de?%ggt%sﬁ%eug%dve geni) a?ngﬁi & er gr%rl]nes

mﬂeah%mebﬁeﬁtﬁﬁﬁmn@'}fiﬁﬁéﬁ i RbiBmnd dRinfiRo ?ﬂ-xﬂﬁé?le dlamino-p-

di am nes 1 nclude m'phenyl enedi am ne,
Xplyfemeni, Hmaphlﬂlmhnethamdlea’k‘;ﬁmmnhmhydlaﬁﬁle aitt 27 -Agphithalenediamine.

[0027]

Moreover, examples of other diamine compounds that can be used besides the
aforementioned aromatic diamine compounds as the diamines include aliphatic diamines
and diaminosiloxanes, etc., such as 1,2-diaminoethane, 1,3-diaminopropane, 1,4-
diaminobutane, 1,5-diaminopentane, 1,6-diaminohexane, 1,7-diaminoheptane, 1,8-
diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,11-diaminoundecane, 1,3-
bis(3-aminopropyl)tetramethyldisiloxane and1,3-bis(3-
aminopropyl)tetramethylpolysiloxane.

[0028]

These diamines may be used either alone, or in combinations of two or more
different compounds.

[0029]



xylyl ene, 1, 4-napht hal enedi am ne,

2, 6- napht hal enedi am ne and 2, 7- napht hal enedi am ne.

[ 0027] Moreover, exanples of other di am ne conpounds
that can be used besides the aforenentioned aromatic
di am ne conpounds as the di amlRes include aliphatic
dianines and di am nosi | oxanes, etc. such as

R R T TR N —

t‘;fmgfa%!&ﬂlpng ant ac%ig.lg ’rip]ri%mé?‘a' b%‘g n% glegag ?(ﬂ%lula (IIT) shown below or a

dbritdivditBsepeUNdecane, 1, 3-

bi s(3-am nopropyl ) tetranet hyl di si |l oxane andl, 3- bi s( 3-
am nqBompyh 10kt r anet hyl pol ysi | oxane. [0028] These

di am nes may be used either alone, or in conbinations
of two or nore dibferent conpounds. [0029] 12 The

té boxyLis _dignhydride or derivative thereof is

Oér ef ar rra}\(i, c tetracarboxylic dianhydride

[N] ed lpy neral formula (I11) shown bel ow or
a%i derfvative hergof: [Formula 10 00 ¢ 11 o zi o
00(111) (wherein, Z repreé@its a single bond, -0-,

-5-, -S2-, -C(=0-, or -S(0)-). [0030] Specific

(@, Z&epresmmﬁugldmn&,pm,%@ntS&;QyC{*@)—,&h@@%ﬁper al
formula (11) include tetracarboxylic dianhydrides

such [6@303, 3' | 4, 4' - bi phenyl t et racar boxyl i ¢ di anhydri de,

2,2, 3, 3 bi henyl et racarboxyl i c di anhydri de,

2,3, §Pe‘?4! CRK B‘ﬁ§/‘P f&mm%msrf@eg 4y ihsrahewe general formula (IN)

%&1& '1902{5(@ 3N %‘ﬁ{fi% suc ??&%%%d&egﬂcarboxyhc dianhydride,

231 ’33b1p‘ﬁenﬁ\%ﬂ€%ﬂ@r{m%ﬁﬁl§aﬁ&’é boxy |4 ipieAGAEAEExylic
dxanhydnde bis(3,4-dicarboxyphenyl) sulfone dianhydride, bis(3,4-dicarboxyphenyl)
ether dianhydride, 3,4,3',4'-benzophenonetetracarboxylic dianhydride, 2,3,2',3'-

benzophenonetetracarboxylic dianhydride and 2,3,3',4'-benzophenonetetracarboxylic
dianhydride, as well as derivatives of these dianhydrides, and of these, the use of 3,3',4,4'-
benzophenonetetracarboxylic dianhydride is preferred.

[0031]

These dicarboxylic acids may be used either alone, or in combinations of two or
more different compounds.

[0032]

There are no particular restrictions on the organic solvent used in the preparation
of the polyimide resin or precursor thereto that functions as the heat-resistant resin (B),
and suitable solvents include ether-based compounds such as diethylene glycol dimethyl
ether, diethylene glycol diethyl ether, triethylene glycol dimethyl ether and triethylene
glycol diethyl ether, sulfur-containing compounds such as dimethylsulfoxide,
diethylsulfoxide, dimethylsulfone and sulfolane, ester-based compounds such as y-
butyrolactone and cellosolve acetate, ketone-based compounds such as cyclohexanone and

methyl ethyl ketone, nitrogen-containing compounds such as N-methylpyrrolidone, N,N'-



benzophenonet et racar boxyl i ¢ di anhydri de and

2,3,3 ,4' -benzophenonet etracarboxylic dianhydride, as

wel | as derivatives of these dianhydrides, and of

t hese, the use of 3,3 ,4,4"-

benzophenonet et racar boxyl i c dF%nhydride Is preferred.

[ 00311 These dicarboxylic acids nay be used either
dmhIAace@imidB, 19 NWRliNahy Fonhidt O3 AimetBPLE 4 31 d {e@faB{dro-2( 1H)-

conmpounds. [0032] There are no particul ar
pyréaidinatie] bAslimathiyhe-imi¢ianlidinend srihwarions dminks] 4@l aromatic

preparation of the polyimde resin or precursor
hydreasben-bargd compowidsisyciass tofuenh end xylesé, and atthoughithese solvents

B), apd suitable_solvents include ether-based )
méls SR £1one.or R o nghensqyfwg or giaxe diiprent splygnts, in order to
et e col. di.ethyl et.her _triethylene C .

oo Ep ok GnigmeF h Bt RRERe 5 B g i P 6 ot orgenic
scHAldt YR 1 FRIPEGLRENY conpounds such as di met hyl sul f oxi de,

di et hyl'sul'f oxi de, di net hyl sul fone and sul f ol ane,

est ef00Baped conpounds such as y- butyrol actone and

cel l osol ve acetate, ketone-based conmpounds such as

cycl bribg praseat inventionethh heatatsistanteesio §B) preferably has a number

ni t rogen- cont ai ni ng conpounds, such as
AYIIRETAQIEEH) A Wetghly H%t?ﬂmn&r? by gel RerERRn deepatereehy (GPC), that

N.sdi met hyl.f or i de

sl il e o, B0 200,000, aven mora ety from 78pp.o 180,000,
ankh Bod ﬁlﬁi'ﬁo&@%@%'l%ﬁioﬁ&ne and various am nes, and
aromati c hydrocarbon-based conpounds such as tol uene

and pooBgpe, and al t hough these solvents nmay be used

ei ther alone, or in conbinations of two or nore
(@iHdatresistard RegimRiler i n order to enabl e subsequent
conv,ﬁrl?séon‘to a heat-resjstant resin paste, the use o

;
t he gat-gesistant gesin GGy 13 megluble ip the mixed golvepiaf{A 1) and

RERARTS SR R R
F &ﬁ{eﬁhﬁ%eg F?: He -&Eistaﬂ?fe@ﬁ?ﬁﬂé??Cf RS Moo tRe Ryst ()%3090 solvent (A1)

t hat s wthin a range from 1, 000 to 200, even

alomd, and isirefeedbly sdlibleaPat04kt bhe ASigt WiRin a RAgE fBML-25°C to 250°C.
referably from3,000 to 160, 000. [0034] (@)
M&mre; 8 keatirasisRat rasitHillérd) is insoluble in the second organic solvent (A2)

alone, and is preferably insoluble at at least one point within a range from -25°C to 250°C.
Provided the filler meets these requirements, there are no other particular restrictions on
the heat-resistant resin filler (C), and specific examples of suitable fillers include resin
fillers comprising polyimide resins, polyamideimide resins, polyamide resins, or
precursors thereto, which can be selected appropriately in accordance with the solvents
used. Of the various possibilities, polyimide resins or precursors thereto are preferred in
terms of their heat resistance.

[0035]

Next is a detailed description of the resin filler comprising a polyimide resin or
precursor thereto. Examples of methods of obtaining the polyimide resin or precursor
thereto that functions as the heat-resistant resin filler include methods in which a diamine

comprising an aromatic, aliphatic or alicyclic diamine compound is reacted with a



The heat-resistant resin filler (C is insoluble in

the m xed solvent of (Al) and (A2), and is preferably

i nsoluble at at |east one point within a range from

-25C to 250C. Furthernore, tp}e heat -resi stant resin

filler (C) is soluble in the rst organic sol vent

(Al') alone, and is preferably soluble at at |east one
die@ibBikyIvd Adid t iOntaRid -

heat -)rIeSi st %@pﬁ%@?ﬁtéfﬁaﬁm& g’?% &i s’i nsgloﬂg?ﬁe‘%?i\r({@heéé&?and this
reaetioneindregandactabinthe preséite of ah 0fgniEdtlivent Phefeattadd témperature
.insoluble at at least one point wthin a range from
isprpeferably wisio.a rapgofroadd°Che 12090, end eeat motcygsferably from 15°C to

there are no ot her particul ar

1¢ ggtJiI{, ment s, . .
®5t 1} Brireardiop femparatupfeiatless daanstshy ther dharepgtigneendsayot to
PR B AR T Rl ko 35 T o o e
rl s oL i . . ' .

RS A8 054 10y SRR Bl SELIEPpropristly i
acapiiang with €lcfors SudCaahe sedeottht Bafch and Heweattion cofi@ions

O the various possibilities, polyimde resins or
empplepest. sors thereto are preferred in terns of their

heat r gist ance. [0035] Next is a detailed
desc[rolog Yon of the resin filler conprising a polyimde

ot - 16t grlecPaelite B et ap 5P Wamite e Fasbiiictaid used, and
thé Bﬁ%le EMRPS RS 35 Bt Hﬁd:;]ﬁf"gﬁegll%éﬂ-r%tsﬁ%t feSi (ﬁg b b&hised.

i ncl ude thods 1n am ne conprising an
aron@oB®] aliphatic or alicyclic diamne conmpound is
reacted with a 14 dicarboxylic acid conprising a
t et r'’Hisze boxnp pacticlilanhstdetiichs omrthel ergauiztsoivent imed dafing aregaration
this  reaction can be conducted in_the presence of an,

of “gla?%wmgs FeFEheT Presnrsordheretodhat faneiiang ap the heptsresistant resin filler

LB O S b S e
ﬂﬂl@?@fﬁ?&r&éﬁo leRaP16 Sebsbhht l&gl'ersti&?m% &E@it—?&‘?s“&i.dﬁ g&u{ s&ges, the use of

not"to proceed satisfactorily ereas 11

th¢ ssvpad aiganie sekeae(s)i2Pfefertdien preci pitation of the
filler tends to be inadequate. The reaction tine can

be d@D28}t ed appropriately in accordance with factors
sucgpas the scal e of the batch and the reaction

condPhoprEsent iyieatieny the beatagsistaniapsin fHer (49 ppefprabbihagia number
B B B e e M RE A .
falleRthin@YaR fbm’ £600 0B, BN tiHE Preferably from 2,000 to 180,000,
and most preferably from 3,000 to 160,000.
[0039]

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

[0040]
{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



[0037] There are no particular restrictions on the
organi ¢ sol vent used during preparation of the
polyi m de resin or precursor thereto that functions as
the heat-resistant resin filler. (C, and the sane
sol vents as those used for thd>heat-resistant resin
(B) can be used, although in order to enable

r . . - - | . -
PR or DR ThOMil i e SHRL bR iR BakE s
RESURIH £ d mda2BHlent tbﬂlg)_%ﬁﬁu@ b3S, Uk RRIH-Bipe viddBmeter (RE-80U,
heat-resistant resin filler (C) preféerably has a
maniiastured \byr Tadgo Keile €lol,drtd Waid) b sampletsesenif 0etg bYh@eHixotropic index
permeation chromatography (GPC), that falls within a
19 ZeRyesented by tho ot mﬁ)g‘?t@@m the\appanent dsqosity aalabs w1 dndomo

N Ol A —
A 1o R a1 B mor

rehdilyi dbtsinédnge from 10/90 to 90 to 10, even nore

preferably from15/85 to 85/15, and is nost preferably
from[P04B0 to 80/20. [0040] (Characteristics of Resin
Paste) The thixotropic index of a heat-resistant resin
past el hsrvisapsity pbibe heatingsistant resinipaste (Measyredit GHerpm:and)

refera 1,6 or higher, e re preferably 1.7 or
Iﬁf’%ﬁ’@ﬁ){ Pﬂil)ﬂ{ ¥ithin gpoge figm b%ﬁ@ﬁ%g%% ep myre HTeéﬁéél.Y frqpa 3 to 900

: S (- res] St ant. D aste s .
Fiall 60 TR et R i 3 RO TP Bl R0y G2 Bkl reso

feYPRsyihas 2 PRisCtheh fffe itd tendERBW ing printi
Ii}ilgi Ki g:o Ltd.) and aﬁfam?lle S| %ﬁ%tggazé%t}g%%ngpmnngor
cohling twhepdas ifi thel eiscosity exequde $ 900 @a-shiheh hige waildability of the paste
111f 7110 between the apparent viscosity values T), and
tendpdo dpfgEem@ieed at rotation rates of 1 rpmand 10 rpm

respjﬁ&kﬁely. Ensuring that the thixotropic index is
1.5 gher enabl es favorable printing or coating
char S re...eadi. i ned, .[0041
b aEnsilol fr B L EsR SR oI PHOEeg R A e
Wit e 1ed-AdksisBinbres R Pasté 19 prFerably within a range from 5 to 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



preferably falls within a range from1l to 1,000 Pas,

even nore preferably from3 to 900 Pa-s, and nost
preferably from3 to 800 Pas. If the viscosity of the
heat-resi stant resin paste i§ | ess than 1 Pas, then

the paste tends to be prone tag“sagging follow ng
printing or coating, whereas if the viscosity exceeds
a3 o 0 (G o R Bired WO ik SRR rnic i (42)
domgirisees lagtoagl resin (B) and heat-resistant resin

filler (CQ wthin the heat-resistant resin paste is
pref d0adlly within a range from5 to 90% by wei ght

even re preferahly from 10 to 90% by wei ght, an

most pREASPHUBRY 1F$1B BRSE Of Begosienlinvertiogre prefﬁrablmobtamed by

REQRAE 2 ardie e iR of § 02 e tant (SR (B) fhat s soluble in a
%Mgaﬁle S&%&R 151%8 aflio &Woﬁveﬂ%ﬁ%@ﬁﬁ off athggt-remstant resin filler

oncéntrati on ‘exCeeds by wel g ere 1s

(G dge s i@bolable s § sédontl lbezanldotieny (). TR nligsigas MétﬁBly conducted
tends to cause a deterioration in the workabi Plty

3t @ 0ABperaflinewtibiata megs Somrit0 to d807C, @mad eeemmotdypreferatsde filom 15 to
|nvent|on may also include, if required, antifoamn

the, My weE QMPGES is jesa thandi0Ser then the hegicrasistans resin solution

4 i, ! ”9(%?5‘8% St s Sstiorhient pof ogigatfaciorly Whereas if the
t@tﬁ?&gwg@&cfegés HHH0CPAE BERLreliBURIYeliR Hilc} BRBE 1d disdi W indRE organic

pro UC|ng a eat-reS|s resin pas
sohveht, @hd efttier esult!téRitto Yaxult abh defebioratibe ieihe priing Or coating
heat-resistant resin filler (©) can be prepared within
chiwacdstiosd or gani ¢ sol vent (A2) that conprises a

| actone. [0045] A heat-resistant resin paste of the
prese[ﬂ? Glnvention is preferably obtained by m xing

ngf R AR en Rrashpr el i Ponfio a5 the begtegistantresin

Pé%*éﬁﬂf‘ oshlicbized s FAcE9B0docRl i te spoqnd greanic
sbﬁrehﬁ’(&!ﬂ) it @odnBriSesHEEEARE. orwquaﬁu@qlsw of tHeAdotone] bélative to the

m xing is preferably conducted
total weight of the organic solvent used in the reaction, is 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. 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
filler 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



at a tenperature within a range from 10 to 180C, and

even nore preferably from15 to 160C If the m xing
tenperature is |l ess than 10C, then the heat-resistant

resin solution and the heat-resistant resin filler

di spersion tend not to mx satl¥sfactorily, whereas if

the tenperature exceeds 180C, the heat-resistant

c&glﬁiart]iob 'njlétl% st t%?r?cht e g{ﬁﬁ Sc?ethgg ' 19{1 tésh efgegiﬁ%%m tﬁiagng either at normal

ven el res

pﬂ&%&%‘&ﬁﬁ&é&@dﬁd&d SLBE' dHd dROmal ERAH-46h methods in which a

characteristics. [004 The polyim de resin or

dehypdratisgagenb suchtas at‘,étii'lanhydilr@dd @ihie Hie isRed)@dther BShSpRBénce or
resin filler (C) is preferably synthesi zed by a

abgsgice pba catelydiydndhe gase bf athempaleychndiongethod, themhotént is

hat co rises a |lactone. The quantity used, of
P&%égab GoBducte &hﬁﬁ theewater gw@ratftdoloarherdéh pligy regefion is removed

AP St 13 g B b bt %3%% Fal Erri &g hstted o 2
prmwﬁfro# j':oIBt 0 96 %&ofeﬁﬁﬁgmgﬁ{ﬁﬁo to 250°C. In such

cpgesf the ahker nhyte remobed Bﬁ%d@ﬁ‘o |dil§ﬁl1at1bﬁ Hyl”t%mgU@EHH/eIn‘t such as
used of the lactone is |ess than 5% by wei ght, then

benzsoe foluené onxydéne drehé ke thaeinmt anazeatropamwith Wittt er
tendi o _take considerable tinme, causing a
det ed? tion in the workability, whereas if the

et 1 B GPERT Shemd YRl Pbﬂﬁ%@e s g3 Fosbeted T te

prbisEAdeat cheﬁ#a; ¢ tﬁl@ a?u i, ons 3 %%ﬁ{h@n 2%ange from 0 to 120°C,

precursor

ahi@ preférably Sroan 10 t@S(D"(C (BRan e frefeAbl uhéﬂ;amr&ﬁy&aﬁngx ents
a reaction - conducted within the first organic sol ven

H(C;M@e acfddnhyiiridessack anacetin an]uah’tdreppdopromo&aﬁydnrﬂe botyrioranhydride
Be nmet hod used for converting the yimde resin
015 fesaphydride, Obepﬁbﬁﬁlér@ldeégmovmbswgcay dicygloby zéurlaarb@rihumde

AR o8 reRtion. Ay aTes IR mrmPs e %ﬁ?ﬁro%%a"cfmi”s'lfcﬁ 25 pyridine,
&ﬂnbﬁﬂé QR fa?rﬁﬂé tlifth %Fﬁlght Eﬁﬁr}o‘%ﬁhﬂl@%?m{cﬁ%lg Ns p§eferably

effect ed by atr ng et ressure

alsodaded. eXti¢chemidat detiyideat et fpicall inZ2dua@tity within a range
nmet hods in which a dehmg?gtr ng ageng such as acgtr c £

franh9itoi G rool% tedativieke thestomis edighedf the didnmint bempowsk mbereas the

r abﬁ\a?ce of a_ cat aI yst. In the case of a thernal
@v PRomates 1he cyq ra'rétl%%@lrws uged qsraert@nm wlﬂunarange from

4@ gcp % f%vwl L4 ¢ Bﬁe Wel {hatrf amu%(/a ctogl?:ognrp yﬂ(rel%} ration
catalysts, including phosphorus compounds such as triphenyl phosphite, tricyclohexyl
phosphite, triphenyl 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 ionic 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



fromthe system During this process, the reaction
solution is preferably heated to a tenperature within
a range from80 to 400C, and preferably from 100 to
250C. In such cases, the mat§$ may be renoved by
azeotropic distillation, by ustng a solvent such as
benzene, toluene or xylene or the like that forns an

d@a?a%ﬁc&ﬂ’_f’ eMbkdovet\a hRht-reki9@ Atk sinpastt e tHedEseff indention can be used
chem cal cyclization nmethod, the reaction is conducte

forfotrhimg apredisnpzteaf udng svecdnqainticig loy dispensivg @ehods, aad aa
tenperature within a range from0O to 120C, and
sgpmispaduetmdericepraducedusogn heatanyistent refin pasié of thegresent invention
hem cal hydr at.i ng agents include acid anhydri des

eéﬂl‘g’ﬁg %@"’?g&tgrep%m?ﬁrdri de, propionic anhydride, butyric
anhydri de or benzoic anhydride, or a carbodiimde
compound such as dicycl ohexyl carbodiimde. During
ExMMpPLEgRCti ONn, a substance that pronotes the

cyclization reaction, such as pyridine, isoquinoline,

tri medsPjam ne, triethylam ne, am nopyridi ne or

i m dazole, is preferably also added. The cheni cal

dehy dwsdollonys aedetailed desapiptian bf thepeckentinverdioartnsed/on a series of
W thin ran from,90 to 600 nol % relative to the
CXaRRIFS, qihoyteh B¢ Progent dmventipp 1548 #p Srardimijgsiodhese examples.
subs[(ﬁﬁqg that pronotes the cyclization reaction is
used-1n quantity within a range from 40 to 300 nol %

(SyRtiRkisEaiidid NASyRhlis b Blht& of ot ;é‘sgg@x nd.

hydr ati on atal ysts, 1 ncluding phosp unds
suchAalsliter fouipmylled flask fted evithta thetdrerny ktirré) @ 8itktige® gas inlet,
tri phenyl phosphate,'Fhosphorlc acid or phosphorus
anseheandenssr fislad Widraoreil-walep sapatitorsvas flusbed with@ migogenostream,

ri.c anhydri de y.al sq be used. In terns of reducing
w1 e ey chrerL B gk 8 O BISHOEPRT L, ¢ he
' h l,cyclization nethod js
o BpRABG ARG r i TRhos R TP S DA T 0285
mBls§ s LAY - HRN SR digHen S KAh (hﬁ:e@&%bbﬁ@fatﬁdﬁmﬁ >ReAS (0.015 mols)
heat resistance and workability. By using a Tacto as
oft ha-bisgt-aminapromyijtetrandihedisilotdne (hdreartby eéfeired 16 as LP-7100), and
associated with producing the heat-resistant resin

3632 okl .3atimptyl-Ayds He-¢airabgdroel(AHppyGmidipone\trerealter gbbeeviated as
Dggﬁj-re(ﬁjg)i]teant resin paste of the present invention .

dpan WiRgStiripg feragproxinaelyGhonss et temperagge of 70 to 90°C,

L1 NE or ,di i n t hods,. an . . .

SRR PN A ———
(P193 WithRARIRbR favéaSe RIORIBIRE welPhe (thiflred 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 y-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.



exhi bits favorable properties. EXAMPLES [0050] As
follows is a detail ed description of the present

i nvention based on a series of exanples, although the
present invention is in no way limted to these
exanples. [0051] (Synthesis Eganple 1) [ Synthesis of
a solution of a heat-resistant resin (B)] A 1liter

four-neckedflaskfltted with a thernponete
Sybsaquently, thefeactoganixiie wap F@Qlf’d to;halt the é%ﬁ‘ra@%s}é?ldmgtf’tllf&t'

wW.th an.o S t us d Wi t.h

r?ﬁl%tr%%&ﬂn Pt o PRLIF Bhe RS chealied Semtioglaiiosip filer was
ble g mols) of 3,4,3,4"-
nzophenonetetracarboxyl|c di anhydri de (hereafter

abbr ggosged as BTDA), 55.4 g (0.285 nols) of

4, 4' d| am nodi phenyl et her (hereafter abbrevi ated as

(Eximiple 2) [Syrghes:. dﬁa&oh:mioa)of adieat-resistant resin filler (C)]

1, 3- bi s(3- am noprop )tetranethyldrsrloxane (hereafter

ref er%@eﬂ@caéﬂaikﬁo sgihesis gample 1 was charged with 80.5 g

(%ﬂg P élz?%gé@%?mé%&ej B G (@W%mo?s) of LP-7100),

f
20 B PSR A o g e A GRS ety
th RnleAAGAdeP As thel eRh&ibR01, A PoPAMideSsreirsdtfilled With S@irkbdrQRerage
(PI-1) with a nunber average nolecul ar wei ght

nfoteadarrvedghtsif 2§, 080 ERECipietddosist fmm:lthecsahmnhafteda@gmmmtely 7 hours,
a cal i bratjion curve produced using standard | o
apd corIeqy st;he@racggn gogture W%@P]l d(g greagtion, yielding a heat-
t hesi sol -resistant resi.n
e Se iR PSS The @nd SRbined hofuhSehCRHE iler was
nple 1 was charged with 96.7 g (0.3
Sémﬁfe)qﬁﬁ?ﬁg%A 61.5 g (0.15 nol|) of
2, 2- k[()@izﬁ (4- am nophenoxy) phenyl ] propane (hereafter
abbrevi ated as BAPP), 27.0 g (0.135 nols) of DDE, 3.73

(Bx4rfiple B [Smitlﬁeblsaff alsBlutibh@F a hi3t3reistagt wsinBVRY(CHNnd

308. 59 %g a3{/\/ﬂbutyrol actone (hereafter abbrevr ated as
y- BL)AnI ask torbatrised inrthe ganghesis example bwas chgged with 96.7 g

G SRS |gé§d?ar§a£?f3?#ﬁ€%£g BhE sl BrBnE. 73 e
(815 TR0 PR0U4I 275 £ B pAFRSGRUEIN Yor . SRR Burs was

cool'ed to rea I'ng a

thedkactEERIr SURAMEs 4t&9tH 9D*C.| Rbleaqb Hhlk ﬂﬂ: &Edtian,lm thb allowed to
thus obtai ned heat-resistant resin filler was

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



soluble in DMPU. [0053] (Exanple 2) [Synthesis of a
solution of a heat-resistant resin filler (C] An
identical flask to that used in the synthesis exanple
1 was charged with 80.5 g (0.25 nols) of BTDA, 97.38
g (0.2375 nols) of BAPP, 3.112@ (0.0125 noll) of
LP-7100, 295.62 g of y-BL, and 126.69 ¢ of DI\/PU and
when t he xture S react ed .n exactly

Y50 frﬁ’etoév?ls réaaﬂonam 193 aeé-rsfrlee!errrgen ey sadption (PIE-
000
)Snrie%t%}l{gt?% fro %Slgo ar mEO&?‘fS?“@ Xi mately

7 howjser and consequently, the reaction m xture was
cooled to halt the reaction, yielding a heat-
(Compaativet Exaggple15i | 1 er solution (PIF-2). The thus
obt ai ned heat-resistant resin filler was soluble in
DVPJ Wit the xgeptipirhraplasirg)th &ﬁntitbtes:ilsemﬁrom theleatuinple Iof

a heat-re5| stant _resin fille o%C) An identical flask
cqtapTaE | ToeaiE oA DMIC) 89A0HBSP & M PA ALY SPEPYED), Teaction
i bgbeliBtod i exactly Tl Bipid rafingr e exgmplel b gyep o seaction
s S tbsoblty o Slan V8 39 G35, PpdlYinaghral i

pretipitatedoeled to halt the reaction, and then allowed to
stand for 12 hours, yielding a heat - r esi stant resin
fillEO58blution (PIF-3) conprising a polyinde
C(;;%lilcursor fill er wi th a nunber average nol ecul ar

( Rj‘ﬁ? V6B The thus obtai ned heat-resistant

[ Sy R ARmiRR R 18 i Vit ity Fhe Vi PRREle 4 DBregd With 1029 g
(0139 héts) 663 B4 bl ﬁﬂ‘é@}ﬁ&ﬁg&gkg,?}g}g dﬁ&?ﬁgg%@ggﬁe{wag%&md as

synt hesi s ‘exanp

BPDA3) 7006 g Bﬂ_%m(ﬁs’h of DIDKE,Qind 4081l ¢ of DMPBARRA the/mbktére was then
(0.135 nols) of DDE, 3. 73 g (0.015 nol s) of LP-7100,

- redeted for@ lefurONF0, to Qﬁﬂl,%ﬁse@lﬁexg:lyoéooj{edib haknhk sshetion, hed then

i xture was stirred for hours at 70 to 90C, a
aLB;é’f itAs@ad ﬁ?réc@?fﬁowelfima éeheamswwaﬁ mﬁﬂeras@&}t@géompnsmg a

ol feundy Rk Bin ¢ b aFPaae Radbs wien of SE0bAS

cool ]IO halt the reacti on, yielding a heat-resistant
resin f| | er solution (PIF-

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

[0059]



4). The thus obtained heat-resistant resin filler was
sol uble in DMPU. [0056] (Conparative Exanple 1) Wth
t he exception of replacing the reaction solvent from
the exanple 1 conprising 133,25 g of DWMPU and 308. 59
g of y-BL wth 441.84 g of , reaction was

conducted in exactly the sanme manner as the exanple 1,

but ¢l yhen the reaction solution was subsequently
s no.nol yim de precursor

.o 7= g} \E@ ] [Cll®)
filler precipitated out. [00%/] npas at|i EEXé el % &
2) An identical flask to that fused ntI& syrﬁhes!_cg Eg
exanple 1 was charged with 1-02}9 g%(().% rmf%) of-—g ;,:5
3 3' 4, 4" - bi phenyl tetracar boxyl=+c dmnhydﬂ de ~ =g N g
w er eafter abbrevi ated as PDA) , ) g (0.35 nol S)o e
f| DDE, andA@Bi4gofB%§3, ur q
E—ea&ﬁ% d f or | Bothpamest at ‘%Jol'@gclt@ﬁb Q@J 1]??@6(:10@'5% 1.00
%,o ﬁ?mﬁﬂe reaction, | @xPH heso 3 154 0 &5@nt 50T oS-
ga 1 E’IOB Rshife heat {5 STpug e§! n 64% 4FOT3EE 0T 7 60
OI(HF' A r&h{ﬂ precurso f n—aTtuoet
%\/erage m)l n%%lﬁgé wei Q(? (B@SOIEOSL]D&&S] (f?’ﬁefOOS -
[ ra VWi an flla resiy S oL

S 1 AN A OIS £ S LT O R T

anEOIEP%ﬁt@%umrlzed in Tablg 1. 40058 21|gqf Table 1] |
k3leight) d bty t is c u ﬂNV\&'-a' N 8[(: Aci d

BTDY quagity fdpwin®Syrthds 1. 09 1- 09 Mypome soSOmRgnent

(weight %) 30

% | Time required for filler precipitation No

o«

é (hours) > 7 20 3 recipitate; 128

" | Number average molecular weight 1,4 444125 000126,000(15,000° . . 130,000
of precipitated filler recipita

[0060]

It is evident that by adopting a heat-resistant resin paste and production method
therefor according to the present invention, a heat-resistant resin filler can be produced in
a short time period, thereby providing excellent workability.

[0061]

(Example 5)

A 1 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 (PIF-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



conposition BAPP 0.50 0.95 0.50 0.50 0.50 - Am ne DDE
0.45 - 0.45 0.45 0.45 1.00 o (nols) conmponent LP 7100
0.05 0.05 0.05 0.05 0.05 Solvent DMPU 30 30 95 10 100
100 conposition BL 70 70 5 90 (weight 7- - - NV

quantity follow ng synthesis 22ight % 30 30 30 30 30
30 r. Time (hours) for filler precipitation 5 7 20 3

AL A 07 kg
0.2 gl ITRE vfs@BéIRJeat meadured 1 98 11erml twﬂelc‘e edtﬁgzotltoggzt =X was

Optl ng -resi stant Si'n pas e an
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heat-reS| st ant reS| n filler can be produced in

mezdsored af rotetigremnates of 1 trherandyl Oppoviespectvely.cel | ent
wor kability. [0061] (Exanple 5) A 1 liter four-necked
fladR083kted with a thernoneter, a stirrer, a nitrogen

025 hhiFhiog, 82 eapSRSeToeh i ﬁ#@qﬁ%ﬁ% c fpnle 5 was
algork%refeh te\ﬁacﬁlt&% g{lﬁ%{ u)ﬁfge:r - ST &:IQJ g%?ﬁlgg Ifffi %‘4@% fitted

resin

wiﬁxm_h@m@ﬂ devi80) nthnfachhed be muﬂ&ﬁg %ﬁﬁgu K%gy@ CB' |L|t<?§ a
solution (PIF- 1) obtained 1n the exanple 1,

meshless mietal) phatxfonmed am sitkel mHdy haditive plating (mﬁmﬁﬁctﬁred by Nihon
70C, thereby yielding a heat-resistant resin paste

M?ﬂhl Iﬁoasoo (-t hid; fickeess- Y0aenspatiem dissnsions: iy e @ mnﬂ and a
NP R D T A
Ch%%i:%ﬁ%&%&e LOflgde®f the heat-resistant resin paste

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 um. 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



obtained in the exanple 5 were neasured at a
nmeasur enent tenperature of 25C, using an 22 E-type
vi scometer (RE-80U, manufactured by Tokyo Kei ki Co.,
Ltd.) and a sanple size of 0.2 g. The viscosity was
measured at 0.5 rpm whereas %ge t hi xotropi c i ndex was
eval uated by determ ning the tio 1li/flip between the
apparent viscosity values rli and rlio neasured at
ob2iifh heat-reabast redin ba§td PROE) viith HRMhCRBEGhI ¥SinVdissolved therein
[0063] In addition, the héat-resistant resin paste
afdPmithithe béxttaesistantirasih fidleedispipbe] thersts al so screen
printed onto a silicon wafer, using a screen printing
devi d@0§7ls- 34GX fitted with an alignnent device,

nuﬁagiured by Newl ong Seim tsu Kogyo Co., Ltd.), a

& nmetal plate fornmed fromnickel alloy additive

pl at ( e i..hon sh o Co... Ltd..
hi ot e R e Wi e Hodhd O TR R B it i e
sélutibie L K 'vﬂﬂlotﬁ DY N Esi i
Engi n[eIngi ??béﬂgﬁéﬂ HLlf[%éJ ), n%lqt e p% :ﬁg%thﬁsgl Esin filler solution (PIF-
3pbbtamed én thtekamploed, exsutlyl thabeok proctdi@¥hdite RkhMpleMwas used to
the printed sanple was inspected under an optica
oiabiy dbesbpesistang resih pasté (RJP <) avithethg heay-refifi@fiaksin dissolved therein
a%@{we}gver, t he.resi n_cgﬁpos_i tion obtai ned was coated
éher]éan'B??‘S(t@tF%%‘i‘ erdgperseddb@riay k) substrate, and
then(g%@ ed at 350C to dry the organic sol vent,
therg y formng a coating filmwith a filmthickness
Usi ng a dynami c viscoelasticity spectroneter
(manuf actured by Iwanoto Sei sakusho Co., Ltd.), this
coat Imthhefekhmiploess witheihs sx@ptib® bf tephsingahsReHtrestatt resin filler
el asticit £25C,.10 Hz) and glass transition
sqletigreiF dg ebtafrfedany thermpampld)] With thabeat-oésistantpesimfillerssolution (PIF-
4' crease: . 2C/ m nute). h0065] Furt hernore, the thernal
n the grampls A pxagily dheRame Ripeedurees thosyanplpd was used to

oSSR BRI MR 0193 TRBUE SRR gl v
aldOWfR the(Hea APR]smPlesin 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]



In the exanple 5, with the exception of replacing the
heat-resistant resin filler solution (PIF-1) obtained
in the exanple 1 with the heat-resistant resin filler
solution (PIF- 2) obtained in the exanple 2, exactly

t he sanme procedure as the exagple 5 was used to 23
obtain a heat-resistant resin paste (PIP-2) with the
heat -resi stant resin dissolved therein and with the
heat[Tablsi2§t ant resin filler dispersed therein. [0067]

(Exanpte 7) Inm the example 5, T tne EEXCEPTH OoNn| oft
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PQSt Wit h tiTeifne @RArk&Brigtics’ epl aci ng the heaf -resi st ant

°]P%§9‘?Pq‘ﬁcﬁl(sfesm§elo%mﬁn B F- 1) bt ai e i niNdie el €| Yes
1 with the p -reS|stant resip fillger solution (PIF-

i L h OYI"éfaSEICI xacttythe sanme .
procedur e ‘1%‘8 s|386@d [3400 ob34D® al3300 3300
heat -r esi resi-p nncfn /DI P 4) wi-th—t-h

Ceating fils <slashtrangidion teMBSIBIE dliher ebpo angewi t hjouhe  [260
chazaatenmstics|dP@ht resin filler dispersed thergein. [0D069]

( Conpar at i Menhxlalepobmpdsitiom t he 5, h t
except i on gk ﬁhﬂﬁf&%ﬂe%"@) heaf48 esi é’?gnt rwg in P‘§P| er 490

solution (PrF1I) obtained in the exanple I with the
solution obtained in the conparative exanple 1, the
same@Bz edure as the exanple 5 was conduct ed,

yi el E]Ca heat-resistant resin solution (PlIP-5).

[ 0073 agdftionled AR &aﬁﬂples 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 eaph 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
for 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



"ItemCD CD v rn 00 CD Heat-resistant resin paste
PIP-1 PIP-2 PIP-3 PIP-4 PIP-5 Viscosity (Pass 200 210
210 180 30 Paste Thixotropic index 4.5 4.5 4.5 4.0 1.1
characteristics Printing characteristics (presence of
blurring or No No No No Yes sagging) Tensile nodul us
of elasticity 3300 3400 3400 00 3300 (MPa) Coati ng
filmdass transition tenperdture 260 260 260 240 260
characteristics C Thermal deconposition 490 490 490

inéRirgAexilsit afifihd Bodr@OReT @éid varihg bO&dd, land iNcadeliehy ek@emely
t he exanpl es descri bed above, a variety of

uded tindustiallyafig. leshbws past@sple ofithehse pf o gaste df ihe paesent invention
short tine_period éﬁ% using a first organic solvent and

asandpadating By fiadiads, ordhFig. 3showeaeetanide of thassoaka paste of the

t he.second organic solvent, apd in each case,. the
P R RO L s rRiatibn el T o somiroaapiny eice!
exceghqgt paste characteristics and coating film
characteristics. Furthernore, in those cases where a
fi 1 STh&pe GRMECpR il testAbiom onSRE BRthoA BN ot ﬁﬂl‘)ﬂﬁ% Alprecise
are not used, or cases where a |actone is not selected
pattert iing & heatdesisagansio paste vethe prasbitanémignpardasiitable methods
whi ch exhibits excellent results across all areas,

inrlyde sereergprintingamethedsa dispensing msthods aoiting m¢theds, curtain coating
characteri sti.cs and workabi]ity, |s inpossible. ..
mF‘?ﬂifsf%%}e&EnﬂM ) C?w?alﬁﬂz rintigzymefhods, g?i?%mgraphw printing

m paste of the present invention can be used as a
protective film insulating film stress rel axation
| ayer, adhesive, or heat-resistant printing ink or the
like




-for a wde variety of devices, including all manner of
sem conduct or devi ces, semnm conductor packages,

t hermal heads, image sensors, nulti-chip high-density
‘nmounting boards, diodes, capacitors and transistors,
as well as for a wde variety of wring boards 25
including flexible wiring boangs and rigid wiring
boards, and is consequently extrenely useful
industrially. Fig. I shows an exanple of the use of a
paste of the present invent©bAIM&s an insulating film
for a diode, and Fig. 2 shows an exanple of the use of
a paste of the present invention as a stress

lq_el ax&héﬁ_l}egi&mrr?{hgE?Sg%%?@?&%ﬁguctor devi ce. [0073]

here are no par tions on the nethod

used o st bighmit BElventRAQg se pattern using a
heat -resi stant resin paste of the present invention,

and sasctaral erganit beldent (ADYy thatleornptiseen Igvtond, i ng et hods,

di spensi ng nethods, potting nethods, curtain coating

met h@disat-resisiaat resin (B) ithey inssdwhdel in a miygekorganic solpentrmfi(Ad) and
g@&ho s, and pl anographic printing nethods. 26

(BeN 1. A heat-resistant resin paste, conprising: a

first ' RY; - nd Qr,gani.c ven .
( 2y RafRBlsfaP Rl eri(Ch gy B SEROR A1BIBsBoIF A (42, wherein
(B) t(bgts di b Bolftifh A2 veriesf (Al)
na (Chy) iSechGl il b SoBu0 KRPREIE AR PRV | L

is soluble in (A) but insoluble in (A2), wherein (O

is dispersed within a solution conprising (A), (A2)

2and (IBp heat-regiglantresin-pasts astcading te shaim g avhereicthe futstrogganic

to claiml1, wherein the first organic, solvent (Al)

e ﬁ‘ﬂ:‘r@ggo’gpﬂ?eﬁﬁdﬁ@?\g%%%%go@eﬁ%nd. 3. The

heat -resi stant resin paste according to claim 2,

wherein the nitrogen- containing conpound is a

3het erfpe Weht @siStaht (RHR Pasie ﬁ&ﬁir&‘ihg 9% ERIR anfﬂfreﬂl thyﬂﬁmgen-

heat-resi stant resin paste according to clalim1,
cofieiningncdniysungd ¢4 Dheterosydictli®sgen-codtining lcampoineal. or
y-val erol act one.

4. The heat-resistant resin paste according to claim 1, wherein the lactone is either y-

butyrolactone or y-valerolactone.

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

precursors thereto.

6. The heat-resistant resin paste according to any one of claims 1 through 5, wherein
the heat-resistant resin (B) and/or the heat-resistant resin filler (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]



5. The heat-resistant resin paste according to any one
of clains 1 through 4, wherein the heat-resistant
resin (B) and/or the heat-resistant resin filler (O
are polyimde resins or precursors thereto. 6. The
heat -resi stant resin paste according to any one of
clainms 1 through 5, wherein tpe heat -resi stant resin
(B) and/or the heat - resi stant Zesin filler (O is a
pol yi m de resin or precursor thereto obtained by
reacti on betryeen: a diam pg conprising an aromatic

di am.ne, repregent ed by _a/general formula (1) shown

" For y 1
HRY \ Whie ,
i ndeperdent | y»-& hydr

. aton—an al kyl group of 1
to 9 carbongatons, an al Kpxy group of 1 to car bon
atons, or a hal ogen atom “and X represent%I a single

BB, X, Ry W I G5t e S EL s p S rer o g alky!
élfl?]lgl ofS toRPeArBbYPABING, arf Bk rgﬁw ng Eby? ERbER &fdkms, or a halogen atom,

ependently, a hydrogen~a group,

ahd X tepoesente b Ritiglaiondp,04 t$-CHEL OTREOY., -S(=000 or A3tRPTBpresented
atom or phenyl group), and/or a diamne conprising
bare farronlashewdibeleile represented by a general fornul a

(Il)daglg?v:gﬂﬁ’elow [Formula 3] HyN= =Y NH2 1 / LI ,J

(I'n Y represents 0-, -C(=0) -, -S(am-, or a
roup represented by a fornmula shown bel ow);
Rs
_(:3_
) ? R6

(wherein, Rs and R 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 (II) shown
below:

[Formula 3]
@Y—f\——NH
@ O (1D
(wherein, Y represents -O-, -C(=0)-~, -S(=0)-, or a group represented by a formula shown

H,N

below);

[Formula 4]

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

[Formula 5]



‘[Formula 4] and a tetracarboxylic acid conprising an
aromati c tetracarboxylic dianhydride represented by a
general formula (I111) shown bel ow or a derivative
thereof: [Formula 5] 28 00 nu ozi o / / C1 OCI
\ (Il'l) (wherein, Z represents a single bond, -0-,
-S, -S@-, -C(=0)-, or -S(=0-). 7. The

heat -resi stant resin paste accd¥ ding to any one of
clainms 1 through 6, wherein a thixotropic index of
the heat-resistant resin paste is 1.5 or higher. 8.

THe heat-resistant Tesin paste according to any one of
c)-ai t hr ,C\V\herei n the heat-resistant resin
6jll Zi afill/@rthat is prepared within the

s ganreASotyent (A2). 9. A nethod for

prbduci ng the heat -¢ esi st z&\ﬁh resin paste according to
any one of <clains 1 throtgh 8, wherein a
at-resistant resin filler (C) is prepared within a

5B £ BRPgessnts asygleband 20y, -3h 80rorrDde ot S(Fone.

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

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

8. The heat-resistant resin paste according to any one of claims 1 through 7, wherein
the heat-resistant resin filler (C) is a filler that is prepared within the second organic
solvent (A2).

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

organic solvent (A2) that comprises a lactone.



