
TITLE OFCOMPOc TA ON ANC n PRne F CF 5 EEC R TFCFN [CAI, ' ELD it macuticaales to
polyanTic comp. Partition Iit reTatec to a sit ion to be used suite, flexible substrates         intdel display,
an electronic papers, and a solar battery, a eurtace protective coal of a semico riductor eieme e de 1
ectric fiiLm among layeinsulation naver or spacer or an organic elummn ISOST:C5 devicenic 17.1"
elemend1, a i aneripAlayera thin fl Ion transistor substrate, anlayer of an organic trar, A flies:lnted nrc
citand a binder .cormor lithium men secondary battery. PACE 0 u ART I OH Organic :Llano arean age
:s _ -cniaLhey &LC: more. fi.exi b: e and 1 ess prone tos i n compa floorI ass. :H(eCe001y, -gere is an
increr:sing MCrowaro rendering disolan  Iran: convdntional glass to organic films.         In the. event
that. a dispLay in produce on an organ icfi Ira, a process is common In which the are film. is farmed
on. a satnnt rare and the organic film Is oeoiad all from the substrate after tnne prodnoti on of a dee ep
An organic film: can be farmed on a substrate by The fol] ow ing methods . One exampi e is a meThad
in which an organic film is stuck an a glass substrate with an adhesive ve ;e.g., Patent Document.
Another example is a method;: in which a substrate is coated wits a soh ith an containing a resin of the
like as a raw material of a film and Then the smhhni an containing them is cured by heat or tea like to
term a film (e.g. , Patent Document 2) . The former needs to provide the adhesive    tween the
substrate and the film and, therefore, the fel lowing Process temrerathre may be limited by :he thermal
resistance of the adhesive. Conversely, t latter s advantageous in -hat  



no adhesive is used and that the film formed is low in surface roughness. ;UU011 Examplesthe resin
to be used for an organ c film include polyester, blyamidea balyimide, palycarbonate,
podyethersulfone, array] lc resin, and. epoxy resin. Of these, pbliyimide is suitable for a on g lay
substrate as a highly  heat-resistant xesTh. When forming po_vxmide by the
anove-mentionedcoat.nqmetnoci, there is 'Jxed. amethod fn. which x s91cLion conLaininq a
pc.11.yaTic acid as a precursor is coated and then xxred, thereby being: concerted into poiyimide.
[0005]         Poly.m.i.des compris:ing a. combination of pyromellitin dianhydride or benzophenone
tetracarboxylic dianhydride and. diaminchenzanilides are known to have high thermal resistance, such
as low coefficient of thermal expansion and high glass transition temperature Patent Documents 3 and
4). When a polyinide has a low coefficient of thermal expansion, the difference from thr,co(,':ficient of
thermal expansion of a glass swbstrate 3 to. 1.0 prxriC.) will. hecome smaller. and the warpage of a
substrate rxroduced ir. processing a. poixfimide into a film will be reduced. However., a solution of a
poiyamic acid, which is a precursor to such a. polyimde, Lade TprobLem That the     coRity thereof
decreased with time. Therefore, it was unsuitable to be used as the above-mentioned coat'nq agent.
PRIOR ART DOCJIMEN75 PATENT DOCUMENTS 10006]         Patent Docximeixt 1 Japanese
Patent La:id-open PurY.Wix-atixDn No. 2006-091822 (Claims 1, 2, and 71  yament Docibment 2:
,Japanese Patent maid-ober Dublidatt. On (irensiadion of PCP Abpdicdhion) No. 2007-512568 dM.aim
29i patent Cocilint F: iapanese Patent Aaid-oper8PubiicailiAl No. 62-B1421 (Claims)         Paten
..Document 4: Habanese Pa:1.e 71 T. _Ha id-oben 1:hiblicarion No. 2-150153 (Claims) SUMMARY
OF THE INVENTION PRORLEMS TO BE NOINFO BY MK INVE,NTiON [00071         In light of the
above-described problems, an abject of one present invention is to provide a bolyamic acid resin
comoosition which exhibits excellent storage stability and whibilahiu aItsid o thermally tireaCed film
haying excellent: heat resistance. SOLUTIONS TO THE PROBLEMS 190:98]         The present
invention is a resin coTrosition comprising (a) a poiyamic acid which comprises structures represented
by general formulii (1) in an amount of at least 809 of all the reneatind unit's and '',1D) one or some
solvents, 11(7091 'Chem. 11  



r r.- 1- wherein in aenerai .torrnui-o (1)A is a polyantec ac.id Iol.oc represented by o:er.;erai formuia (2
; : is a poiyairic acid Ui ock represented by seneral fo.rmuie (3) ; end 2 is a positive intever, [C C 1 1
[Che.rn, 2] / oo ( HI't oo --X-W-N----Xc (2 HOOC COOHHOOC COON) / / rn I / [ C C 1 2 1 HH 0-HH
RaCe COOH) [Cr013] wh.erein n qenera SJC1TTPULa (2) , We are divalent organi-c groups each
novinqr7r fl-f ff;(;re /75. rhCr; 5t->ffrc andre m ai.lcOfPrtSO5EO -.uf eva_en i rr(aiIi-c Q:rOJpS
reorese-n red oy genera 1. i. ormu Ta. (4) Xe are tetravalent oroanic. oroups each having two- or more
carbon atoms, cxc) us e of the qrotiUs reoresant.eoi by general iorrnoiae (5) arid (6)to oecT-.eral.
formu(3), is are. diva 1_ant  asqunic grodos each having two or mpre carbon atoms, anal us of the
dioups represented by gel-ler:al formula (4); Zs are tetraoca lent ordan i 0 drosos sack having two or
more carbot atom))) and are mclifly composed of tetravalent organic groups representpd by general
formula (5) or (6); in general. formnicc (2) and (3), ms and no are positive numbers respectively, and
may be respectively dfferent among blocks, 110014] [Chem_ 4] R 0 \r, 



\- 4. H  (4)  (5) (Chem. 61  (31215/1 wherein in general formulae (I) to (CT, RI to R5 may be each d
Strig_,..e monovalent (0] _Li organic group or a mixt are of fill ierent monovall set Cud( organic.
groups; o and p are each an ixtusper of 0 to 4; o is an integer of 0 to 2; and r and s are each an integer
of 0 to 3. EFFECTS OF THE INVENTION r 00 I 9        According to the present invention, it is possible
to obtain a polyamlo acid resin composition which exhibits excellent storage stability and. which can
afford a thermally treated film haying excellent heat resistance. SYBODIMENI OF TEE INVENTION
[001R]         The resin composition c0. the present invention comprises (a) a block copo- yme-
p.nIyarni c acid which comer aea,c, structures represented by general formula (1) in an. amount of at
least 1)30% of all she re:peat:rho units. The resin composition of The present invention preferably
contains structees represented  P /!/ general formaid (1) in an amfrint of at least. 909, more preferably
at least 951, of aid 1] he repeatinfi vrats, ard. moal preferably, all the repeating units are of the
structures re-presenfed by (..ieneral formula (1), f0020] [Chem. 7] AB-4co [(10211 wherein in general.
formula. rig, A is a polyamlo acid block represented by general. formula (2); R is a polyamic acid block
represented by general .1) ()) =Lula 3) ; and 9iS a positive intecer" 



[Chem. 8] , /! 1i !00 /ElMD0!. 7,4-d x 6(2) i, ,.. \ M000 COOM !,HOOC 000H/ , (0g23) Hlacm. 9)
wherein in general formula (2) , We arc divalent. organic: orr.c.ips       h.arlinry t. CO cc mo re carbon
atomsF, re Ta ir ly 0cri-p(0,!.g,d of divalent organic cramps represented by general. formula 14 ; Xs
ore tetravalent organic groups each hosing two or more careen atoms, exclusive of the groups
rep-resented by general forliccalLae (5) and (6) , while in general formula (3) , Ye are divalent nrgEri in
groups ,--acTh having two or more carbon atoms, ex.c:01.31.ve of -The groups representec by general
formulii (4); Zs are cetravalent orcTanic groups each having awe or more carbon atoms and are mainly
composed of tetravalent organic groups repreclenteci by general form ...la. ((3) or (6) ; in general
formulae (2) and (3) , ms and ns are positive numbers respect ively and may he respectively different
among blocks, L0025-: [Chem. 101 Jp ea, 0 ,> (4) R so  ; (5) (Chen. 121 



0 11) [0028] wherein in general formulae (4) to (6), IR: no Pe may be each   single monovalent Coe,
organic group or a mixtu --- e of hilt fereni monovalent Clop oganic groups; 3 wed p are each an
integer of 0 to 4;c ar integer. of 0 to 2; and r and s are each an jimeeger of 0 to 3.        A poi yanic acid
cun be synthesized mbiragh a. reaction. of a sit:amine compound abd an acid dianhydride as
described below. W and Y in general forpoiiaeand (3) are each a sr4actaral constituent ot a diamine
comoound, and X ard 2. are each w shrubtumab constituent of an acid dianhyezide. (0029] Ws in
general formula (Z.) are mainly compoofg al en 4.  are each an organic. ooup Sarimg 1 to 10 car loon
atorns, examples    groups groups with one or some w:rh h.aiogen or the ii of having such a coring and
its sunstitutedIvat 4,4'9 Ufa avaXiabilf preferred to use asthe a                            bean su pl..es of di
amine compouulds capable include 4,4' -ala obenzaTA In oe.rms of easy 



alent organic croup represented  by general formula (4) in a propbrtion of at least 50%. orLI c is nore
p-refar.ahlv at le, and more b at least. 9CA. When he r000rtfon of the dlvalcnt orqanlc. groups
represented byat formulaWs is less 50%, highresistance cannot be actoeved. Ys in genera(3) are di
val ent organic oroups ea having two or more carbon: atoms, exclusive of the groups represented
by'tali. Theine compound amioe comppund having no structure of general formula (4). Examples the
recf incir -L,arlr:cfj phenvinie-  4 , 4 ' ad: arr.i nod irrher yl methane, -glominodipheryi sot tone, u4 ' -di
aT ir odoheny I 3, 4 ' -OlOaTimmdiphenyi. s di fore, so)de, 4. ,  ' ad H anH o oiliphenyl sul f 1 dpg 1, 4.
his ( 4 namihopluenoxg) benzene,  ben z idime , 2, 2. '( torn fT. umTcmlethyl ) Lanai dine, 3, 3 ' -his
(trifimoromethyl) hertz' dH ne, 2, 2 ' -dThethylbenz 3, 3 ' -dimethylbenzidine, 2, 2' 3,  ' -tet
ramethylbenz id ine , mnehenyienediaTioe, pophenyienediamine, 1, 5-naphanglenedi amine, 2,
6-naphtha lenediamime, his (4-aminophenoxyphohyll sulfone, bi s (3-aminopheopxyphenyi) sulfone, 



his ( -andnopMen oxy) ti phenyl. bi s ( 4- (4-amin ophenoxy ) phenyl ether, 1,4-his
(4-aminopMeroxy)benzene, or compounds in which the aromatic ring thereof has beoh substituted with
one or some alkyl gropes or haiogen atoms, aliphatic cyclohexyldiaminsz, and
meLhylehohiscyclohoxylmmines. Of these, aromatic diamines are preferred in terms of thermal
resistance. More preferred, a diamine compound ma i rd y composed of organic groups each
represented PY general formula (3) or (9) is used as 3, PT to TM' are each an orocallo group :laving 1
to 10 carbon atoms, examples of which loclude hydromdf:OCI1 groupsifl 1 to 19 carbon atoms, alkexy
crospm haying Ito 10 carbon atoms, and the foleuping ginupp with ono or some hydrogen atoms have
been sulashituaed with halogen oh the like. Examples of diamlne  compounds capable of havfnq sucn
a conflnurahl_cm include m-phcnyatmehlamane, p-pitcnyinnectomlne, benz1dine,
2,2l-bishrlf1000nmethyl]ber9,]-gne, 3,3l-h1st-ifinoromethyllhennidire, 9,2l-dimethyboensidine,
3,3'-dimethvibenzidine, and 2,2',3,3'-tetramehlnyl hepnidlne. It is preferred au Llse diamine compounds
each mainly composed of organic croups each ropesentunt by general formula (8) or (9) as PP in a
Proportion cbc at leash 50%. The proportion is more preferably at leash 791, and more nreferablyat
least 90%. [0031! [Coon. 13] (8) l)032, [Chem. 14) ronTh wherelhl in genera] fflrmulas Yr] and (9), ph
to Rill may be each a single monovalent 121. 0) organic group or a Ell zonre of different monovalent
Gyp] organic groups; and v, w, and a arc each. an  integer         Such diamino comoocnds can. be
hsaL rinds or two Or mcxe of them cia 341         Zr in general formula (13) are mainly composed of
Cotravaleno cirganicc Led by goniera formula (5) or (6) .are each an organli croupno 1 to 10 carbon
atoms, examples of whic:. ncluge hydrocarbon groups ham to 10 carcorlaCoaLs, alkoxy groups havirg
1 Co 10 -in ande forecCeiocn groups with one of some hydrooen atoms have been substit ut ed. with
haoqen or the like.a tles of acid di annydrides captabe of haling suchconfiguration include lligi g 3
rheozcp.benotetetracarbodian dmide, and substli 5 Ll .orpoL. 1 



diintygride and 3,3',4,a'-behzonhenonetetraca t ylic ide are preferred ins of easy ava    cal on_
organiccrcietornam as 7 c, in a. arc...on of55%ThP oroncmht in and no re preferatdy at least organic
groups s nted by genera formulaeas Zr is less than  50%, high. thermal resistance cannot. be
achievtej.. C;(2, On she obnorX2.i in caLerdi +brmtlia (2) are each a tetravalent orgari_o gtduo has Inc
Lao Of MOre carbon atoms, exclusive of general formulae (5) and (j). The aciddiannydriee capable of
having such a configiration may be any acid di anhydr ide having no so imicTure of genera T fM-711.:
ae (5) and (. Ex:2.mples thereof_ ir:Giudo aromatic tetracartoxylic dianhydrides such as
3,31,4,41-biphenyitetracaLboxy2ic dianhydride, 2,3,3',4'-5.iphenylt.etracarboxylic dianhydride,
2,2',3,3'-biphenyltetracarboxyl10 dianhydrAde, 2,2-bis3,-dicarboxyp=y1)propane diarinydride,
2,2-bs(2,3-dicarboxyphanyl)propcmc diannydride, 1,1-bis(3,4-dicarbbxypheyl)ethane diannydridc,
1,1-bis(2,3-dicarboxypnenyl)e7hane thanhydride, Lis3,4-dicarboxyldhenyi)meinanc olanhydri_de,
bis(2,3-dicarboxyphenyi)me:hane dianhydrtdc, htis(3,4-d4carboxyphenyl)er.her d'anhydr'de,
2,2-htsH-(4-aminabhency.y)phenyiboropane, 1,2,3,6-nabnlhaionotetrboxylic dianhyoride,
2,3,6,7-naantnalenetetrdcarboxyLLo clanhyorlob, 2, 3, 5, 6-nyri di ne:E7 racarboxyl o. dianhydride,
3,4,9,10-pervienetetrabarboxY Yc dtanhyd-'he,  2,2-hl a '3)he: xa Iioorop ii spanc dia h rboxvo.hienox- 



diane 2,2-Lis(4- hexaf1,uorcpropane dianhydride, trifigc J thyi -4,4'- s (3, 4-d carboxyphenoxy) oip
ach ydride, and. "RIKACIE(' (registered trademark) TH1lbgl00 (cmarcial name, produced by New
Japan Chemical Co Lgd.); and aliphatic tetra/carboxylic da nhydrides such as 6 ra c a rb o x yidc
(,2,3,4-cyclopentanetetracarboxyli c oga id ide, 2dian ydrid_, h-(2,b-olo tetrah-furanyi)lshexene- o
rhydrido, and "CI CID" (registered ig00, DI-100 (comm ercial names, produced by New jdtLtd.). Cf
these, aromatac acia dianhydridea are pretsin terms o theritja1 resist cc. uO Id dlanhydri des mainly
composed of organic groups each eoresericed by general formu-more preferred as Xs. group her trig I
to 10 c.arbon acorns,          a of ,hydrocarbon groups harinc 1 to carbon aacms, agroups havind I to 10
carbon atoms, and foregoing groalpgs with chg or some tydrs en acorns have been halogen or
theExahrple- 01. acid  dianyc-'clem capable of naving sgcn a confagaraiiar include .;
(fm:',4,1i-mmonenmlie-facarbhmv tc 0;annvgr;de arid (smbsai%%c ucrivahlvms uucieof.ihosm,
3,3',4,4'-bfgahoneoracarboxy--a dlanhytaide as preferrod in germs of easyava;-abThdue towige
commercial avail ability.        ore=erred to use acid d'arydr'des each maimly gflmiposh Oil ordanic
groups each represented ey genera_ toruhLa (7) as Zs In no proporL2_,on of at least. 30%. The
proper ion is more oreferably at least 70%, and more preferably at leas- 90%. =00361 Chem. 1.=%;J   



[G037] wherein in general formhla (7), Ph and R'be each a ainc.fle monovalent Caoc, organic group or
a mixture of dgfferenh monovalent Cgiu( organic groups; and: and acte each on integer of 0' to. 3.
Such acghl dianhygmH.des car be used singly or two or more: of them can be used ih combination.
[00301           In a soil:tied.; of a pt yamMe amid, a reacti.on in wh_Mcn amoic acid moiety of the acid
dissociates to form. an acid. anhydride group and an amino group and a reaction in win" . ch. they
recombine are in egg', hmi um. However, if the resulting acid anhydride: grump reacts with water
present in the solution* It wr 17 turn into a dicarboxylic acid, so that it will become ii.. able to recombine
with an amine. Therefore, there. is a tendency that the presence of water drives the equilibrium
towards djssociatior of the poiyamic acid and the degree of polymerization of the polyamic acid lowers,
and as a result the viscosity of the solution often. lowers. [0009]           Hspecia 1.y, the polyamic acid
obtained by making a highly active acid dianhydride having a tetravalent organic group represented by
general formula ,ro) or (6) to react with a di amine having a di. vale nt organic group represented by
genera]. formula (1) allows a cured film to exhibit good thermal resistance, but the viscosity o3 3
solution of the p0 lyani c acid lowers greatly with tite On the other nand, a solution of a pol.yamic acid
obtained by makimb a lowly active acid di anhydride react with   diamine 'having a diVitient organic.
croon represented by general formula (4) is slow in pogress with time of decrease i r.  sIve a dnhvdrlde
viscositv. As a1.t., the storage stab-Ai lity of the pocyannoe  acid sotution is improved. 004 C polyam
Inc scrucLures represented  aener.ai formula  (1)amount of at least 80% of all gepeatin may be one
with an end baying been made to react with an end cap compound. A monaarn joe, a monohydAi
alcohol, an acid anhA monocarbnb - cid, a mono-ac o bide   



:pcbind react . Moreover, various organic groupsIt e invroduced as an end:n end cap compo .d react.
ones of The mor - -The to be used as the ccap non7i74ed Lo, 5-amino --- 8-hydroxyouinol
Hoe,andyquinoline, 2Anhnh--e-ley-7-a non--,me,  1- dm-4 amincnapne(Hat EICmar," -7-Y ydrod1 ene
-. y-d-dIdidOldIVIL lore, 2-hydro:aninon,a 1roxy- 3I:.len, hydrcxy-3 -am tnonanhp ha ] ,ne, 4 -am 4 2
-s-ydroxynapa 1 ene    2-carboxy-1-ama tens 2-farboxvcl 6-aminorachtmai ere, a
noxy-5claminonanhthdle2 -c4 a2 ' ' - o ynonachthamene, i -am o-2-carldc.xyriao r _ere,
2-amirioruiccntinic aei 2, 4 -aminon t ciptid, onicoLi ii Ic. acid, 6-aninonicohi.ni lc acid, Iclami nose li cyll
acid,pea] icyll. 6-amiriosaiicyii.c acid,amtho -P-tcculd am , amine t ide 2- aminefoenzoi c acid,
3-aminoPpnz n acid, 4-anrinobencof as 2-air 4 no;fsf hen zenesni f ontr-4 ,hod. roxopvrirri 



1- ah loPren.3- and.t1 - aci nooki , 5 -and no- 8 -mer captogy 4 ccl ice, 4 -aminomoo rti a in a o qu1 ye
read,: c- - - minonapht ha lens , rcaoicceohLIaicne ,  1-1-ne rcapt 0-6- aminonapht ha le ne it
InerCapt:: C-5-aminonaohthaleney 1-meTcapto-4 -23rh nonaohtha lens , 1-me rcapt o - -aminonacht
ha Tens, 1-ftiercapt o-2-amilionwohthaiene, 1-amina-7-mercaptionaphthalene, 2 -Treircapto- 7
-CCinonaph thalene , 2-mar capto-6-arrinon.anht hal erye, 2 -1-liercapto-b-aminonaph thal ene , 2
-mercapt 0-4 -aminonaohthaieney 2-mercapto-3-aminonaphtlialene, 1 -ami no-2-mercaptoraphthalerie,
'-aminc-4 6-diner captopyr I iTA din a, 2-airinothiophero1, 3-aminothiapheTol, -aminothiophenoly
2-ethynyi aTilire,  3-eth, 4 -ethynylani line , 2, 4 -diethynykaniiine  2, 6-di eth ynyl .anti ire, 2, 6-d ieth yn
ylan 11 ne,  3, L-diettlynyianiliney 3, 5-diethynylani 1 iTie 1-ethyny1-2-aminonanhLhaieney
1-ethyriy1-3-aminoraphtha lere, 1 -ethyry1-4 -yaiminonaphthaione 1-ethy:171-5-LminonaOltha1erie, 1
-ethyry1-6-rimAroraphthaj Prye, 1- ethynyi- 7 -aminonaptitha-ene 1-eth yryl -H -anti roraphift a Tare,
2-ethyny] -1 -amirorYipTthyaleney -0 MyEyiy- 3-;iti-Linon;Th aleney 2-ethyfly1-4 -arrdrorierTtbalene, 2
- et -y-'or Hint- th al P12. e(2 L.6- 21:uyi nonapht halefler  2-0 thynylmlenTsinonahntral ens,
2-ethyny1-3 -ami re-:naphthalene , 3, Beci[ ei tvnal a 1 sgminchaen Lila lane 3, 5-dietnyny1-2-an)
nonnphthlene, 3, 6-diemnynyi-1-aminonaphthalen.e, 3, 6-diethynv1-2-amihonatMitha1ene, 3, 7-di.
ethynyi-n-aminonaphthalene, 3, -diethyny112 -am[l nonan[latheIene" 4, 3 -diothyhyl-1 -aminonaiohthae
ene , and 4, 2-diethvny1-2-aminohaphrhalene [00421         Preterred among these are 3-am. no-
-hydmoxyquiholine , 1-hydroxy-7-aminonapti2haMene, l-hmdroxy-6-aminonachmin4.ene, 1-h
ydmecxy-33-amg.nonaohthe lens, 1 -hydro[x.y 4 aminonapht ha lene, 2-hydroxy-7 -aminonaphtra lene
2-hydretsy-6-aminonaphtha31Pne,  -1-mtdroxy-5-artinonaphtlia lene , 1-carboxy-7-aminonaphthalene,
1-chrheixy-6-aminonan,htra lene, 1-carboxy-5-aminonachthaLene, 2 -cg[clacxv-7 -aminonaohthalene ,
2-camboxy-6-aminonaohthalene, 2 -cartoxy-Saamihonnohthalens, 2-aminethnzoic acid,  -aminchentoi
c acid, -entinebenzoic acid, 4-.amlrasa.1ic acid, beaminosalicyl ic acid, 6-ami n.asec.acvl in acM 2
taminglientene sal La nlc acid,  -aminehhn zenessn fan in acid, 4-arc.in. oben tene S J fC acid,
3-artino-4" 6-di nydroxypyriraid ins, 



2- arc ncpigenol , 7- arc nophencl, LI- rri nophenol,  2-omloroc:iioc,oerthiel epthi oohenol, L
dierhynylalne, [003,3         Examples of the iromohydric alcohol.. to he used as the end capeod
Irnaiode, but are in)t limited to, methanol., ethanol, i-propanniopanol,2-ba:JanoE,tanoi,
2-p3-pa-hexanol 2-34exanol, 3-hexano2 2-heot anol, 3-her anc1-octanel, 2-petanol., 3-ootdnol, I-noo
2-nonano-uccano_ 2-decant:I, 1-uniciecanol,uncenanol_, I-doX-dodeec_nh can2-tr iceoanol,
1-tetradecano"2-te,tradecano .1-E. nTiaoeoar)aclecanodecanoadecanol, _, 2-h ta cKol,2-oc tadecanol,
1-nonacnol, 2-non i ci e.oanol, 1-icosanol, 2-methyl-prooanol, 2-Tethyl-2-pro2-me J1-1-huranol_,
3-meth -1-Putan-meth 1-2-Ott, )1, 3-methyl.-2-,m anol, 2-0-1-OU -I-pent c3 2-0 yi-l-nexanpipelyi-3-ne
tan , 6-meth _ _01Lrlmethyl-l-hexanol, -4-hanalonyl alcohol thy,2,4-d-methy1-1-nect 2-heotc yl.
unCiecciriOl, eth vlere qlyool inonoetihyl at her, etnil let ether.,toy_ ether,  propaiiene glycol_ 1-methyl
ether, diethylene dlycol moneethvl ether, diethyleno glycol monamethyl ether, diethylene glycol
monchunyi ether cyclopentarol,dhexanci, cyclopdneane monomethylcd, dicyclopentane monomethyloi,
tricyclodecane monemelahylol, nor-box:tool, and terpineol. 



[0044J           of these, primary alcohols are preferred in terms at reactivity with acid dianhydrides.
[00451           Examples of an arid anhydrdde, a monocardoxylic acid, a mouoacid chiorihe compound,
and a. mono-active ester compound ea be used as the end cap compound include acid anhydrides
such as phthalHc ahhydrine, maleic anhydride, nasic ,:y-111VH210',, cyclohexane dicarboxylic
anhydride, and 3-hydroxypinthaTic acid anhydride; monocdnboxylic acids such as 2-canboxyphenol,
3-carboxynheh.ol, 4-camboxyphenob 2-carboxythiochenal, 3-carboxythiophenol, 4-carboxythioohen.ol,
a hydroxy-8-caLboxynapnthaieney lahydrdxy-7-carboxynapene, 1-hydndxy-6-carboxynaphthdiene,
-ydauxy-m-caiboxynaphfhalene, lehydroxy-4-carboxynaphttna2!ene,
1-dydruay-E-carboxynapnthdlene,  1-hydroxy-.2-crboxynaohthalene, 1-mercaoto-8-crboxyndhThalene,
immercapt.o-7-carboxynaphthalenea 1-mPfrapto 6 carboxynaphtifiene,
1-mercaoto-5-carboxynaphthdiene, 1-mercapto-4-carboxyraphthalene,
1-mercapLo-3-carboxynaphthatene, 1-mercapto-2-camboxvnaptithalener 2-carboxyPenzeuesdifbnic
acMd, 3-carboxybe=enesulfonic acid, 4-crboxybenzenesulfordc actd, 2-et.laynyibenfoic acid,
3-ethynyibenzoic acid, 4-ethynyibenzoic acid, 2,4-diettcynylbenzoic acid, 2,3-diothynyibenzoic acid,
2,6-diethynylbenzoic acid, 2,4-diethynyibenzoic aced, 3,7-dMethynylbenzoic acid,
2-ethyry1-1-naphttodic 2-ethyny1-1-naphfhoic acid, 4-othynyi-l-naphthoic acid, 5-ethynyi-l-naphthoic
acid, 6-ettcynyl-i-naphthoic acid, 7-ethynyi-l-naphthcic acid, 8-ethyrmil-l-naphthoic acid,
2-ethynyl-2-naphthoic acid, 2-ethyny1-2-raphthojo acid,    ethvny d-naphdhoic acid,
5-ethynyi-2-naphthoic acid, 6-ethyny122-naphthoic acid, 7-othyny1-2-ndphthoic acid, and
8-ethynyl-2-napht.homic acid, moneacid chloride comeedflas each resulting from the cancers i. an of
the carboxyl. (Troup of each of :he foregpinq into ac acid chloride; moncacid chlsridn.,  ompoundb
each resoitdrig from Moe conversion into an acid chioridoone carboxyl group of S. dicarboxv-hc axbd
such as teropnvhdlaf acid, bhthalic acid, maleic acid, cyclohexanedicarboxy' c acid, 3-nydnoxyphthalic
acid, 5-norbornene-2,?-diearboxylic acid, 1,2-cModarboxynaphthalene, 1,3-dicarboxynaphLhalency
1,4-dicarboxynaplathalene,  ,5-dicarboxynaphttalene, 1,6-dlcarboxynaphLhaione,
1,7-dicarbmynabhthalene, i, 8-dice.rboxynapbthalene, 2,3-dicarboxynaphthalene,
2,6-dicarboxynaphthalene, and 2,7-dicarboxynaphthalene; andactive ester comoounds obtained 61'S
desult of a reacfion of a mcnoacid chloride compound with N-hydroxybenzotriazole or
Nohydroxv-5-norbornene-2,3-dfcarboxyimide. ppo461         Of thesey preferred are acid anhydrides
such as phthal.ic arimidride, maleic anhydride, nasic anhydride, cyclohexane dicarboxylic anhydride,
and 7-hydroxyphthalic acid anhydride; monocartoxylio acids such as 3-carboxypheno1,
4-ccrboxypherbxl, docarboxythiophenol, 4-carboxydbiophenci, 1-hydroxy-7-carboxynaohthalene,
1-ifydroxv-6-carboxynaphthalene, 1-h3'd-rox 5-carboxynaonthalene,
1-ndareapto-7-carboxynaphdhalens,  1-me rcapt o-6-ca rboxynaphf ha 1 en e 1 -inn roanpf
o0-5-carboxynamhf ha T ene, 3-carboxyben7ge511d tonic acid, 4-carboxy0e1ice0e5ulf011ie (LC t
ddechymylbenzoCc acd, 4-efhyny:nenaoHc arch, 3, 4 -di. ethv nyihensolc annau, and
3,5-dMethfiny7Ltenzcdc acid, and monoactd chi ends. compounds eachresulting from the conversion
of the carboxyl :croup of each.. of. the foregoing into an acid chloride; monoacid chloride compounds
each resulting from conversion info an acid chloride of one carboxyl group of a dicarboxylic acid such
as tefechthaiic acid, phthalic acid, maleic acid, cyclohexanedicarboxylic acid,
1,5-dicarboxynaphthalene, 1,6-diearboxynaphthalene, 1,7-dicarboxynaphthalene, and
2,6-Olcarboxynaphtnalene; and. active ester compounds obtained as aresiMt of a reaction of a.
monoacid chloride compound with N-hydroxybenzolaridzole or 



N-hydroxy-5-norbornene-2,3-dicarboxylmide. [0047]         The fhtroducton ratio of the mono-al-fine to
be used as an end cap compound is preferably within the range. of 0.1 tc. 60 mol*, particularly
oreferably 5 fo 50 move based on all amine components, The intrcductjon ratio of the acid anhydride,
monocarboxylin acid, monoacid chloride compound, and mono-active es Len comuound Co be used
as Cho enc.', cap compound  is bre f e rat Ly within in -The Teeof 0.1 to 1.00 mol% , dart cellar y ri ref
erabLY aLa 90 mold }razed on tkie diamine componenrJ ts bermt ssitde TO int.rod.uce two or MO 'He
di f ferehn. enc. groups by making two or more end cap C Tr' 0 Ur S react. [00/18:. The  end can
compound having bebn introduced into a no yami c acid. can be detected easirt:y by the following lot
not For example, an end cap compound can he detected. easily by dissolving. a polymer into which
the end cab compound has been introduced in an. acideic solution to decompose the polymer into an
amine component and an acid anhydride component which are structud*i units at the polymer, and
then measuring them by gas chomatonntauhv (GC) or NMT. Altermatipalyner In which an end cap
comcbilnd has been introduced can be detected ezoriy and directly by the measurement of a Li .camel
decomposition gas chrdmatograun (PGC), an infrared spectrum, and ic001-NMR scectrum. 10049;
The polyamic acid havdnd stimbiures represented by genera.l formula ri.in an amount of at least 801
of all .Lne receating units is synthesized by the to ....owing method. Exemni era methods Hnciude a
menncd in which a tetracarboxylic dianhydr the and a di amine compound coast 1 zit indbl cc Z are
made  to react first, arid then a tehracartoxylic dianhydride and a. diumihe compound ciumtituting
block D. are added and made to react, a method in which a netracarboxvlic di anhydride arid a
diamine compound constituting block B are made to reacm first, and then. a tetracarboxylic
dianhydride and a diamine coTpound constituting block A are added and made to reucm, and a
metnipd Munich block,Aandblock B arepolymerized in separate vessels and Then they are combined
and made to react. Block A is made to be a polymic acid block represented by general. formula. R) by
the following method. As to the proportions of the di amine compound constituted of W in general
formula (2) end the acid dianhydride constituted of 'X, polymerization is carried out with the acid
dianhydride constituted of X li.eim present more. This method can convert both ends of block A into
acid dianhydrides each. constituted of X and can make block A have structures represented by
general foArluTa (2). On the other hand, block B is made to be a. polyamic acid block represented by
general formula (3) by the following method. As to the proportions of the Olamine constituted of Y in
general foram:La (B) and the acid diartydAade constituted of X, phlymenricatiour is carried cum with
the diamine compound constituted. of Y being YoresocUl lat're. Tnis net hoc: nan convert both efidS
OL OLDCk B into di5--rifl.e. compounds each. constituted of Y and can make block 3  have structures
represented by general formula           racaniples o f she react 1 071 S C 1 vent to be 03 E: CI 1. 0 t he
a e <P own methods include N-methyl-m-pyrro-]done, N,N-dnmethylacetamiae, and yabdtyrolactone.
[0051]            Fr in geneca' formula (2) is the number of repetition ot the structural units of block A, and
n in general formula (3) is the number- of repetition of the structural units of block P.. As to the
proportions of the sum total In on the number of repetitionmof the structural units of blockAaarbithe
sum total. In cf talenumber-of repetition n of the structural units of block   in the polyarnic acid having-
structures represented by eneral formula (1) in. an amount of at least 80% of all the refleatinc units,
they are preferably within the range of 0,1 5 In/Im < 10. When within this range, the proportions of the
(-Laraine compound represented by general fornmia (4) an.d the acid diannyeride represented by
general formula (0) or ((a] contained in the polyamHe acid having structures represented by general
formula (1) in an amount of at least 80% of ail The repeating units are well balanced and a thermally
treated fi..lm can be high in therTel resistance. More prefprab:.y, 0.2 5 Ir/vta 5 5, anb eyon more
preferably, 0.0 < 371-1/Sm 1 2. 



in general frmiiia (1) is dhe number of repetition. of hi:-:cf< A and hlogr H. Preferably, the range of k.
satisfids 2            . When with in this range, the weight average morecidar weight of the polyamig acid
hdving structures rep resented by general formula (1) in an amount of at least 20%. of a.fl the
repeating units can be adjusted into a desirabie range. [0053j         The weight average molecular
weight of rhe poTyamic acid having structures represented by general formula. (1) in an amount of at_
least. 80% of all She repeating. units, which is determined in polystyrene equivalent by gel permeation
chromatography, is preferably 2,0GC or more, more preferably 3,000 or more, even more preferably
5,001] or more, and it is preferably200,000 or less, more preferably 10,000 or less, and even MCITP
preferably 50,000 or lessWhen the weight average molecular weight is 2,CCO or more, the thermal
resistance and the mecT=lical strength of a cured film. become better. In the cases): being 2CO3000
or loss, it is possibleinhibit the viscosity of the redid ciemprd:ciit.iph from incre(gdina when tics: '-PSirl
is dissolved at a high ccgcentratich in a solvent. i0051] The resin camposiLion of the present inveTioa.
Lncludes  (b) one or some solvencs. Polar aciatic solvents such as N-methyl-2-pyrrelidgne,
7-butyrolaMono, N,H-dimiethyl formami de, N,N-dimethylacetamtde, and dimethyl sulfoxide; ethers
such as tethahydro.turan, dioxane, and propylene glycol monornethyl ether; keionehi such as acetone,
me funy.1 ethyl Ketone, cillsolgutyl ketone, and diacetrue alcohol; esters such. as ethyl acetate,
propylene utlyricJ. monomethyl ether acetate, and ethyl lactate; and aromatic hydrocarbons such as
tolitene and xylene may be used singly as tho solvent, or two or more of them may be used in
combination. [U055]                                            ..Th content of the solvent per 100 parts by weight of
the polyaghi.c acid havfnq structure's renres:enf-tibt/ceneral formula (1) in an amount of at least 80%
of all the repeating units is preferably 50 parts by weight or more, mere preferably 100 parts by weight
or more an.d it is preferably 2,000 parts by welihm or lest,, moue preferably 1,d00 oarts by weight or
less. When the content is within the range of 50 to 2,000 parts py weight, a viscosity sult.blA for
coating is afforded and the film thickness after coating can be controlled easily. [00561  resin
COMDOS t ion of the present inventi.on may in dude (c) inorganic particles. Examples thereof inplude
net.ai archfaanic barMblcies sach as olep.inum, gold, palladium, sliver, copper, nickel, 7 1.7ne,
slumsinum, iron, cobalt, rhodium, ruthenium, tin, lead, bismuth, anh tungsten, and metal oxide
inorganic particles such as silicon oxide (sjeca), tctanium oxide, aluminum oxide, zinc oxide, tin oxide,
tungsti.c oxide, cal cfbam carbonate, and. barium sulfate. The shape of mne inorganic car ti ci es (c) is
not particularly restricted and examples thereof include a spherical shape, an el liptical shape, a flat
shape, a rod shape, and a fibrous shape. In order to suppress the inin surface roapnness of a cured
film of the resin compos it on c cntaininc fhb inorganic particles )c.) , the average particle diameter of
the inorganic. par f ee (c) is pxeferably smaller. The range of a. preferable averaue particle diameter is
1 nm to 100 cm, more breferably 1 cm to 50 nm, and even more preferably 1 nm. to 30 nun. 00137]
The ccsblena of she inorganic particles (c)preferat.iv 3 parts by weiflt. or more, MO re peelerably 5
pbrts by weight cr more, ever more nreferar: lb' parts by weight ccr more, and preferably 100 parts by
we i ght or less, more preferablii 80 parts, by weight or less, even more preferably 50 parts by weight
or  less per rUt cia Cs oy wei. qhl., of the pc yam. i ca ci ci( ) [cr foohosenteO1 ofon LIMO t 0 I atsof a I
the rep! ting onntenthe 



inorganic art s ) is 3 ports by wei..qht Or ITLOY , cnern0: 1. Yasistance will imorove eneug , whereas if
the content 4.s 100 ports bye L or less, the t ou-ohness of a cared filco will beopme prone to
deteriorate. 10054] Vane-us known methods canas a method for roe king the inorganic particles (-) to
he contained. For example, it     permissible to make an orcrano inor-eani c particle sol to he
con:alants oarricle soi is a material prer rfea b3.dispersing inorcacic pafticl solvent. rf'.xahof
thecadorqanisolvent include methanol, isoorooanol, normal bat anal, eii_, me tyt kerone, net,hyi
iscburylIC, propyc crcL- ycci monomethyl r acet ate, propylene glycol monomethyl ether, N,N -ci iroet h
Sic.OCtmiccN,N-dimethvitormamide, ciLoL*ylimiciaz .Hdincno, rac car(c)r- havino been SUcted 0
surface tfeahmeno-m-los of the eof  surface treatment for Lne inorg0nic particles (C) include a met.
hod conprising t rear ifig an 1i-rjan0 inorganic part icle soi    th a S laneoC up ling agent . 'Va.]] tons
known methods car h;e] used. us 0 specific treat ),L g met )i(D d )7 one e e I. salfe whni30h, a allens
coupling agent is added to an orciano inorganic particle so] , follewPd by sti -ring at room temperature,
no 8001 for 0.5 to 2 hours. 120601           The resin composition of the present invention can Include
one or some sill-fact:ants in order to improve its wetnabElity with a substrate. Examples of the
surfactant Include fluorine-based surfactants, such as Fluorad. (cemmercial name, produced by Sumit
omo 3N1 Limited) , Mega face (commercial name, produced by DaThippon Ink FS: Chemicals, Inc. )
and Surflon ( Onnle r C i. a 1. name, produced by Asahi GIaEs Co. , Ltd. ) . Further examples include
organic slioxane surfactants, such as ME 341 (commercial name, produced by Shin-Etse Chemical
Co. , Ltd. ) , DBE (iiiimnercial name., produced by ChXs se Cerooration) 001 iff low, Glamid
(commercial names, produced by Kybeisha Chemical, Ltd. ) , and 31M (produced. by BYKcChemie
G7b13) . Still further examples include acrylic polymer surfactants, such as Polyflow (commercial
n,mc., produced by Kyoeisha Chem'. cs, Ltd.)  (0061;         Prpdprabdyg ouch a S Cr1' a a ant is
cordathed lh an amount of 0.01 to 10 parts by weight per 100 parts by weight. of roe polyamdc acid
having structures represented by lenerai LoreEria (1) in an amount of at least. 80% of all the repeating
units. [C0621 



Next, the method for- producing the resin compositipm. of the Present invention is described. For
example, the resin compoeTtwon of the present invention:, can be obtained, by mixing 7.01 to. 2
mai-equivalent of a diamine compound represented by general formula (11) with 1 mol-equivalent of
an acid dian.hydrt de represented by general formula  ( IC ) and making them react, and then
addinqa.dtam(.ne compound represented by general formula (12) and an acid dianhydride
represented by general formula (13) e an amount of 1.01 to 2 mpl-eduivalent. per 1 moi-equivarent of
the diamine compound represenbed by general. fobmula (12) and making. room react. [nocr,3i
The amount of the dinmine represented by general formuda (11. I per 1 modneupTivaient of the acid
dianhydride represented by general formula. (led is preferabl.v 1. 0'2tc 1.2dholseguivaltur0, more
preferably 1.05 to 1_3 mo1-egujvalent. The amonnd of the acid diuulthic(iidd, ledresented by
QC:M(2rd' to mule (13) per 1  modsequivanent of the illumine rep resented by genera! formula (12'; is
s)rettersbity t.U2 to lop mon secunvadens, musts PreiedsasLy .C.)5 to 1.3 mcd-sgudvalend.
End(644.1 [Chem. 16] 0 0  (10)  [00651 wherein in general. formula (10), Zs are tetravalent organic
groups having two or More carbon atoms and are mainly composed of tetravalent orq.anc.. groups
represented by general. formula (b) or (6), [00661 [Chem. 17] H2N-NH,(11) f0067 wherein in general
formula (11), Is are divalent. organic pro...Lips each having two or more carbon. atoms, exclusive of
the groups represented by general formula (4), [00.68: [Chem. 18: H2NNH2(12)  uNinn wherein in
general torimul a (12) ,are divalent organic 'droops 



each havimri two dr more carbon atoms ahci are Mainly composed at CLE.Via lent organic groups
represents by general torinud a (4) [00301 [Chem. 19] 99 !>J. (13) [0071.] wherein. in general formula
(13) , Xs are tetravalent organic droup,s each having two or more carbon atoms, exclusive of the
groups represented by general fornaiiac (5) and (6; .         Alternatively, the rep in. composition PP the
present invention can hp obtained by mixing. 1.01 to 2 moi-equivaient c faci d dianliy.dride
represented. by. general formula (13) with 1 mol-eguavalent of a diamine compound represented by
general fodnala (12) and making. than react, and then adding an acid ddanhydride rppresented by
general formula (10) and a diaraine ccmpichnd represented by general formula iii in. an amount of
1.01 to 2 moisequiyaient per 1 moi-ecuivalent of the acid cipanhydrido represented by ondi formula
(10) and ma kind them react.  20(572]  11(1 ra 1 d is peefera-_, I .02 to 2                        more
preferably 1.05 Co 1.3 mci -equivalent. Moreover, the amount of the diamine represenCeby general
formulat of the acid d represented  by general tom' a 10) /is preferably 1.03 to 1.5 1.05 to 1-ecutvalent.
[0 073        The resin composrrlon of the present Inv, tio can be obtaineda eparately pre aring a
material resulthrg from mixing 1,01 to z , 1-euum lent of. a diamine y p and. repr .seg rel foldne"(11)
5:nol-eouivai. eriC of              anhydride, 0d by general for H 1 c 



followed by mainp them reach and a material reseltfg from mix1.01 t .2 rnol-euuivalenn o an acid
dianhydride representederal form lie. repre:sen.ted by gereral fosby making them react, and thenboth
the mater l.a 7a,ilowe ci hr ma king them reams [00742  per 1 mcl -echt gtri.ent of the an id di..
nhydride repa-eaerled (mor.e preferablyn; to 1.3 m3( -eduiN,N-NNertIhe rhrgant of the acid
dianhydride represented hy general f ormaile (13) per. 1 poi-equivalent of the iamine represented ty
general. formcule (12U is Preferably 1.02 to 1.5 mol-equivaleht, more preferably 1.05 to 1.3
mol-equivaleht . 007        Next, a method for producing a heat-resistant resin film ucH ng the resin
composition of the present invention is described. First, the resin composition is coated onto a
substrate. Examples.subs Irate is be ssod include, but are not limited to, sicur.  wafer, ceramics, qa7
lion arsenic, soda lime glass, and non-alkali glass. Examples of the coating method include ol it die
coating method, spin coating metinod, sbray CO;atling method, roll coat i ngmethod, and bar coating
method; the coating may be performed by using these methods in combination. [0076;         Then, toe
substrate coated with the resin composition is dried to form a resin combos' ti on film. the drying is ;der
fard-red by using a hot plate, an oven, itifliaf ed rays, a vacuum_ chamftear, or the 11 he. the use of a
hot oimte, an object to he heated  is feared while being hat d on the plate directly or on a jig Sc h ELS
proximit y pin ck) snosed on the oi at a. Pixamples oi the mahecial o S ire preximliy pin include metallic
71 (nrial.s such as aluminum and stainless. steel. dud synthetic. resins such as poi yimide resin. aid
"TEFLON (rbgistered trademark)," and proximity pins made of any material. may he used. The height
of the proximity pin varies depending upon the sl fe n` the substrate, the eype of the resin layer as the
object to be heated, the purpose of heating, and so on; for example, when a resin layer coated on a
glass substrate measui no 300 mm x 350 mm x 0.1 mm is to be heated, the heitThr of the proximity pin
is preterably from about 2 inn to about 12 mp. Although the heating tergheratire varies depending.
upon the tybc of the object to be heated and the purpose of heating, the heating is preferably
perfoimpd at a temperature within ode range from. room temperature to 100C for orb minute to several
hours. [0077]        Then, a temoeratihre is applied at within the range or from 130C to 5)30.C., riothat
the resin layer is converted into a heat-resistant resin fbi. While examples of the method of d e P. ling
cif the neat-resistant resin ilint from the substrate incighie a method comprisInq irddiersion in a
chemical solution such. as tldorici acid and a method comprising I ribrb atbng the  Inc erdace between
the heat-reststand nes substrra a with a 



EXAM ELMS -378] a and the  The present invention will be described below with    performed at(
25Cins:viscometer    eemolecu.ar weideo Erma rad in ens equ.iva.ier.t by a ccl permeation
chromatography  C TXK-GEI, u- orporat)The columns. a-4000duce, ky Toson sad was EMS, e va I cat
A on [00 811  and the mobil ,e thod for s to rage staii   



A resinpa:position (hei,crer Mists' prepared in Example. was .adjusted using NY9 so as to have a ',Ma
s. After ode 371sacs ty adfutment,  a test was performed at 40C for 24 hours in a thermostatic
chamber (Cool :ncubaior PCI-391 manuracurerl by AS ONE CorporatJoni. (aericbforth, a. saiple befcre
the execution of this test is called "before test" an a sample after the execution of: the test is called
"after test".) (4 Calculation of. viscosity change factor         The viscosity of a varnish after a storage
stability evaluation test was measured, and then a change factor was calculated using the following
formula. Change factor (%)(viscosity before test) - (viscosity after test)]/(viscositv before test) x 100 (5)
Calculation of weight average Tolecular weight change factor         The weight average molecular
weight of a varnish after a. storage stability evaluation test was measured, and then a cnabge factor
was calculated asinp the follswiro formula. Change factor (%) - (weight average molecular weight
before Lest.) - (weight: averagi mbiucalar weight after Les:. j(weigha average mc)ecular weight before
test) x 109 ) Preparapion of heap-resistant resin         ?he varnish. synthesized in Exorable was filtered
under pressure using a I-pm filter/ thereby removina foreign The filtered varnish was !seater., onto a
41-inch silicon 'eafer and  C.baked at 150C for 3 4-1-i:tie by ushot olate scr5 Isted so that it- he TO
pin[ter sur[prebakeo film wasat-treafed at 3[10C for 30 minutes under nitrogen flow (with an oxygen
conoe n. tration of 20 pm orby using gas oven (-21CD (rahriactu d by PlC..SOems preparing a
heat-resistant resin. Suhseq ..ientiy, after immersion in fiboric acid for 4 miuC. the heat-sin filet was pa
...ric ff from the substrate and then air-dried.ample. 4 and Comparative Example 4, a film was formed
on a silicon. wafer soutterieb r rid the film was peeled off through immersionrOChioric 



acid. [02]  Measui.emenit of glass transition temperafsre (Tg Measure-me.nt was perfotusing a
thermombi ana6'000Tfl1A/556000 manufactured bvST NabTechnolor(e flow. The rising of
ismocratus4ecriormed ureter the toll.11g co. The temperature was raised up. to 50C in the first stace, t
her removinc31 water of theand then the tem[ree'[(14 .roan the see  In LIEu inird stage, the plenary
measurement was performeo. at. a tempera r d re ramp- dp rate of 5silmin, tderery measurito a class
IT. ransition temperature. lian8a3i (8) Measurement of coefficient of thermal expansion (GTE)
Msasuipment was performed in the same manner as the measurement of glass transiiion
eemperature, and then the average of coefficients of thermal expansion at 50 to 200C was calculated.
[0084 (9) Measurement of temperature. of 59: weight loss (Td5)         The measurement was
performed by using a thermogravimetric analyzer (TGA -50 manufactured. by Snimadpu Corsoratmdn)
under nitrogen flow. The rising of temperature was performd iandr th following conditions. The
temperatuine was raised Hp to THOC in the first stage, thereby removing tho adsorbed water of the
sample, and then the temperature was lowered. to room temperature in the second atin the third 9
tsge, the p-enary measurement was perforrvmd at a Lemmicrature ramn -up rate of lOca9/mir, LI
hereby pasoreng a temperture of 5% heat weight loss. [0085' The acsdnyms of the compounds used
in Exanmz-Hxs ate as  DADA: 4,4'-diamincheneanilide EDE.: pechenylenediamine TiMS:
2,2'-big(fritiuoromethylibenzicine, LAE: 4,4'-diarnimodiphenylether PMDA: cyfomellitic dianhydride 



BMA: 3,3',4,41-benzechehenetetracarboxylec dianhydride RNA: 3,3,4,4' -hipnenyleetracarhoxylio
6mflan4ydride ODPA: bis(3,4-diearboxypnenyl)etner dianhydride MAP: 3-aminop encd HexCE:
1-hexanol MA: maleio anhydride NNE': Nemetny1-2-Pyrroilddne Example 1         Under dry nitrogen
flow, 1.96 g (9 mmol) of PMEA, 7.08 g (16 mmol) c.1 PDA, and. 30 g of NYE were charged into a
160-mi, four-neck flask, followedbyheating at 50C and stirring. Two hours later, 2.05 g (9 nenol) of
DADA and 3.24 g (11 mmol) of 3? DC were added, followed by heating and stirrino. Additional two
hours later, 0.218 g (2 mimed) cof MAP was added, followed he stirring. One hour lamer, coolinc
afforded earndsh. [io86] 8X,87,TIS 2  oder cIr tocen fTow13 mmd )A, 1 OS 111133.111. of Palm and
90 g aP were ut C dEl 0 'pro a 00-qb, d by heatno an 52 o0a.r later, BPDA. were added, fod by Dea no
and arm :IWO houreater, 0.2C1 q (2 OUOLO I. )ofI1ex0FH was Cr.ded, foil owed by at irriogTrio flour
later, coodinc afforded :00871 .ample t rope- flow, 1.96 p (9 mmoll of ROTA, 1.19 (..] (11 mmol) of
PDA, are of NMP were ahargoo onto  four-neckfollowe by bear np at 50C and sri rrinq, Two 



hours is ter, 2.05mmel) of PAPA and 7.94 g (AO mmol: of ROTA were added, followeating an otirrinq.
two flours later, 0.196 o (M ,r) 1) of MA was added, star/. oOne Pon- late-, cooldrd afforded varnin.
[CORS1 1)<arrCo P 4 erial resurtibc darts d(Dv veloC df orpmuaosgii ca sal-.4 (croduced by Ins c; a -1
Chemi Industries, Ioa particle concentration: 1311dine_ _ laaampLe  prepared as a varnish. [0(339:
Examplm Under dry nitrogen flow, 2.90 g (9 Tmml) of 871824,0 8 g (10 amol) of PDA, and 30 g of
NMP were charged into a 180-ml four-neck flask, followed tgiheatMtg at 50C and stirring. Two hours
later, X.05 gbaoll of DABA and 3_21 g (11 mmol) of EFTWAv8re added, followed by heating and
stirring_ Admbhebanal two hours later, 0.218 g (2 mmol) of MAP was added, followed by stirring. One
hour later, cooling afforded varnish. (00901 Example 6         Coder dry nit-Peen flow, 1.96 g (9 ixx)l) of
PMDA, 3.20 g (10 mmoi) of 19M2v and 30 g of NMP were charged intm m four-neckflask, followed by
heating at 50C and stirring. Two hours later, 2.05 g (9 mmol) of DABA and 3.24 q (Ii mmol) of BPDA
were added, followed by heating and et'vering. Additional :WO hroirc, later, 0.218 g(2 mmol) of MAP
was added, followed by stirhng. One hong later, comling sr.-forted varnish_ [0891] Example 7
ander dry nitrogen frow, 1.96 g (9 gmel) of PMDA, 2.00 q 110 mmo_U of ECAE, and 30 g of NMP
were charged into a 100-mli  



fogreneck flask, followed by heating at 50C and stithlrig. Two hebra later, 2.05 g (9 7= 0 I ) c f DAMA
and 3.24 n. (110 r BELA were added, foliceihd 'fly heating and stixring. AddgiaPorab. two hours later,
U. mit g(2 mmo1 of MAP was added, followed. by stirring. One hour later, cooling afforded varnish.
[90921 Exammle 8        Under dry nitrogen flow, 1.96 g (9 mmol) of PMDA, 1.08 S (110 moo: ) of PDA,
and 30 g of NMP were charged into a 100 -THL tour-neck flask, followed by heating at 55C and
stirring. Two hours later, 2.95 g (9 mirel ) of PARA and 3.41 g (11 moo 1) of ODPA were added,
followed by neatiling and stiAdcMf Menai two hours la ier, 0.278 g (2 mmol) of MAP was added,
followed by stirring. One hour latex, cooling afforded varnish. [00.931 Example 9 Under dry nitrogen
flow, 1.9C g (9 mmol) of PMAA, 1.09 g (12 mama II. of PDA, and 30 q of NMP were charged int o a
100-Mii Cour -1(.(icg 918,(...)11 ()wad by heating at .5 (193(11 and stir9 h C. Li 05 later, 2.18 q 79.6
pstiog) of DADA and. 3.24 g (I_ 00. 0.. of BPDA were added, followed by heating and stirring.
At:MM.-Li onal. two hour .s I.ares, 0.98193 g. (0.8 imioli o8 MAP wds added, to 1 1 owed by stirring.
One hour later, cooling afforded. salnish.  LA094] Exacdil e IC         Under dry nitrogen. flew, 1.96 q H
mamMO, of PMDA, 7.08 g (10 mmel ) of PDA, and 30 g of NMP were charged into a 100-ml, four-neck
f7a sk, followed by heat :rig at 50C. and. soirrincd. Two hours later., 1.91. q 8.4 mmbl ) of DAB.A. arc]
9,24 q Mal TiT, 0 ] ) of BPDA were added., fo 1.1.owed...0y heat mg and stirring. Add j. toi on a 1 two
hours later, 0.349 g (3.2 nunoi) et MAP was added, follmy.qed by sti rrimq. One hour later, cc-paling
afforded varnish. [00951 Example 11         Under dry nitrogen flow., 2.05 q (9 mmol) of DIAPPA, 2.24
or ( IT rano I] of BPDA, and 30 g of NMP were charged into a 100-mA fb)aranec 3 flask, toil owed by
heating at 50C and st Orring . Two ho are later, 1.96 g (9 md-b1) of PMDA and 1.08 g (10 mmol) of
PDA were added, followed. by heatin8d and stirrim.q. Additicmal two hours later, 0.218 g (2 mmol) of
MAP was added, followed by stirring.. One hour later, coo-limo afforded varnish. 100961 Example 12'.
Under bra n1Lrogem flow, 1.96 g (9 mol) of PMDA, 1.08 0 (10 T-7 ID 1 ) of DDA, an.d 15 q of NMP
were ccarqed 'etc a 100-mt to8tr-nock flask, followed by boating at 5000 endsLicring . Irdid  heating al
bUnC al and ',bent g(2 sur.ol) 



later,rig a Ifflu=1/ Han.)_J of 3 P TA, and lIsler NZ' irrlater, stirred. Addit ional two hours later, followed
by stirring. One hour fforded varnis  once: dry nitrogen flow, 1(9 ramoli) of08 g 10 sTni) of PDA, 2.05 g
(9 nimol) of DABA, r.i(11 lrmol) of PPE:LA, andNMP were charged into a 100 L four-nock lia si, foil.tlhg
o" 50C and stirring. Two hours lacer, 0. 218 g (2 ninco) of MAP was asides:, followed One hour later,
cooling affe c Example 2 Under. dry ni! ages Lg (9 Imol) of PMDA, I. 2 (10 1) of PNA, 2.0 amo.f) of
mmol) of RPOA, and 30 g of NMP were charged ir.to a 100UseL four-neck flas 2, followed: by heat;
stirring. Two hour Ia, 0.204d (2mlsol)a , followed One hour late: coolin" at forded varnish  Compaisiye
Example 3         ander dry nftrogen flow, 1.96 7 (9 Tool) of 1291911, 1.19 g (11 PIELCj of PDA, 2.05 q
e9 mmail) of DA3A, 2.91 q (TO Hilrfin of BPDA, and 30 g of Ewewere charged, into a 100-mL
four-neck flask, followed by heating am. 59C and stirring. Two hours later, 0.196 g (2 mmul) of. MP,
was added, followed by stir-I-King. One hour larar, Kniqiitha afforded varnish_ [01007 Comparative
Example 4        A material resaitting from adding 6.59 g Ki.ei, 30 riarts by weight relative to 100 parts
by weight of. a solyamic acid resin) of organosinica sol [NAG -ST to 20 g of the varnish obtained in
Comparative. Example 3, followed by stirring, was prepareo as a. varnish. [0101.' Comparative
Exaffple 5 



Under dry nitrogen. flow, 2.99 g (9 mmo(i) of BTDA, 1.08 g (13 nairKil2) of PDA, 2.95 Cl K9 immol) or
LABA, 3.24 g (11 =ail) of BETA, and 30 g of NMP were chdrged .into a 100 -rnii fchr -neck. flask.,
followed. by heatinb at 20C and at Two hours laser, 0.218 d (2 memiT of MAP was added, followed by
srirr'rerf. One hour raisr, coonied afforded varnish.  -ci(9 urInv L) of PYDA, (10 mrmiLnI))ABA, of
BPDA, and 10 p of tM1 were charged into a 100-mL f:n;urI..eck flask, followed dv heating at 50C
andTwo hours later, 0.218 g (2 MTL:of MAP was added, followed by stirring. One nourcoo log
a==nr,va Dli Under d_fli nitroflow, 1.96mmei) of PMDA, 2.00      0 Tirol: of OAF, 2.05oT) ofmmol) On 3
P21k, cs-Lnd DC. p of T,MP were oh a rqed C.n to a 100-71 four--1 foLlwed by heat_ng at 50C and
stiLringTwo hnJr.                 gn) of MAP was -d'nH followed by stirring. One hour Cater, cooling
afforded varnish. 'Ci011 Comparative Example 2 Under dr-i9 T.Tglof 01000, 1.98 MTCof P01k, 2.95 n
9 mtr            and 30 p of tiv!- were oha road into a 100-ri, fcrJr-nerSfLaFA, followedo0C ansi sti-Two
hoera , 0.L a' 01 NAP was added, fot_twed el soirrtha.  [0105] To'bra rabi vs Example 9         Unger
dry nlorogen Elow, 1.59 g 7mm 1) of DADA, 2.35 g (8 norIcij of BPDA, and 30 g-4 NMP were charged:
.r no cc 100-7i four-neck flask, followed by heating at .50C and stirring. Two hours later, 0.757 g (7 rrr
1)oi PDA and 1..53 g (1 burial) of PMEDA Were added, Lollobai by healing and stbrring. AddStgona1
two hours later, 1.00 g 3 TM) ) of 118AE and 1.55 g (5 mmol) of elbEis, were added, followed by
excessively heating and stirring. Then, Iwo hours later, 0.218 g (2 araoll) of MAP was added, folio:wog
by stirring. One hour later, cool ing aifordeg varnish. :03.061; 



The configurations of the varnishes syntahesized in Examples 1 to 12 and Comparative Examples 1 to
9 are shown bri. v.:babies 1 and. 2. The result of the storage stability evaluation performed using
these. varnishes and the results ca: the measurements of the glass transition temperature, the coeff lc;
ert r3 thermci expansion, and the temperature ofheat weight loss of the heat -resistantresin films
obtained from those varnishes are shown in Table 3.                        
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ol.dwux ;616.69',d BI:181692 111 :11"Jr.UX9 9 "d"" 08C191612: 8 61(1669E( t:9 L(161-8.1
01:,i1(1611,XA :9[dwuxyd - 1 I[ OIdL1612O OATO616,11110D I I- oTclaTex2. 081-49.4691w294 I
IComparative Exaffyle 3 I Compara ive Exa.mp le 1 I Ig ;-.:99dm6x,,1 -.9.T419:1691mcc I
O79:166981) GAT36166911430 I Iaid616.v81 001-116oluop I ,8 oTchlex!::1 OAT I.; 616(.11110D
comparative Example 9 I  Example 3, Compa rat:' ye Es sync: le                 varnisneso f Exanale I and
Corr:.p:arat.lve Example I befo.kP the storace stealtest were each spin-coated on a silicon wafer at
1500 rpm for 30 seconds. Then, prebaked films were obtainepieat 110C for 3 mInutes. e measurement
of he thickness ofnakedns revealed 



at theebaked film (Example 13) obtained from Example 1 lad a thickness of 12.5 un and the prebaked
film (Comparative Example le) obtained from Comparative Example 1 had a thickness of 12.2.
Subsequeriti, films were produced using the varnishes after the storage stability c-vaT uation nest. The
prebaked film TEobtained from Ex2 was 11.3 in thickness, whereas t1e prebaked filmiliparative
Example 10) obtained from LompamaExample 1 was only 8. ") up in tl INDUSTRIAL APPLICABILITY
According to the present invention., there cade d a polyamic acid resin composition which exnet- -it
storage stability and which can afford._ treated fY I ci excelieat res star:ce. The thermally can be used
suitably _flexible substrates of a fla. -panel. display, an electronic papers, and a ...lar batte _  a surface
prefective coat of a. semiconductor eJement, a. dicier:uric. film among layers, an ifsfiation layer or
epaaer leyer on an orgenim blemifosiuminesebnec device ferganic EL: element), a elanarization layer
of a thin film transistor substrate an. insulatton layer of an organic trneistdr, a fiexibie pxifted circuit
board, slid a. hinder for electrodes of a _Lithium ion secondary battery.  1(f050101 coalducUabon
comprising (a) a soryamtc 5, C).(nadir comprises srfacrubes represented by general formuia (-di in an
emouricol aL least 80% at ail ine neseaiing grills and (bd one or some solvbnts,  wherein in general.
fork-011a (1), A is a golyEmic acid block repmesenred by generad. formula (2); B is a polyamic acid
block represented bygenerad formula (3); and kis a positive integer, (Chem. 21  0H XN ,1 \ \ HOOC
COON\ C; 



H 9 .?;4,- X 6 \ HOOC COOH; m / /  (Chem. d, /N. / / HHO0H , /\i 'HOOC COOH1 \n ,,\/ \ (3)  wherein.
In general formula (2), Ws arb divalent organic groups each having two or more caybon ,001-,C= and
are nuain. y composed  of, disc-Jen (.323imic 9Es:rips rtyorgira3rst. en by generai tormtila X4' 2' "4-
te,t 1.t'n () 41444Jd HH (44 Youps ,,each 0<9 V 211C1 wo OT mcre carbon aMans, exclusive of
sher...).arps represented. by generi forruplae (3) and. (6), while., In gencgal formula (3), Ys arc
divalent 02gallic groups each having two or more carbon atoms, exclusive of the groups represented
by general formula (4); As are tetravalent. organ-H. groups each hving two or more carbon atoms and
are mainiv composed of tetravalent srganic groups represented by general formula (5) or (6); in
general formulae (2) and (3), ms and ns are positive numbers respectively, and. may be respectively
different among blocks, 



igahercH 4: R2 \i ? rJP  /-\ ,Pt 4'54I1 \.\41/1S.\ '41-'1'N-2),(4) / 4 R' [Chem. SI  whoLn geGerai formuia0
[a][] to (e), RI to 33 may be each a single monovalent C]...1 organic: group or a mixture of different
monovalent Coaj organic groups; a an.d p are each an integer of 0 Lc 4; q is an integer at 3 to 2; and r
and s are each an Integer of C to 3. 2The resin compostrion according to claim 1, wherein Ks in
general formula (2) are mainly composed of organic groups represented by genera: formula ;7),
[Chem. 7]  r \\\i /A \ ( 7 )  wherein in general formula (7) , RI' and PO may be each a single monovalent
Coop organLc grouper a. mixture of di "arent monLavalene 0:1-10 organic g OUCS arid ii. and u are
each an in Leger of 0 to 3.  The resin ecdnicsition according to claim 2 or 2, wherein representied by
general formula (8) or 



[Chem. 9]    ;me\  (9)            wherein in general formulae (8) and (9), as to 12 may be each a single
monovalent C1.1 organic grout or a mixture of different. monovalent Cimc organic groups; and. v, w,
and x are each an integer of 0 to 4.         The resin composition according to any one of claims I to 3,
flirt:tier comor's-in.g (c) inorganic oar:. i ales           12riefhod for produo-irq a rPS'in comooamton,
wherein the method comprises nixing 1.01 to 2 mol-eou,valent of a. C-iumine comuoung represented
hy general torMnia (11) Wiih 1     -equivalent of an acid dManhydride represented by general 'amnia
(10 and making then react, and then. addnrnm4 a diamine 



compound represented by general formula "1) and ar. dlanhydrlde repbbschfed by de0era2 formula. I
IZl in an aflKunit Of 1.U1 to 2 mol-equivaienn per 1 mol sequdvplenc. off the diamine compound
represented by general forum-Mu (12) and making them [Chem. 161 0"v I I 0  (10)  wherein. in general
formula (10), Zs are tetravalent organic groups baying two or more carbon atoms and are mainly
composed of tetravalent organic groups reprpsented by general( formula [Chem. 111 --NH.2(11)
wherein in general formula (IT) Vs aredivalent orgarHic groups eacii having two Of more carbon
atoms, exclusive of the groups represented by general formula (4 [Chem. 12] H2N-W-NH2(12) each
having two or more carbon atoms and are mainly composed of divalent organic groups represented by
general formuTh (4),  where)..mgenera] formula (13), Xs are tetravalent organic groups each havimd
two or more carboni atpms, exclusive of the groups represented by general formulae (5) and (6),
Thom, 14]    1 iq 



55]. ?] J(5) [Chem. 161  WherSinfeneral formalae (4) co (6), RI to Pd may be Pach STrigl a
monovalent Clorda C 0TICrip or T F atore 0 f different monovalcsf Chad organic grouPs; 0 and f). arc
each an integer of 0 to 4; q is an. inreger of 0 co 2; and r and a are each an ird:asger of 0 to 3. 6.A
method for prodaping a resin composition, wherein the method comprises mixing 1.01 to 2
moi-equivalent of an acid dianhydride represented by general formula. (13) with 1 mbi-equivalenf of a
diamine compound represented by general formula (22) and making them react, and then adding an
acid gianhydride represented by general formula (10) and a diamine compound represented by
general formula (pe an amount. of 1.01 to 2 mci-equivaient per 1 mei-equivalent of the acid
dlanhydride represented bygePed al Lopmaia (led and making. them react. [(114em. 1 (10) 0 wherein
in general formula (10), is gra tetravalent organic: groups having two or more carbon atdfds and are
mainly comPosed of teiravgienh organic groffas represented by general formula  [Pnep. 18'
Hi2N--)r--NH2(1 1 ) fv-rieJeinSc"iiM a 11) Ys are divialtsnt ormntic groups having two or more carbon
atoms, exclusive of the croups represented by general formula (4), Kthem. 19I -NH?(12) wherein in
general formilla (12), We are divalenl . organic groups each havirid teenr more carbon atoms and are
mainly composed of divalent organic groups represented by general formula (4), 'Chem. 20d   



wherein In general formula (12), Xs are teLravalent orcanic groups each haying two or ITrAT-P carbon
atoms, exclusive of the groups represented by general formulae (r)) and (6), [Chem. 211  ' lq    [Chem.
231    wdeareill in general rcarmui,:ae (4) to (6) , RI to Pa' may he each a s ng e moricy",alent gid..)
organic group Cr a mixture of ifferent mondval.ent Ciro; orgargd groups;and p are each an integer of
to 4; p is an inte.ger of C to 2; and r and a are each an integer of 0 to 3.        A method for producing a.
resin COTTMOSft ion, wherein the mookrodoses separately preparing a material resulting- from
mixing 1.01 to 2 mol-equigalent of a dnamine cdmpound represented h.v general tormu] a (11) with 1
moddequivaleno of an acid dianhydride represented by genera] formula (10) , followed by making
them react_ and a material resri L log from    xing 1,01 to 2 md] -equal ma I en t. of. an acgd d. I..
hydride represented by general formula (13) with a diamine compound  sppreeeniod by 2enerol
formula (12), followed by making them react, and then 7axing both the materials, followed. by making
Them resell 241  (1 0)  



wherein in general. formula (10), Zs are tetravalent organic grasps harinu two or more carbbn atoms
and are mainly composed of tetravalent organic groups rodresented by general. formula  [Chem_ 251
(1 1 ) wherein iL general Pormala (11;, in are divalent or:pa-nap groups each having two or more
carbon :Coma, exclusive of the groups represented by general lormula (4), [Chem. 26]
H2N-W-NH2(12) wherein TO del-oral 1orch7a (12), Ws are divalent) organic hipahips each having two
or more carbon atoms and are mainly comps:sec:1 on dizxlient cxgartMa gre)uss represented by
ghoodi ilomula Y1), rChem. 27]  wherein in general formula (13), Xs are tetravalent organic groups
each having two or more carbon atoms, exclusive of the gronps repgesente.ci by general formulae (5)
and (6), [Chem. 28]  [Chem. 29]    [Chem. 381  a single morhavalent Ch organic group or a mix auraof
different, 0 to ti; .4 is an integer of C to 2, arid a and a are each an integer off 0 Lo 3. 




