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EP 0 379 377 Bl Descri ption The present |nvention relates to a process for
preparing a photosensitivesheat-resistant More particularly, the
present invention relates to a procFePsg3 ? %parl ng a photosensitive
pol yi m de precursor 5 having excellent shelf stability and high
sensi ti Vit heafthupRNt @i Ning less inpurities. As heat-resistant
phot osensitive nmaterials, photosensitive poI yimdes are wi dely used as raw

material's foryofddblrvitiiod felatd® 10 pr%@dg% foP ﬁﬁ fs Bhotdabhshtity heRErSsidtahBpdlybr.fNidréTS .
For exanpl artibuibrly, ARG pY8SoRt inishdn trelhtad 13-20p6ddsd 1P proenihg & PhotiRensitidedddimidd précursar
et hod i § Seagssbasht brvirelabifya HghRPRINE ahdEdnfiniRg kgs impaiied| e bond and an

am N&=-gr oup OAs hdatresistamt pPriofuasngitidbrhaterials, photossilsitive tpblyimidey arei widelyQiseld as raw materials
Fur t her nor dor instlathg filvsas eontiahduetorslanil tbr pdsSivationpfilins. Faibdxaroplé, iir0dapddese, Patebl/ il aber 0
and 100143 PLBIgEtion dohet5794H 9190 d snethne: issugnpeted @dvhich awlampdunda conteining taldoaliie biond pok y
conmpound oranzmine ey anig quateoan celhts niixed iwitly pelyahic aside Fiytherthores inrJappnese Patentt Laidt he
car boxy| regropempPulbslicationd¥es 457 4p4ASLand 3PQT 43108 pthesmetimgs aretsugaasied ip whiclyen ygaturated
41422/ 1980 egpxysompand or gagsopyasste compapidchevinga deuble\hsnd ig ieacted wilh the crbgxviarun ohs
a doubl e deé!‘ polyamigtacidddapangsq Patent PyRlication Ne- 434234980 dliscigsesfa ROlYMOLIR which @p gctivg

addi ti on, @§§’“P3‘E°§ﬁf a doyble._ R%b'ﬁ "F‘%P?"c‘&‘? ﬂwsw-demwfg@ 'Ei F%% |"ba§’ §°"a
met hod for ? '°8°”}|3%‘1 9 egl" or gy EV
doubl e b#nd "I";atﬁ 'ﬁ\’; °fp<5?°°?sh !
i nt roduct | d'ﬁ'° "fh :*Z%% o ° ﬂﬁL el 520 moht oo s
corpl i cat ed, ga iy wn W Wgﬁ G
Lai d- Open ‘?j {ﬁsvikéo% t Mﬁn e& &.

sinag,a gr 6} ﬁlfe@ Jﬁ an ﬁﬂl fi’dnrNo@gts 9%@%0@@@95 I‘Hre thb arawback
quat ernary e hen! the GHTH} dthgv.ﬂgh bH%&E i uR lyaaéagjfl oup Gd 1dactddl with it Earbboly Fgroup of
Vi scosity Qe &mmﬁ%iutth@mscsmrwﬁs sokstioh E1RAYs Yowig tdthd pditR debbifipodition! &t HBIPoRIANIS

I n Japanesecidadng the liidl tr Sipaidsdvhtbrit Fablication MRS 414227980, 108 dtildiidd RDibdciédl Hithba
have the drdumie kuttdrét theViattioh;Nthe E6IBE iding ay iam gnduliy, MAakeommonil bii thie impurity is
unsat ur assedrogiiésdme. S reacted with the carboxyl group of the polyanm c acid,

t he vi scosi t yFafthel Jusposeodf vteraoming lsachgredravdbackn US-Ad561622 discldspsd prdess® wiichsgompiines of
t he pol yanifist apitrasizingda pdiy@mici deid.in whichJapenomerchaiieg avathylenically gesaiucated Nipiety is added
41422/ 1980, to the taminal of the pelyroks, reastingchis pelyamig acld with dicarhddimide gampourkdtapd triflyeeoacetic
reaction; tdeld aghyiddde; tol conveshitiintean isgimide deximgliveiwhigh isn intermediates pRshiban fgthen aqgiag the

i mpur i t yse gnangmer kaving dheopbylenically ynsturpledt Ioisly 161 they dervetiyprith gyrdhgeiee A Hﬂ?tmt‘,’k
US- A- 4, 55132M@i-scl oses a orocess V\/m ch co r| ses f| rst synt hes

| dAscArding  te: this, PIRERT §
s Yaded ¢ qnace De 'rw'wa?f i mgfa 8?' °'°"} ?'e, g %?E?ﬁm ;Vmﬁ A
\@Ils ixtr mel I to
whi

i n, chai
car bodi i m d§°ﬁ'%' 'uﬂ?f;géf’ | lml e e"vatl Ion
an I SOI eacn jﬂ 9 al I
the 30 o s.llmﬁl tr ubtd! mE €emently As
derivative ger§t¥ ﬁbﬁﬂhﬁm om q 'uénhl"@chﬂﬂ éérm&eae&ﬁer ms!arid so it is
procgss, CO Eﬁﬁﬂeﬂ?&de@&opvﬂh harsew.fﬁamaau? ple@s be av0| ed and in con-
sequencey, the pol ymer having a practlca y sufficient purity can be

obt ai ned. I-ﬁmmyoﬁhﬁmotwtmﬂl ty of the isoimde derivative, which is the
intermediat€, Tn a solvent 1s liable to be largely affected by a main chain
35 struct ur eAn bisjent @f thé pmsend inudntidni is Yo Prbvideleenavel Erackss dordbasily \peeparing ai photosensitive
extrenel y | mlyimiciependonrtgvingexeliont siwifistability ausihighfsensitigityza0d contaiming thass dwuritieel a
di am ne whi chTher festrisaturereit the prasest invedtiontis ditected teckoprpeeas for pragaringhd phatdsensitive heat-
structure, rasielant pa¥mes cptiainingsbtepesiing nit resiraserded: bysthe fosnula (1) whish eomprsasie step of
manuf act ur i reegting » peatesensitive growmtostaining Isoimide rppiesealed,Bit| the fesmyle [k With? S3BINA P'Y he
convent i onasentedkithe feua Hiaa teperaiurecl § 19100 t ke therRmsPIoRet  solvetso it i s
dermanded to devel op photosensitive materials w thout such problens. 40
SUMMARY & THE | NVENTI ON An @j ect Nf-Rhe present invention is to provide a
novel process for easily predharingla photosensitive polyinide precursor
having excel l ent shelf stabilg{y a@l high sensitivity and containing |ess
i mpurities. 45 The fi @{ feglure qh) the present.ing@ntion is directed
to a progess for preparing tiot (ﬁ,erfsmlve heat - resistant pol yner
containing a repeating unit nepresgqpted by the fornula (111) which
conprises the step of 0 o)
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reacti ng a photosensitive group-containing isoimde represented by the
formula (1) with a diam necrepre- sented by the formula (11) at a
tenperature of O to [err] in the preE A9 %775 1sol vent: 50

[err] 55 0 02 EP 0 379 377 Bl H2N- R2- NH2 (11) C ONHR3 [err]

NH- CO R - COMI—h!”EQN,_gGDId)lo wherein [err] is independently a tetravalent
carbon cyclic aromatic group or hetrocyclic group; R2 is i ndependently an
al i phatic group having at |east 2 carbon atons, an alicyclic group, an
aromatic aliphatic grogp, a carb@(? ﬁlgac aroma\i c group, a heterocyclic
group-~or g pol ysil oxane group; ?\Y a nonova ent 15 organi c group

havi Rg a phot osensi ti I S an oxygen ,gtomor =
[err] The second fea Eﬁ'gf'aé& gesgﬁf-&ubﬁ ?{1 is directed a process
for preparing a photogensitive heat- resistant pplyner according to the
first feature wherein \he photos&®@DHve group-dontaining isoimde
representeéd by the fornula (1) is obtained by first synthesizing an amc
acid froma tetracarboxyl i ¢ dianhydride represented by the fornmula (I1V) _and
a nonoam ne hawherginifids jeeneedoatys? tetrovalept arhen (c¥glie dmaticegroyrpor helfoayelis rypintit is
(V), and t helfocpandonlyan;al °nQ!°"PH1§‘§“95§M?%?"Z@d aﬁ’ﬁ‘?ca“aﬁ'!?yﬂ"c\/ﬁ'?"r? & ‘H%'Fﬁ"ﬂ plphatisy

agent such a%oyg: Rycagon-cyd F@;‘?PT’M o cmgc 350“ HH) : é;{que % §9 wglent
oF 15 organic group ha nsatu lsﬁl‘ qﬂ
i T

present | nvelljt | :ﬁ rdm %rfgq tire,; wherain i
heat - resi sti(df f}}& th ra% bin ws{ Syt %J "
'”depe”de”“éﬁarm Qéen "E §1lm% i lﬁoéla%h.é H&. d
mondgycl i g, apyp. rrﬁul gdirl It dé i ahify &bent such as
omat i c groupnNanag cy@oﬁg;? aw,%ﬁ,;,agd,l fGorédestic GR1Y se dicycli c ar omatlc group.

35 The fourth feature of the present |nvent|on Is directed to a process
for preparing a photosensitive heat- resistant polyner according to the
first feature wherein R2 is |¢|gepende€n(l)ly one selected fromthe group

consi stingsof a nmonocycl i gydromat gr OI}RP a non-congens dicyclic
aromati c group, a non-subs \tg?ed I’ﬁ)l@ﬁyc ic aromatic al 'phatic group and a
non-substituted aliphatic gro havi ng to 10 carbon atons. The fifth
feature of the invention is directed to a process for preparing a

phot osensi ti UN-Reat®™ esi stant 40 pol yner accor di ng to the first feature
wherein wden the photosensitive r8roup contai ning i soimade repre- sented b¥
the fornula (I )The Sird Eghirec thej rrasont jnventipniidfiectad dp A SLOESE doy Prsparing @ Phespsepitye he
(11), an ani W@%ﬂtéﬁ'ém?’%?‘é‘ﬁ%'f’é@? fogtue yharei, R is iRdepandendy pag selaqiad frgm the; group
term nal of éust SI @gpen-s t@ytpt d mol qll agpsmaw,'@' gﬁl ltgep condensed polycyclic ar-

[err] omatic grou and a no -su tuted non-condensed dlcycr aromdtic group.

35 The fourth featura of the present invention is directed to a process for preparing a photosensitive heat-
resistant polymer according to the first feature wherein R2 is independently one selected from the group
consisting of a monocyclic aromatic group, a non-condensed dicyclic aromatic group, a non-substituted

R monocyclic aromatic aliphatic group and a non-substituted aliphatic group having 2 to 10 carbon atoms.
s The fifth feature of the invention is directed to a process for preparing a photosensitive heat-resistant
40 polymer according to the first feature whersin when the photosensitive group-containing isoimide repre-
sented by the formula (l) is reacted with the diamine represented by the formula (ll), an aminosilane
represented by the formula (VIl) is introduced into a terminal of the polymer:

%

NHz-R7-SiR85 X (VII)

wherein R7 is -(CHz)s-,

'(CHZ)s@v
50
-(CH9)g-0 or -@
55 Do QY

wherein s is an integer of 1 to 4, R? is independently an alkyl group having 1 to 6 carbon atoms, a
phenyl group or an alkyl-substituted phenyl group having 7 to 12 carbon atoms, X is independently a
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wherein s is an integer of 1 to 4, [err] is independently an alkyl group
having 1 to 6 carbon atons,..a- phenyl grouﬁapr an al kyl - substltuted phenyl
group having 7 to 12 carbon atons, dendently a EP 0 379 377
Bl hydrol ytic al koxy group, an acetoxy group or a halogen and k is a val ue

o ocess f ol aloh SRR mu O TEART AR,
process for B,% reaof E QRP rQ oﬁg&gﬂﬂ'n@é} tO
the first ‘;j:% CorHin 9&&6‘% 't pHd{oSd

[ epr esent e r).s reacrsoea e %roﬁmaeafrrat

the fornyl g ,e,gmr;ne%: |3grb errperature I'S rom err The seventh

feat ue of t hﬂue ReRAAbatdrd) YIRS ipféBent Mvéhltisreis (dPstiddQo A Mcessers.sprsﬁrmgoa BRdsbridBived
phot osensi thbateesiRAt polyafel SédRiing 16 lthe Tt MG Wikere® When tiidepHotosdkitiieegrbuprcdntaining
wher ei N Whqsdintidecreprasshies @i Ihd forhrule] (10K [Ted2tan tvith Nhe Glarhifd repieSentat cyyr s danhaal (Ilpya

t he f or nmul aeaction tims isrfeaaizwd 30vhduks. t he di am ne represented by the fornula
(1'l), a meactThemighthfeturesofftrequmestnt invérdiorBi® dinezted 30 a frcess for rbyring aypitotesdnsititeLhed- of
t he pr esentresisiaviepplymenadcerdigg tocthe firet foalure whareit when thepphojosengitivei gmeyp-gontaining isoimide
phot osensi tréprasertiesiiy-the forsiutat (B istreasted! withethe dismine thipregented by fthe fermpla (I).facreactignetime is
wher ei n whémmtite 1hkysosensi tive group-containi ng isoimde represented by

t he fornuIéE% Is reacted with the diam ne represented by the formula

(11), a BedETALEP PESRRIFTION PBM"E“\&VSNTL'QNhour s. 15 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON A photosensrtrve entron can be, pre ar ed

ot (1) 02%;!53?9 s °* iy §r;;a9§‘%%§fsg 51 by b PR Qe

S

oirgy
tenperaty mP%% iﬁﬁﬁﬁp@ornﬁﬁi reﬁs:as%r:;e éiﬁqurésg Xue EQE%YC? ol e easul Ipfep JS’ p(;arl

photosensrt

be easily pae il é&‘% wcta b8 dYhtRSRSP ﬁsac d rn%ﬁa% hrfdda O
%n%?r%na a;?;‘*" Bid e B S o grrse e o
aci d whi ch yeAthotd s‘en§m lghia lareSrBbrésofBa By e Tl ekl (19) dhbl )/ VesPettiély, aRdl délailed

nmonoam ng hgsrbrtd will Hawedde ﬁﬁﬁbﬁéyﬁh&% rBtisdd [3f théBrioBsenisit® drtibicertaimingasoimidieCrepresented
di anhydr i deyaiedorinie gfonoam ne having the photosensitive group are

represented by the following fornmulae (I1V) and (V), respectively, and
detailed 25 reference wl| nade ¢g?the synt hesi s nmet hod of the

phot osensi tive group- conéh\ $0 represented by.the formula (1): 30
[err] H2# R3 (V) 35 W herr,] N bon cyclic ar tic group, this-
group [err] preferably has Ol eastC e si x-nmenbered ring. In particular,
[err] is a nonocyclic aromatic group, a condensed polycyclic aromatic group
or non- condensed dicyclic aromatic group (these rings are conbined with
each other'ﬂNﬁbctﬁO or via a crosslrnkrng group). 40 Sui t abl e exanpl es

of the ctossl| “}akl R‘grs %rcar n cyc?c aromatlc group. thrs [group ]Fl‘ preferagly ?ras é least one six-membered
ring. In particular, R! is a monocyclic aromatic group, a condensed polycyclic aromatic group or non-
condensed dicyclic aromatic group (these rings are combined with each other directly or via a crosslrnkmg
s group).
40 Suitable examples of the crosslinking group are as follows:
-0-, -CHz-CHz-, -CHz-, -CH=CH-, -CsFs~, -§-S-,

50

55



EP 0 379 377 B1 Q1 [err] | |

11 11 11 | [err] O 0

0 00 0 15 - NQ- EPIQ(?Q@T’ Bl the above-nenti oned
formul ae, [err] is an alkyl group or an al kyl ene group non-substituted or
substituted by one or, nore hal ogen atons (preferably fluorine atons) and
having 1 to 6 car borQht ons, preferably 1 Qg 4 carborBatons, 0 [err]Qds a
cycl oal kyl group, anlaryl group or an arylene group.l@ is lh lhydrogeh at om
a cycl oal kyl ngétrp,-Gmn ar§g gro¥@2or a$02Mky| ~GPoup-Fredrm s LG+ Ut €CONY,
subst t ut gd by ne o rmre hal ogen atons and having 1 to 4 carbon atons. 25

Furt ker nor e, h ofQ err] may be a group conprising the above-mentioned
groups which a ﬁ co |ned th the interposition of two crosslinking
groups, e.g. ups In the case that [e?r] i a heterocyclic
group, an exa th rocyglyC Or eg 2: aromatic
group of apfrve he efegoo g &i xﬁrr%rrbere Tng nt ng xy'gen ni trogen

and/ or sul fur, or tonde Ed cyclic group of the above-nenti oned

het er ocyclic aronatlc group and a benzene nucl eus. 30 The carbon cyclic
aromatic group or ¢he heterocgclicogroup ghich [err]gtepresents nay be
substituted by, fof exanple, fpne ojf nore pf a nitro proup, an alkyl group
having 1 b 4-x@?bomn@2ops.0acipl L¢uoL pneshy) @ oupysE-Ga) ogen at om
(particularly a fluorine atom, a silyl gfoup or a splfanoyl group. The
group which [err] represents may be non- sobstltuted @W may be substituted
by, for exanple, one or nore of a hal ogen atom (e.g., fluorine, chlorine or

brongpe), ,pr am kégove%é?ﬁﬁ?\eﬁo "torfady! 0% YanI5Q Rrol5\6k a&kyﬁ%’grron flork&bdRAbd or
atoms. Wt byPorle€dr 'mord haidgsn Rbs Brdi&sbiy filidkine ) ing ¥ to 6 carbon atoms,

i ndependent | yre@raapﬁlmw&%h aidkn§, Gr G018 @ 2Ycidalicpl gﬂijﬁ 4R biyfFgr&lip @k &h arflene group.

non- subst i t ut edp G RAGARESH &%yﬁ)&j&léaﬁ(ylaﬁr&fﬂitah CanyllIgRd4p o 'an BalyP Grotip! AG-dubstiuled or
non- condens eglibstinfsabyiofie o i@ haldgerditeriand hivirigh o & a&on@fomshi S non- substituted
non- condensed ®uthHgeore; efch@IEL latd GF MEPbe & lgRup EeNIbihg the iabgys-mahitdnaiDgriups edlickvateh
each ot her viombined witisiié intefpbsitipn gt @l prosslinking geoups)e.g.otwo -S0R>- groups. Exenpl ary
conpounds of t Imethb ebseatbat '3 ds | heterocyclin brpuly; ianl @xampjer of Shentietarbeislic ighvep s a heterocyclic
above- nent i oarematic @raup loba fiveviiembered asa $ivinprokesed ring iconainingi axygen.chittegdn adiodsulfur, or a
3, 3", 4, 4- bencwkinesrnyelicioeup aldbe boyeyhentiondd batrgayelic @eomatic group and a benzene nucleus.
2.3,3" .4 3enzd b eathon eydlie aromaticramuR 91 the: helrreeyielip @ropriwhichR represents may be substituted by,
2. 2,3, 3' - benfbpHERIenenst as MmO ofrdwka, IrPyp. 89 alkih EpHp hieving 1 to 4 carbon atoms, a trifluoromethyl
3,3, 4, 4 - di gREMmY haleger piam pagisuiariviadiuering ARG hr? Siiybgroup or a sulfamoyl group.

2.2,3,3 -di pherﬂ?? grpg{ wtath?‘ ?tﬁma ted or may be substituted by, for example, one or
bi S( 2 3-di cafP8 fto ?ﬂ'aflli‘@r"ﬁt g%‘?r b60én|de) or an alkyl group or an alkoxy group having 1
bi s(3, 4- dr"?:apﬁtq%g

| pr rrecfj {hg h d wg |etIep dently a non-substitutéd monocyclic aromatic
2, 2-bi S( 2, 3- E up, atﬁ%? or a non-substituted non-condensed dicyclic
bi s(3, 4-di ca rdé%r the £ non-condensed dicyclic aromatic group, the aromatic
x d thé!Gro
Bohh

bi s ( 3=-w4' di Cafiya %6 tﬁ‘é Q:ﬁl@r up such as -0- or -CO-,
3,4-djcar Mﬁlﬂ?@ aridls BEthd6 Wb%héj&lﬁﬂi% tefif@sented by the above-mentioned formula
, 4, 4' -t ehyafddstigiswdrenzoyl oxybenzene di anhydri de, 55
, 6, 7- napht haiyan@u.ﬁceﬁ@maaeboxyl i ¢ di anhydri de
3,3',4,4-benzophenone-tetracarboxylic dianhydride,
2,3,3 ,4-benzophenone-tetracarboxylic dianhydride,

45 2,2 ,3,3-benzophenone-tetracarboxylic dianhydride,
3,3',4,4'-diphenyl-tetracarboxylic dianhydride,

2,2 3,3-diphenyl-tetracarboxylic dianhydride,
bis(2,3-dicarboxyphenyl)-methane dianhydride,
bis(3,4-dicarboxyphenyl)-methane dianhydride,

50 2,2-bis(2,3-dicarboxyphenyl)-propane dianhydride

~ bis(3,4-dicarboxyphenyl)-ether dianhydride,
bis(3,4-dicarboxyphenyl)-sulfone dianhydride,
N,N-(3,4-dicarboxyphenyl)-N-methylamine dianhydride,
3,3',4,4'-tetracarboxybenzoyloxybenzene dianhydride,

65 2,3,6,7-naphthalene-tetracarboxylic dianhydride,
1,2,5,6-naphthalene-tetracarboxylic dianhydride, and
thiophene-2,3,4,5-tetracarboxylic dianhydride.

Examples of R3 are as follows:

)7
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5, G-Hapht hal ene-t etracarboxylic dianhydride, and

1,2,

t hi ophene- 2, 3, 4, 5-tetracarboxylic dianhidride. Exanpl es of R3 are as
follows: 5 EP 0 379 377 Bl [err ER®PMSEHY | 10

0 CH3 15 20 CH=CH2 [err] 25 CH3

0 30 CH3 35 40 , CH3
wherein t iguj.opteig, of 1, 2 or 3. In the presence of the sane solvent as
preferably used in preparing the photosensitive polynmer of the 45 present
invention, the amc acid can_ﬁ&_]s ntdesi&echty om the above-nentioned acid
anhydri dg and the nonoam ne i ownj manneré’ The' t hus synt hesi zed
pol yaai ¢ acid can be easily converted(?nto a polyisoimde by, for exanple,
a dehydrating agent such as N, N -dicycl ohexyl carbodiimde, trifluoroacetic
acid anhydride and the |ike _Lgm?pé).rm(m h the nmethod described in the
above-nenti oned "Proceedi ng of Second || nf ernati onal Conference on
Pol yi m des", p. 631 (1985). In this cagecHfn imde group is formed 50
partly, dependi ng upon reaction conditions. ?%ggb EP 0379 377 B1L 0 OH
’

11 11 H[err] 6 10 RB-NCHj\}tBa)-JsI’TS-(EIhCH
0
15
-(cnz)t-o-ﬁ-(ca=cn)24<::>,
o .
N 2 CH=CH3
- CH=CHj
2
-(CH2)¢
CH3 0
| Il
30 -cnz-?-cnz-o-c-cn=cnz
CH3

35 <+(CHz2)-NH-CO-CH=CH: and

-(CHz)t-NH-CO-?=CH2

40 CHj

wherein t is a value of 1, 2 or 3.

In the presence of the same solvent as preferably used in preparing the photosensitive polymer of the
45 present invention, the amic acid can be synthesized from the above-mentioned acid anhydride and the

monoamine in a known manner. The thus synthesized polyamic acid can be easily converted into a

polyisoimide by, for example, a dehydrating agent such as N,N'-dicyclohexylcarbodiimide, trifluoroacetic

acid anhydride and the like in accordance with the method described in the above-mentioned "Proceeding

of Second International Conference on Polyimides”, p. 631 (1985). In this case, an imide group is formed
so0 partly, depending upon reaction conditions.
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The reaction of N, N -dicycl ohexyl cabodii mi de as the dehydrating agent with
the amc acid is shown hereinbefore, E%t #g not al ways necessary that
all of amic acid is converted into tFE%383% Bl. However, when the anount
of the isoimde decreases, the nunber of the phot osensitive group in the
finally obtained photosensitive polyner also decreases, with the result
that the sensitivity of the Qolyne@ deteriorates. In 25 consequence, it is
preferable that the convadsibn of WmH acid into the isoimde is
acconpl i shed as nmuch R8-qgssCRl e. BexN~RAis igo{nide is res ed with the
dlamnerespresented bythefornma(ll) to gy Ne(ph(N sitive

pol yw#r. Reaction tenpe 4s range O to [err] ‘preferably
about [err] Reaction “I'HI?IWSGI n thgqg%e of 0.2 to 30 hours, preferably
about 1 to 10 hours. 30 In the case that R2 is a carbon cycllc aromatic
group, a preferable exanple of the carbon cylcl Ic aromatic group is a
nonocycl i @ aromati ¢ group, a condensed polycyclic aromatic group or a non-
condensed dicyclic arRaB.th gr o Bn the case of this non-condensed

di cyclic aromatic group, he argnatic rings are co |ned wi th each ot her

via a crosslinking group. Exa es of the crossl roup are the sanme
as reC|ted|nthe desc |ng[er asethat R2 is
a heterocycl i c group, the yNI | Q s particularly
a heterocyclic aromatic géoup o) a five- rrerrbered or a SIX menbered ring

cont ai ni ng oxygen, mtrog n andlor sulfur. In the case that R2 is an

al i phatic group, an exanfe of ®he aliphatic group is particularly an

al kyl gne ggoup having 2 to 12 carbon atons, or another alkylene group in
whi ch a het er 0ahe reastoh or RN-BXEBRSKylcabbdiimitio A0hdtioh irhting @Ght Wwith 1hb RFRNdcid 1B shdW
al kyl ene chahdieintefarel bt it A6 alwaps ndcassarp thatlallcdt lafitCacidGs Gn08iBd inf thé isaifiIde CHowWever,
the alicycli @heyrtitignout ohthe Ysdimilacisyrbasgs, e MumMber af #Hé Photdsenaitiveydrotptintha finglly Oibtsined
Mor eover, i nplickeensiiecpolymat alsd® décmasen, withthentesult thati tisehshsitivity 6fCthigd polyawer eiatenigpetes. f
t he ar onmatzs ccanbagpénat,iitds greferalde thet thacdnversidnaf anyic acidlint®-the isbjmide i® rccomplished as much as
2, 4-bi-s- al kybwsidebenzene group, a 4, 4'-bis-al kyl ene- di phenyl group or a

4, 4" - bi s-al kyl dNed- ¥isiseimidel is reatted ng\rtbmﬁ)aml!lsrepfesenw i thedermuild (1Y) & septhesize phejosen-
preferred t hstvesgymer B*Pﬂefjonlt@lnﬁeﬁt!'@pem{aﬂ o Orfe) HROE G.oreferaty ehewt 10do 8% °Gu Peastiong

non- condenst&'ﬂeﬁl"b%lal‘ﬂ?%%i‘ﬂéiol’\?l‘ S‘t”ttcmoeﬂ?“ one or nore hal ogen
atoms or dhe oM HBraseyth r"oEﬁS":?“cﬁyc'”&lak%'i?}}c U a@H" I‘?éﬂ?f °f1““i 63’99“ °V°"°
car bon at orrsam'B?"cag’?HRn'ss ?"'@’?]'E‘eﬁ?’?ﬁﬂ?l R # % °V iy o 8 ‘ atlc
e e S ,@f%%%sgngg%pb el eif'ée %'%saﬁ?'hyg R e
formula (VI ) (g |te regardlsg
EP0379 377I§i that K 2 i ero clic group, an e e of eroc;Bﬁc grou| tlazé
5518 el b T R R ool of £5ichoferd nnqﬁ&‘u.ﬁgm b
of 1 to 4, WS | Ndepen l'y an a group Ravi ng car a

phenyl group ofy, g ceéelwét R ksba%tdusmce&o@h S'%amPBIb QHiRe BRpVALR Grolp usopaik@unsf@rah qmyuene

atong, | 'S groMPieviRg Bto 12%afbbn ASm, Breantthét AlkfI6Hd grddlp Inhith b ABterditorh Bith as oxygen, sulfur

above- nmentg 0 rog& i presont ih ths a|khmvma..corrpounds are used. 10 Exenpl ary

conpounds of t ethe 2adeaiet & &l dnGilicytiRdup CanChixaniple)6f theadlieyclixagrbupis b 2ydiohexdb group or a

fol | ows: o0-, dinyclohswglimpthitiecgnaub cMaetiverntn the, cashi thatRfistao bmatizsalighaticggroup, an example of the

2, 4- di am not edbmaticadiphafic drowpi ia panticafly adidn oxdy loe A d-bizalindenebezetl gmum @ dy1-kisralkylene-

1, 3- di am no- diphsEnyl@rovb erere4tbis-atkylenediphenylathepgrupdi chl or obenzene,

1, 4- di ani #®- 2- With regard to R?, it is preferred that each R? is independenily a monocyclic aromatic group or a non-
condensed dicyclic aromatic group substituted by one or more halogen atoms or one or more alkyl groups
or alkoxy groups each having 1 to 4 carbon atoms, or a non-substituted monocyclic aromatic aliphatic group
or a non-substituted aliphatic group having 2 to 10 carbon atoms.

In the case that R? is a polysiloxane group, this group can be represented by the formula {VI1):
50 :

RS RS
| |
-R4—4Si-0¥7 Si-r4 ceeeee (VI)
| |
56 R5 R5



br onobenzene, 1, 3-di ani no- 4- |sopropyl benzene,

N, N- di phenyl -1, 4 phenyl enedi am ne, 4, 4' -di am nodi phenyl - 2, 2- pr opane,
4, 4' - di am nodi phenyl net hane, 2, Z- dlsfrﬁﬁ'f%ql IBene, 4, 4-di ani nosti | bene,
4, 4-di am no di phenyl 15 ether, 4,4'-diam no di phenyl thioether,

4, 4" -di am nodj l. di am nodi phenyl sul f one, 4, 4' - di a-
m nobenzoi ¢ pvhhg'tr%?/'lw 'sswle}%gnﬂf ‘cﬁ )am nobenzophenone,

4, 4" -di am nobenzophenone, 4, 4'-di am nobenzyl, (4 - '
ani nophenyl car banoyl ) _a(rcgi s(é@m oxi de,
bi s(4- ang nophenyl ) - met hyl - pho ne oxi bi S am no yI ) - met hyl sul fine

oxi d&y bi s(4-am nophenyl ) - phenyl phosphi ne oxi de, bis(4-

am nopheny lwherinyscik @h eaegérn 0 30 Rids ndépedently an alkyl group having 1 to 6 carbon atoms, a phenyl
N, N- bi s(4- @rﬁiupl odnatkyiispbstituipth pirepy group Bavindlik tdyi 2qarbom atoms b liscayalup of PHL < 100.

N- met hyl am neAs tig diaminkis zepreserdadiiy dhmyabovermeeationdd Brvaiad(lli knowregompermtisare used.

1, 5- di amienon apdamplarly evrepourids Bf the eartion Gyalic arpmatig diaminehare paticulaivasiiellows: ant hene,
bi s(4- ami nophenyi 3nd giRberylepesiaminecdiamiotolugogs fg- %o%ﬁ@ﬂ?ﬂ%dl&ﬂﬂel ‘h‘}ﬂi“%'i‘q %ﬁ@“°’%‘?°§-

(4- ani nopherp R.5tdiamingdanps; | 1f-digninpsdgilorobenzane, df%ﬁ'\mﬁrigﬂ'@ .4-diamino-2-
benzi di ne, bgonp enaqqqet% mmnﬁgﬂrq%lbenzenz,ﬂ N'-diphenyl-1,4-phenylenediarnine, 44 d|am|nod|phenyl
bi s[ 4- ( 4- arlﬁzf‘RS‘lPﬂ'?-ﬂﬂﬁﬁ Z-dlamlnostulbene 4,4'-diaminostilbene, 4,4'-diamino diphenyl

0 31 o- @Q: AT w-aw"%w" e e
oX |de l

2, 2- bi s[ 4- m lﬁ;an;%% b|s 4-a Q:ﬁ;no heny )-meth I hosphme
iS a?n(n p bls(4-
8.

1, 4- bi s( 4- ¥ ¥
Exer’rpl ary cQii scy | o Hih& E,,chey fql (ﬂérﬁ\ n&@) ﬂfpﬁenﬁﬁm 9 @%(#ammophenyl)
2 6 D' any qpﬁi , 4,&=diam A1 nﬂBnapiih sHlnchaghthaddd, 16-diaminoan-
am NG, WQILanﬁmoraﬁhe 8, arﬁﬁidﬂ%@ls élﬁﬂéllﬁ'ne as(laﬂh@dﬁbm-ﬁhﬂfhﬂhféh@blsne,
2 5 di am NQg-dmido pﬂégy 3a,¢ﬂarmoamea9 &thd,NsuNidines -2i2-diddthyisenzidine, 2,2-
Furt her m)r Q)I ﬁ(X—Sﬂi’ﬂﬁ ﬁé%xﬁﬂf&%ﬂ%ﬂﬁle Obisfsliearihdphéhoky)pherilililons £4-Bis@aminbphlomuns):
pilyfl i 22BigMRA-aminbphaRtx)ptehyiBelafudioppane,! E4-bigrainingtherveyjberdna eand 1.3-
hexarret héé| Siecdnibpheaoxy)bBeene. t anet hyl enedi am ne, oct anet hyl enedi ani ne,
nonanet hyl enesiompletyeompbandsiobthl yisterosydicatumines ard a@folltwset hyl - propyl enedi ani ne,
2, 5- di net hy| hzs-disminbyyridines B 4ediamipyrinidined i2dslisimjrotsdypzingre?, Fgidreinnedibenzofuman, 2,7-dis-
4, 4- di met hyrhirockrbmple At digriimnaibthipdinee?.5-gamipe-hi-thiadiezoleeanth 9 f-digminp-frpheny!,s triazine.
3- met hoxy hept EustbertorecaxemipiaryPampourgls pitheafiphatioidigraina:arm 99 felleweli ani ne, 2 11
-di am no@odec Bimethyidiaming - rimathylensedieraia c atetiamethylepe 3 é‘ﬁ’faﬁ'ﬁ y

35 N, N - ditereatiipnedanjnoe %ew'amew%?mfw °dia"tl§‘° "’"“ef
N, N' - di met rgmpylgneataeﬂ"an? ﬁ&ﬂ@&b&%ﬂfaﬁw" 9;15*1 E&de o &g methsl
Lerr] Sui ta{}&P‘é’“@ 11 | mod e y g |s amm xﬁ-?n %
L, 4-diamn m mPp I- glam xa% d 16
exerrp! arg; repJe d bﬁ%\ or
1,4-Db : s( 2- cllc dlaml mcl e 14—-d|am|nocyclohexane and 4.4-
1,4-bis(1, ]jfﬂ %’@ he: 'I omp nds l;)ih§ aroftiic aliphatic diamine include
(am UEt hy] d6i0e dp/1-dim b(ﬁﬂ%%%g% ZOTN exargfiar y
conpoundg, Ofm '%i%b-@mz%% ysub maﬁeuwi)%e&snef ol I'ows CH3 45
[err] CH3 Mo %nﬁﬁry&ompo &P thd GRmihépblyBiloxdnbldre as fofidua: | | [err] 10
CH3 CH3 CH3 CH3 15

o

45 NHz-(CH2)3—-(-SIi-OTl" ?i-(CH2)3-NH2
CH3 CH3

50



[err] 20 CH3 CH3 25 CH3 CH3 30 CH3

CH3 35 40 C2H5 C2H5 45 50 55 EP_ 0 379 377 B1 5

[err] 10 15 20 Preferabl e exanpl es ofPPRE93H Bnt (hereinafter referred to
as "reaction solvent” at tinmes) for the preparation of the photosensitive
pol ymer of the present invention are as follows: N Mthyl-2-pyrrolidone,

N, N- di net hyl acet anmi de, N, N-di net hy! f orGH8vi de,fi:ﬁ!' met hyl sul f oxi de,

tetramet hyl urea, pyridine, dinethylsulfone, hexanet hyl phosphoram de,

net hyl f or mani de, N acetyl @*4)‘5/&5& ﬁv‘rﬁé’;‘%jizs‘cﬂ/z ’ehé‘gb'! ycol nononet hyl
et her, etRylene glycol nonoethyl ether,, ethylene glycol nonobutyl ether,

di et kyl ene gl ycol nononet hyl et her, dicé'f%yl ene 3l ycol nonoet hyl et her,

di et hyl ene gl ycol dinmethyl ether, cyclopentanone, cycl ohexanone, cresol,
"y-butyrol actone, N, N-di et hyl acetam de, N, N-di et hyl formam de, N, N

di met hyl net hoxyacet am de, tetrahydrof LE@, N-Axet hyl - s- capr ol act am and

t et rahydr et hi ophene di oxi de (sul - phol B ). 3 Furthernore, the
reaction for the preparati orm.gi_ t il nGigyrer can be carried
out in a m xed solvent obtain I Xf ng toj or re nds of the

above-nenti oned organic solvents. In { tiorgu{ he above-nentioned organic
sol vent, when used, can be diluted with, for exanple, another non-protonic
(neutral ) ™rgani c solvent such as an aromatic, alicyclic or aliphatic
hydrocarbon or its chlorinated derivative (e.g, benzene, toluene, xylenes,
cycl ohexane, pentane, hexanelHpetrol el@Het herCRy net IGH¥ne chloride) or 35
di oxane. I n reacting the abo i onkd isoihid ¥th the diam ne
reprgsented by the formula (NH3- AT e d¥nted by the
following formula (VI1) can be intTodukted inth t term nal of the polyner
with the intention of inproving adhesi“® proféfiies to the substrate: 40
[err] wherein [err] 45 50 : [err] wherein s is an
integer of 1 to 4, [err] is independently an al kyl group having 1 to 6
carbon ategs, a phenyl group or an alhﬁgisub§é'tuted'phenyl group having 7
to 12 carbon atonms, X is independently hydrP %tic 55 al koxy group, an

acet oxy group or a hal ogerhnzap(ic'#zjf_eé{/.?dﬁ é){-(]cl-ﬁz*%-%ﬂoh

o
% NH3- @—(-s::-on- Si-@-Nﬂz

40
?235 C2Hs
| _
NH2-(CH2) 3—(-S|i—OT[ Si-(CH3y)3-NH2
|
“® CzHs  C2Hs

50
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Exenpl ary conpounds of the am nosilane represented by the formula (VIlI) are
as follows: Am nonethyl -di-n-propoxy-nethylsilane,

(fl-am noet hyl)-di - n-propoxy- net hyl | § 3793 Terr] di et hoxy- phenyl si | ane,
[err] [err] 10 EP 0 379 377 Bl am nopropyl)-di-n-propoxy-nethyl sil ane,
(' y-am nopropyl)-di-n-butoxy-nethylsilane, (y-am nopropyl ) -

tri met hoxysi |l ane, (y-am nopropyl) i et si | ane,

([err]-am nopropyl)-di-n-pent oxy- p}‘@lsw ([err]

ani nopropyl ) - met hoxy- n- pr opoxy- net hyl'si | ane

([err]-ag nobutyl)-di met KBxy{0Bp hy 651 0¥ $8- aaHpdphKiy| ) - di -

n- pr spoxy- nmet hyl si |l ane, (4-am nophelyl )-trj-n-propoxysil ane,
[[err]-(4-am nophenyl)-ethyl]-diet - met - 5 silane,
[[err]-(3-am nophenyl)-ethyl]-di-n- pox enyl si | ane, -
[[err]-(4-am nophenyl)-propyl]-di-n-propoxy-nethyl- silane,
[[err] - (+4-am nophenoxy) - propyl ] -di - n- propoxy- net hyl si | ane,
[[err]-(3-am nophenoxy) - propyl ] -di - pabut oxy._mnet hyl si | ane,

([err]-ami nopropyl)-nethyl - di met ho I ane@
(

(y-am nopropyl ) - net hyI di et hoxy5| | ane r
am nopropyl ) - et hyl - di - n- pr = = alo] Yl.elri met hoxysil ane,
3- am nopMenyl tri net hoxy5| Igﬁ @ hEhophényt ?*gai - met hoxysi | ane,
i nophenyl -tri-ethox- 10

3- am nophenyl - di - et hyl - nethoxysila-: and

ysilane. In addition, with the int ntrolling the nol ecul ar

wei ght of the photosensitive polymery”a nmondfunctional acid anhydride or an
am ng i s,used at the time of the reaction. Exenplary conpounds of the

monof unct ONapre@iabid " di e MivehtRerBiRArBE refentbd e 8s PRhdIEH bdiverth b Ginbg or the
mal ei ¢ anhygiLgfn ofifié botbSerdiie palymél 6 iHe pRosont fventionl e dshisllowdiUs synt hesi zed
phot osensi t'i VMg frolidbdeSN Rbithkirylabdtankitle) NIN-dirh&yifbrfnaidé, indiiyisuliolaas, etrarbetiyo
probl em i N Padpjidihe - dirdifisiions, WS eRsinyibhoephprRMIdEENetty)formarmids, 28 sbolyly2-pymelidone, eth-
pr epar at 350ryiehé YHRESmorombthfl §thedS efflerienylddl imdhoethyh ether, Sthglored glyeol tnfopolsityh tethero f
a sol uti on,dieyné HlycRmoiinethlyiSahes,tdiatiging glkehinemeihyl dtee disthylend glycat dimethyl piekier
Oor nEsses Vdytiaiantarone, 2yaiyhexasshe yesaklgtbutgroladtame hN-giathylacetaimigei NhN-diethylforreamide; Ndle al
of  a non- s alimetyimettoxyasstandded epraiyiiofutah.eN-Bethylrcipyolastam and detrahysirptidphene diowige (el
drying the mhepesi t ed pol ymer. The photosensitive polynmer synthesized by the
pr epar at #oon pFusbermereothe trepctiop rferstbe prepasafiem of ¥ phajos ﬁ‘s&'& P’é\éﬂ'q’ a’bg%&a’f"ﬁ’ ‘E”ﬁé“ a
state of a Tykrstsolyent Shteinegdyuiring P ot Bp s pidhe ghp r'f'lfdf’oﬂ
fol | owi ng d ment' orqaw S°' wat (;qét ca'i' ke 4 " °’ norprofonic

al IE (E

Phot t{naptral) s °PF1F”§ a'tpﬁﬂwr“é % 'h s ""a""
by t ﬁZGSZ'ném wieiis w‘r")eg?) PSS B, T ot vgelféﬁﬁ G0 s

of all tffe at' n% unl Lo % %:fH% ned |s lmudié atﬁé 'dfaﬁﬂne' Je rlas%ntga %Eeﬁ:é %”mﬁl a(%:‘ane

repeat | “9 un| alnsoeﬁﬁtr%ﬁ m{o”thé‘tan% dl Bf th

0 nou ne. repré
mol e% or emtgr[:f f“ pr %[ f? units ot
t hanithe re ea Uit esen e y the general forrrula (rrr)y are not

parti cul g,rl,y,_lzw[g,ﬁagqu bq;m)t hey practically conprise one or nore kinds of
the following repeating units: [err] 40 50 The concentration of the

phot osensi t i vandéth FNMRECHY)-t he phot osensitive pol ymer conposition is in the
range of 2 to 50% by wei ght, preferably 10 to 30% by wei ght. 55 (b)

Phot opol yneri zation initiator or sensitize anpl es of these agents
thereof are as follows: Benzoin, bet@Hjhs rs benzophenone, p,p'-dinethyl
benzophenone, 4, 4-bi s(di ethyl am no ben-

50 -(Cﬂz)s-o-@/or -@

wherein s is an integer of 1 to 4, R® is independently an alkyl group having 1 to 6 carbon atoms, a phenyl
group or an alkyl-substituted phenyl group having 7 to 12 carbon atoms, X is independently a hydrolytic
55 alkoxy group, an acetoxy group or a halogen, and k is a value of 1 S k< 3.
Exemplary compounds of the aminosilane represented by the formula (Vi) are as follows:
Aminomethyl-di-n-propoxy-methylsilane,  (8-aminoethyl)-di-n-propoxy-methyisilane, {8-aminoethyl)-
diethoxy-phenylsilane,  (8-aminoethyl)-tri-n-propoxysilane,  (8-aminoethyl)-dimethoxy-methylsilane, (y-

10



EP0379377 Bl zophenone), Mchler's ketone, 2-nitrofluorene,

5-ni troacenapht hene, 4-nitro-1-naphthylani ne, anthrone, 1,9- benzanthrone,
di benzal acetone, anthraqui none, nﬁgﬂ %ﬁT%?EqU|none 1-nitropyrene,

1, 8-dinitropyrene, pyrene-1, 6- qU|none cyanoacrldlne benzoqui none,

142, DDt ol ok ARG O ke Bk AR o Geaniprery)
These CO”po'mdggdlj ?Q 55 g@ Bﬂjd&néﬂ{ox\}sfhnﬁo (yR2inbStBoyl)-HREpeRtEIySHenyR |aﬁeﬁe (-
phot opol ymerj¢ahy Jy.,- diHo m%etﬁﬁéilﬁﬁet '(Zé?ﬁmdbﬁtyl)—dﬂm&th&y%ﬂﬁglam‘ (@aﬁ\iﬁop%&%)-lay
wei ght, prefg méthyidank0 indpied f-trl DropékyQiand,  ¢s-@laminostRmg)-ctriyll-diet oMy yidtiyl-
(c) Diazide éﬁmqﬁlﬁmﬂ&) BV Ed-n-lopdxiMpRenGIBiiai, ty@-aminphady|)pfblpyi Paka-propoxy-methyl-
2, 6-\Dr ( p- azi gigHee Ngah-h mnﬂoﬁﬁ%@-bﬁﬂﬂdﬂhﬁ%ﬁdi@-ﬁﬂthylsﬂane, [y-(3-aminophenoxy)-propyl}-di-n-butoxy-
2, 6-di (p-azidekmnme) ) CorammbemHmetyl-dinbthékysitina,zi dpeahiadpropgibmethyl-disthoxysilane,  (y-
4, 4- di azi dobaigsptopyliesttybdi@spropoxdsildnen - aidrmbhenyidrimethoxysitanel | Sramichphdngivimsthoosilane | 4-
4, 4- di azi dodanpivphenli-matiyt-dienethoxysitine] 34mingihanyl-dioesityreetydxestiena and 4-gninophenyg-gthox-
di azi de cenpwilmds may be used singly or in conbinati on The anount of the
di azi de conpouindaddition, ryith Hee inteniipn hfcomirolling the omalgs ”'We‘l” é’l"@?s&b’f'tﬁye (P°'V’6°’26%
by wei ght bamengfuneionehacicpnbydsise pisan amjee 'pafeg?r?efhe tg'\sé g fpgunds of
car bon- car bote genginetiopd) aeid ZU'YBE’&r?bF’@§"B\° icyde, phthal a'?S'P’d' &rfﬁ%%ﬂ‘h‘éﬂ" £gline an

foll But 3wlamipe-y| at ylat hy! th
O e LYY ey gu%a%m"s r@%?rmﬂ?eﬁ% Vi, R O wﬁ%ﬁse%yf%%m hetegis o

2- et hyl hexylplr aur YV, E t
2 hydl‘ oX- yet @ ¢ of l on’ tNe ggfa'atlgn Q Sé)éf Eé SE‘C%}I?}]H(&% ste):
ni%ml ?so as to deposit the

posifel e, N-VI nyl pyrrol i done,

}"h

nmet hacr yl at ey

N- diacet o % on

et hyl ene f t@sﬁﬁ @-‘%@Iym |z°eﬂ%ygﬁ¥%paﬂﬁoﬁc|ﬁrb’deaé @i tHol prédolity InGgntion is
glycol di acr rhélt:ﬁl usHdLiY ki3 ieate0or aChbto&bnédive Ybigvh&  compUsiibreptepaild by @lissolving the following
di net hacryl ag@npoﬁyﬁp@)e@; Yd) atH (IR b séhedcr yl at e, neopentyl gl ycol

di mret hacryl ate, 1, 4-butanediol dia- crylate, 1,6-hexanediol diacrylate,

1, 6- hexanegli @) Prbiosaisivaqiolyat e, pent aeryt hritol di acryl ate, pentaerythritol
triacrylate, trimethylol propane triacrylate and trinethyl ol propane

tri met hacryl at @his Glymer corfdestiss opeafingLnit eopresnted &y dhoadnesy! fogn 89 bt this repeating unit
conbi nat i on. nééd@otaceupn 005§ oftal éheaeneptiva Heits iipweyen i practies: & 'scﬂi?fﬁﬁaﬁ “l?&?hﬁfﬁ?eﬁb%m“e
bond is in t bighe gangrel fernula (N)ds prespatina (gie ¢f[§0 mojgpecy anoriof il the ting
based on tsheunitaothersibansthe repeating, prjtrrepresopted by, the ;S?fesaéf?rmq'w%me. "Bhpa“§ E'Hri but
materi al s suthey eractigally cerapsise ?ﬂ?l%@“&é@i’ﬁm“‘&fﬂ?‘@“ﬁa’ﬁ&’aﬁf‘gdﬁ“%nt can be
additionally used. The crosslinking agent is, for exanple, a known

pol yval ent thiol such as pentaeryhritol 35 tetra( mer capt o propi onate) or

(=

pentaerythritol tetra(mercapt arﬁ? H+Rg in an anmount of 10%
by wei ght %r | ess based on the ot ose CH_gol ynelj. The phot osensitive
pol ymer conposition of the preseNt nt| n be Lbtai ned by dissol ving

t he conpounds (a), (b), (c) and (d) in the above-neftioned reaction sol vent
in tQe aforesaid ratio. Next, reference wll be made to a net hod for
formng a gesist pattern by the uge q._f the mer\ 40 conposition of the
present invention. The pol yner c q b% resent invention can be
applied onto a substrate such as asx »co er, Ja netallic plate, a
plastic plate or a glass plate in accordance wth knovvn means such as
spin coating, imersion or spray printing. The. coati ng filmon the
substrate #s then prebaked at a t erature of

O CO- -NH-R2

N\ /R N

co COOH

50

The concentration of the photosensitive polymer in the photosensitive polymer composition is in the
range of 2 to 50% by weight, preferably 10 to 30% by weight.

56 (b) Photopolymerization initiator or sensitizer

Examples of these agents thereof are as follows: _
Benzoin, benzoin ether, benzophenons, p,p’-dimethyl benzophenone, 4,4-bis(diethylamino ben-

11



30 to 150 * C for a period of several mnutes to several tens m nutes by
the use of a heating neans such as 45 an electric furnace or a hot plate
so as to renove nost of the sol ventER ASFRBTOR] Afterward, a negati ve mask
s put on the coatlng fllm and the latter is then |rrad| ated with chem cal

rays througodoRshel] | L5l r& Qes-ﬁpg? ohe ¥ Shitrb A HahE S aktin, BHdhro
el ectron b%ﬁﬁnthﬂd d, l’d?o\éhﬁ %etoﬁé‘Ya%ith?:Q nohb,S2 %Emoné amﬂi?ﬁ?lae, afé d|n| grene,
ﬁ'apht inonel i sl a0 S-S

ul traviol etpyFeﬁéL%-aéu%nQaéthoﬁ& b, Bonsdgfihdhb,a
of the fil raamhguiosessol ved in and removed by a devel opi ng so utlon

t her efr o t heieeddonipbiinaé My gk wed Sglyedr inddinbiadtids. The devel opi ng sol ution can
50 be sel ect &b dnicoin df it ghbwoplynivRzationOINBor! of 36iisitigun isSia| teeiahdd, of BNE 20% By Xéeight
of the sol vmetératiy@ltoct 0% doysveight! baseld @h the phdtosansitvepdiaieal , et hanol or propanol
which is the non-solvent for the photosensitive polyrrer of the present

i nventi on nielDidzide géreppundsed as the devel oping solution. If desired, the
relief p#ttemis rinsed with the above-nentioned non-solvent, and if
desired, it i5xamgles pidhis epmpayndare as fallewgher at ure of 150 C or | ess, wher eby t he
relief patter ?ra'Pti?T%b@Fa&tfr’T‘?“ZYMc'°"3’9“°ﬂ9br &6r0iinrazidphenzaieysiohepanons, rﬁ"’c%l‘ﬁ'dﬂ@a"

peel ed frorﬁ°f"he t°“a‘?'| 4) chmair'beg? e‘b giezidoy berzephgRoas atf Higdndipbeek
and it cgafn D E%I%F'PI}WTT:F qu";l‘ o r%'ra of the relief pat]'Eern

f d by t e nd 0

s then heapell g el %M” BP%%%JB?@“@&@’GP@ Frabt oy o by
period of se er ens M RuULes o several hours, so that the patterned

pol yi m de fh)lég"; &n?g]r,‘maqhe chfbon-cartioh dobblebory / | N th| s case, chem cal reaction

nakes;prg,gress as and It is apparent that the photosensitive

component |'s ERdles b thernddf cérRuld ¥d sBbloRgCconposi tion to formthe

polyi m de: . Butf(RiHAR, dyBrbieky! bElylate, dimethylaminoethyl methacrylate, benzyl acrylate, Carbitol acrylgd, )OH
15 20 2-gthylhexyl acrylate, 2-ethylheif! fidthaliyRiteP laBryEMbthachANaR) 2O droyethyll dofyla®®a 2hldfox-

i nt r oduci noyethyipinethaeayaes i2thydrexygiopyll facrylae ) 2-BydesXiitopyl disthisryas) rgheidyl methacs/fated N-
phot osenss tmatiylozolylamias, N-diagpasatiylamidp, Nl anethgliefmpisanthdamidp, Brinyipytiolitions] dihjlensady- t 0
t he obt ai nes qidcataes diethylene\glycpl aliagmyiate, thetisylgpe glgtal diadintiate, butflbnegiyeoltdiasrplatei thukwlene y
and shel f * sglyebli diinethacryiated neepatteli givcol digwylaterneepeniykeglycoll dimethhrtlals chvishutanediol dia-
pol ymer pr eqodate d.Spxanpgiol hagryleies 1.rhexanedioldimethactylaten pentaeivlivitol discritale, pgetabrytiyitol
obt ai n pat ttacdate. emathyiplerepase Kineryigie pnd; timeteylofnrapane. trinptkaciylatst osensi ti ve pol yner
synt hesi ¥ed b heﬁ?@"t?P'dG%g‘éy Eﬁ“*ﬁ@"ﬁ%‘éwb'ﬂﬁv@ntlon and the resist patterns

30 thereof ar §°"<‘;P§" YRENS C €arpop doub i'sd’El arange ° Y

ompound| (@aying th %ﬁ'??[‘ p dé’ %ﬂ“ﬁ' h of0 10 10% b
material s f"tﬂ'gh " Yf“’ﬂ'ﬁht %W'h{ﬁ s't' nt CI I‘CUI ts nd he
i ke. EXAVPLE e ;‘L’ ?Pﬁ( 1BiEs Ri° “
ref er ence t er p?% ﬁf %@\i ra( rc&go agghg fﬂ%el% u 26 "
limted y Shsithve balvmer. ewp
stirrer, e’pr%erﬁqlﬂwg%§ %Qﬂri Bd! tﬁneﬁ'tiy :ﬁ%&ﬂngr tge

lﬂ e l r

repl aci ng d&}ﬁb&ﬁgﬁﬁ( '(85‘3 (B)qn the labvb-H8oRd! rachidh
pl aced: 500 g Rbx, o2hiff Bo Ikde 16!l hétiRd N%@YA rezsﬂoyaitsrﬁlaydﬁéwgse(&%ee\ﬂﬁqﬁ&er
referred,,otocoa,b yoﬁﬁeprm.,},e,ﬁaq 31.99 (0.560 nol) of allylam ne Ile
t he sol uti on WesSpohirier Edntpositita.of the Preséht mwiﬂ)d:a)l befapplied onto a substrate such as a silicone
3, 3", 4, 4" - heafer,0ep Inetalic) piktef 4 plesit [piateydriacglats plateyinl atadelakch avitl iarkadvinemheane Buech rae dpih 0
sinmply as "dsang ilnmemion dtepray pdidiegl Théenatirigdiim emttie subaitatd is themprebagett at ia denpétatuceLdf
at 30 to 40 1% CIorlaqparicsl, of $ayerahmisutesdd sdverelrtensaminudes dhg the Lisdhof@ heging e& Guahms )
of N, N - é&i cancllegtie fuyriaceagr-a hot plate so as to remove most of the solvent therefrom. Afterward, a negative mask
is put on the coating film, and the latter is then irradiated with chemical rays through the mask. Examples of
the chemical rays include X-rays, electron beams, ultraviolet rays and visible light, and above all, the
ultraviolet rays are particularly preferable. Then, the unexposed portions of the film are dissolved in and
removed by a developing solution therefrom, thereby obtaining a relief pattern. The developing solution can

50 be selected from the above-mentioned reaction solvents, and a mixture of the solvent and a lower alcohol
such as methanol, sthanol or propanol which is the non-solvent for the photosensitive polymer of the
present invention may be also used as the developing solution. If desired, the relief pattern is rinsed with
the above-mentioned non-solvent, and if desired, it is further dried at a temperature of 150°C or less,
whereby the relief pattern can be stabilized.

s§6 Moreover, the coating film can be peeled from the substrate at an optional step after the prebaking process,
and it can be used as a single film. The polymer of the relief pattern formed by the development is in the
form of a precursor, and therefore it is then heated at a temperature of 200 to 500°C, preferably 300 to
400+ C for a period of several tens minutes to several hours, so that the patterned polyimide film is formed.
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bodllmde (hereinafter referred to sinply as and reaction was then
carried out at 20 to 30 Cfor 4 hourkm%éMMe N, N - di cycl ohexyl urea
was deposited and the solution of is Tobt ai ned. Afterward, 52.35 g
(0. 261 nol ) of 4,4'-diam no di phenyl ether (hereinafter referred to sinply

as "DDE") ang Rnslt.%sg chéinitep feadfth) mdkbs ﬁllobrﬂsaég Rowdeimd iRfdgdlabR thdtGhe hotosensu ve

above- ment i 0B&kbohshPis WhitfizeA By tHeltihnal 84T % R Xdri 3 pORmiRO then subject
to reaction at a tenperature of 20 to 30 C for 5 hours. The resulting vvhlte

precipitate was renoved fromthe reaction solution by filtration, and the
filtrate was then added dropwisge to a gr %ﬁ_fgl; of aoetone, so that a

phot ®gensi tive pol yner was deposited in | yl am he was added to its
termnal. This deposit was coll e y Liltratli then dried overni ght
at [err] under reduced pressu eﬁghg"réb_ :l§o¢§tmgg ﬁt}g phot osensi t.i ve

pol ynmer. 55 13 EP 0 379 37Y Bl Exanple 2 By the usejof the sane
procedure "nd devices as in nple 1, 2 (€12) (0. 400 ) of allylamne
was di ssolved in 500 g of N, N -di nethylacetam de, and 64.49 g (0.200 nol)
of BTDA was added thereto with 5 stirring and reaction was then carried
out at 30 to 40 * C for 2 hours. Afterward, 82.56 g (0.400 nol) of DCC was
added to the solution, and the reaction s further carried out at 20 to 30
* C for 4 'hours, so that the white precipitate of N, N -dicyclohexyl urea
was deposited and the sol utiop of isoimde was obtained. Afterward, 83.10 g
(0.192 nol) of bis[4-(4-ani ngphendX®) phep@ Ogul fone hnd 3.41 g (0.016 nol)
of 4- am nophenyl net hoxysi | Mﬁre adﬂég t o } Ni~sR$ tion, and the m xture
was \{ hen sybjected to the re tiorcm'at € Oenperatufe of [err] for 5
hours. The resulting white précipitate of N, N -dicycl ohexyl urea was
removed fromthe reaction solution by filtration, and the filtrate was then
added dropwi se to a great deal of acetone, so that a photosensitive polyner
was deposited iTheplesanhingsntichrpermia sasityliiealiuting 4 prdtobensitideryedup infdhd solyihaiiesredursoi 8nd
col | ect ed 2by afphdteseasitive polyawet cortiyesitiairpirepered by aduing Istitable afiditived to thechibtained: photosehsitive
pressure, theelwhey hasswacticalngpfiiclest spisitivity aadchshelf stetility; ehd/contains 18$ ilpwifigsl e 3 By t he
use of the sanethppbaiesdnsitive pelymed dapered by theprpegse fi e orebent Zention gan(1®. Wed! tonablajn
of al |yl ani neatigmed bratiogisignt polyimideims.g of NVP, and 54.94 g (0.252 nol) of
pyronel litic diThpRinsprstiveeelymersiothesised i the pigcess obie Pfgﬁ't'ﬁ‘t" n anithe Eosiet nafigsns
was then car thewef g5, appligablp a5 plpctiopie matorialy, paticulaply as agrigls fof @assiyatiop, filmg obgpmicepgus-
of DCC was a&’d%ﬂ"’l’ﬁ'[é’f‘“@taﬂ thafép-t he reaction was further carried out at 20 to

30 Cfor 4 h o that the white precipitate of N N-dicyclohexyl urea
was dep05|te he solution of isoimde obtained. Afterward, 47.07 g
(0.235 nol ) r

this sol ut| o éﬁz Eﬁgm%m 4 vﬂu e egé?&mad'%mﬁn J@& gé @oeq%}%gr%‘gglte :Q%JHQ oﬁﬂéj&gseBP
terrperatureo to ours e resulting white 25 preC|p|tate
of N N -di cyglfipy! urea was renoved fromthe reaction solution by

fil tka,tl on, m’m—t‘l’re filtrate was then added dropwi se to a great deal of

acetone, s@ that 1-ediask SRS WitheLstit® ¥ ARPPIMAKINAIE R @okrhdtbter, dbhidenbbr ARd & nirogen-
anhydri de wasepRciaf device was fixet @5 StHemiostatichdhamisbe. 10 this! flasiewere plated GOE G ob iehydrated and
filtration apdifibd &rmainyi-2pyrolidens igheinatkir référred torstheply ass CNMRMYI apd 8590, g €p.560hmolE ofy
i sol ati ng t hellyjsimineoWhiles the | seletigpokag nstimed, €627 (02891 mwolYl of B33 4 K chenrophendnelbinarbanylic
procedur e andiachydridedhereinattérirefpivedrtp [simply, as78TOAT) wag BercRidedhtherptoodnd adactidnaves samied
was di ssol4edutiah 36G044) Copr Afumrs. 3 this7Hlutian '965 (addezig 35 0-56f mol) of N,N-dicyclohexylcar-
3,3 ,4,4" -di E?FE'WP ﬂ'@[ﬁ'“&@%r’%mq ?!mldY €§1 s regstion-yeg dhen carigdqubat g0 1,30 C for 4

stirring andusacherely wae NN adﬂ‘? d&’i”‘??ﬁ ) thepsojutionyef ispimjdg, was obtained.
Afterward, 1 {}erggd 2.35 g (0.261 mol) of 44’-d|am|no diphenyl ether (hereinafter referred to simply as "DDE") and

2.13 g (0.037 mol) of allylamine were added to the above-mentioned isoimide solution, and the mixture was
so then subjected to reaction at a temperature of 20 to 30°C for 5 hours.

The resulting white precipitate was removed from the reaction solution by filtration, and the filirate was
then added dropwise to a great deal of acetone, so that a photosensitive polymer was deposited in which
allylamine was added to its terminal. This deposit was collected by filiration and then dried overnight at
50 °C under reduced pressure, thereby isolating the photosensitive polymer.
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35 (0.520 nol) of DCC was further added to the solution, and the reaction
was further carried out at 20 to 30 _C for 4 hours, so that the white

preci pitate of N, N -dicycl ohexyl urBRORER Heﬁbm ted and the sol ution of

i soi mi de was obtained. Afterward, 28.13 g (0.260 nol) of p-phenyl enedi am ne
was added té}a,t“m§ sol ution, and the m xture was then subjected to the
reaction at—a tenperature of {err] for 4 hours. The white precipitate of

N, N - di cycl ohgxib ubl & @he'\@me pREANR Gnd G&RIELS 428n ERfpoI 1052, @‘H 1460701 Df allylamine was
filtration,qssebatik8od & bit KALdimétIaciEiniad, REN 6L .26 Ridlof BTIAOWAS ddbi&Pherets ith OF
acet one, sS Gikighndedelichi v &1dh icirtisacoua I3y 15240 - VA% 20WS Fitbrasld, 8BIst § (Bl eSIl)lof DOS
col | eeft ed baas fatideld 161 the GBlutidh,Cantl IdTeddtionahs GurAértaGbd o lat 2006 13D < ¢ REA @byrs, is6 Eabthé NQ
t he phot 0seasnité tprecipitated bly NINI-dicyclobonyl | @esbwakbddpysitbd @andi $he sdiutidnhel isdmigle Wad ObEiéE
and devi cesAftusvaidn SEXBOTD.8921molll 6f Bigf4-(#-4nBnopBsnoxyiphnylidulfanb | apdl Bt rge (0068 mol) of 4-
di ssol ved iamirsgigngmethoxiéiline veerededddd 16 Shigysojullork @il thepinixtursf wals THoa sutdestefl to thé esaction
added t hor et @ taoppetatuss ¢fr20ite 80 Lhidr § beurs: iThmresylting twhitenprecipitate @tiNditdicyalpheBy) ureg wid C
for 2 hour gemapd Eerpdwedeaction solptiog by (itrating, ang np filipte dETthap addgd| drepivisedo aigregt deal of
sol ution, cAseloNenE halzphologengiiee Rolymerwas doppsitec-in whish silane was adead foits tpraningf This
[err] for Zepesiies callgeted, by filrgtion gad then drigd ﬁY"é‘thbP't R°E yrlenyeflrced) ipreyuren fesahy
urea was ddpRifing tepheiosensifive POWMER | on of i soi mi de was obt ai ned. Afterward,

44. 48 g [. 522 Egl) of DDE was added to this solution, and the m xture was
t hen subje the reaction at a tenperature of [err] for 5 hours. The

Whi te precipig et. of%e'\éamg %‘E&L.% %‘X vicdd §%n feeu %m&ﬁ& uy‘i‘aﬂ,?ée'v%‘
sol ution bydléﬁl f"i‘ od of T1Y) %’9%4 (6 Wao?pgl Qllrtﬂ 5@9&‘ He ergtogrftﬁ
deal \ of 2CekiRRFandSEaclidhdas theh B 10\48 - PR ¥ Hduks. Xiibbw /504 iy DCC
deposi t waswasq aeaqté%to Ri¥d trio| rbaciidni v fHAGH dahiSd oSt 86 1S @\r&woqtat so?that 1) itlite

t her eby i SQladipitdld) of MR-dRIFOEHRRE Uk iay/ BopBéitbdy B the Joflition of feinfiebBRinad, AftéMare eiap| €
6 By the usp(@bs Mof oSBDE aftf S.26¢ (U.633YY ol MélelRSmhyade RerE 4adeR 1€ this soliflon3 dndDthe
(0. 514 nol )migtire adat hed sibjecledvdtheliosction atadermpbrahidd)ofR0ad 30HCEbr B/MoMBETHg | rastiihg white

di met hyl 2set grezipjtatéiotiN Bi2dicySlolipxy| Qired Swas M@rhgvedd fronB THoAeastis dolutidniter filteatiehe eindbthe filtrate

t her et 0 andwasatmotadded drapsvist e a geat dealcaf acaitneaso tharar ghotosensitive [polymer. wabfdeposiiesir iol,
106. 02 g ( Ovhish4nalsid 3nhydridO@S added wdtdetming. THhis depesitl was icollected: by fitiratien pstctberi dried
was f urt herovesnightiab%0 ° Guwindes teducet repaureathersly isdlatifigsthe phofogensitivelpolymer, so t hat t he
white preci gi tate of N, N -dicycl ohexyl urea was deposited and the sol ution

of i soi nfd 1 btai ned Aftervvard 63 79 g (O. 096 erI) of
3,3 -diam nodlayfhlgn one vva a d o th s SO mol anewas
t hen subjecte
hours. The %E:F g" al ﬁ"ﬂ%g B%Wg@ "f?om
éhe reactr[ ?g Ewgsl?at?:[rraie cpglbﬁ:seso r{ n there rcrr"réedo at20t030°C
o 055 Cnitnring ol U el o ke g el

his solution,
over ni ght _gjg '?.r.ﬁ?re rhe.bxu ¥ eatu anomrn e ot e b o
15 I R.25. 5 MPNES bﬁe’iﬂ uYeéaCly rén&eavfrorﬁ% odttion! SdRtiGANBY MFBSHS bid M6 filtrate

pol yner s4oofwatshen RESA ARpwisE A Wrbe® Besh yfrhtc&afe £Pflat lalph&XRATRIVE Bolymer Waddopahdd. trélis
thi s sol utideposivavas chilettbd By filstide Ancithii Gried RVdrigHE lat SIRT| therebyistlatig €e, phatosensitive
sensitizer,poymei.azi de conpound and/or a conmpound having a carbon-carbon
doubl e bond so as to prepare a photosensitive polynmer conposition of the
present invExampled. Next, this conposition was applied onto a 20 silicon
waf er by4spin coating, and was then prebaked at [err] for 40 minutes in
order to fornPatansd ofithn matprtmﬂunr andrdevices asoin Exgafplect: \1\&%9 (Ot%melbettallwﬁg"ﬂer Yam
was i rradi adisselvegip 00 oUNMP.anth, qqggp 6&&%’@%&10@ OHBT%WK baddedy thereto ith Sying apyl
through a nfHon wasthen;carripopt g r 3/5gurscffte 6117991238 we)) ¢i0GH WRs 8dded e

i mrersed i n® this solution, and the reaction was further ¢ rrled out at a temperature of 20 fo 30*C for 4 hours, so that
50 the white precipitate of N,N'-dicyclohexyl urea was deposited and the solution of isoimide was obtained.
Afterward, 44.48 g (0.222 mol) of DDE was added to this solution, and the mixture was then subjected to
the reaction at a temperature of 20 to 30°C for 5 hours. The white precipitate of N,N'-dicyclohexyl urea was
removed from the reaction solution by filtration, and the filtrate was then added dropwise to a great deal of
acetone, so that a photosensitive polymer was deposited. This deposit was collected by filtration and then

§5 dried ovemight at 50 * C, thereby isolating the photosensitive polymer.
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a m xed solution of 4 volunmes of NVWP and 1 volune of ethyl alcohol to
develop the film and the devel oped coatln f|In1mas then rinsed in ethyl
al cohol, followed by drying, thereby EB % % a sharp relief pattern. 25
SenS|t|V|ty was defined as an exposure required until a ratio of a

r emai ni ng flgghiﬁgckness to an application filmthickness becane 0.5, and
the results sensitivity are set forth in Table 1. The thus obtained

relief patterngyap Jsb8Mné snfel friekud and [bvides &I Exbingld 1)25.86g PB4 i b kiflariife was
[err] for 1 Heddhed iR 500'g 61 diditylehé gifisl QimBtRYI el ardls2 78 %0.457 FidY) of BYDALRWRS huPthél ablded
not break.s Am6ewo@hd\@adtion wadlthedcrtleddub 813D td 401 C 3dd @Riburs) Witerwird, WeS 0L D051 4 MBILbf DICBt
af t et he cawss atigéd ©nhis sdiltior, AR B8 EdaciDR Was Tukthie? chrBibd/dUE BiSa 1ORPpEatare Y 20 el - C IR @
pol yi m de. Fhoutsherthas the whitepredipitate ot N)N'icyclohas ared wéstispasiteailznd the golutioh bif itdintids weds
t hese phot osehtainetli Atierwaall §38rg5(0.096 weoly of 33t diamninodipbanyisilfonecnas afidet! Iteethis solution, and the
phot osensi t i mixtupofas then subinaied toi the reartion/at B dempeiatiercd 80 fo130tCifond bduys. Tiiet vivte priacipitate
prepar at i ah ofrilNzdicyelphexyh aiea \weag cemavedoiiami thegeacticnnsplution byofiivetions rapd thatfilivate wagrthen
nont h, in or &lspd drgpwisediniarmseat Heal efpgpione. sthetipophoigeansitivg polyinercwas dppasited, T hisdeposit
tinme. Here, wWaeollasted by firation anddhen dijed qupraipht atS0: G. thaseRydsolatingghe phetospnsitivg polymer.
nmeasur ed at ﬁitjgper at ur e of [err] by the use of an E-type visconeter (nade
by Tokyo Kei ., Ltd.; trade mark VI SCONIC EMD). The neasured 35

rotation SCOo he hot Sifive ¢ Lti.on nth nh 83 IIV
i o oS LG e 5, SR
gzleuﬂ oﬁlhﬁavb,{ag,sg,,g J"{g YIIO? r& q‘yo\@oﬁn'ﬁdéa& sgii%g) d‘fﬁw rp
|t|v pol itio nt9 ve |o i d ont
100\g. of DIVPsilichr warér 3% &gﬁ g}% m'a
To this sol UtdafiHy 1R SheRsdRl Shervard 1 fRe goit. mﬁas %Ha)ateefw.tﬁi hﬁrﬁntrswbla §§9.%trkeféury vapor
met hacr y| at ejainp (@i\Wlem?) Grélgh B Mask, araai&tah Q6 BSing Vansy. PRY HrEaRd Whd Abh immersed in
Afterward, 3@mikedSolitibi 6 450kukibs 61INMFEA $ ATHMESH sthAriboAiGi dovelop TheTHIR) \ehd 1hél dehaloped
1 were addedcdamgtmre wafliph @inkes @ ethyil @ibohoiNRHdwed By (@G ORe6lsy dbtalntg lacshirp \dlisf pEReHe.
as i n Use 257 eSénsitivitip vas Hedinext aalan lekpiogure\retitiiret! iunkit a @dtio ohe replaioing fllentsicknessao prodpplication

was neasur edfimBiiekness bodaing 081 and Stk redults ¢f ltheBnsitivity afeadsk forttilin Talde £3hd thus obtdirfed Gelief
379 377 Bl 2pattern was then caicined at 200°C for 30 wiiputegiand furthien at 4087 © for @ how in an electr® fur@ace,

0 >~~~~~~~~ but -at-this tim@, the pattern did not break. According to infrared absorption spectrumi\jt wag ¢onfiringgl that
- - after e calcination, al\jhe\photosensitive polymers weye converted into polyimidey Furthermore, injordegto
10 30 inspect the stability with time of these photosensitive polymers, the rotation viscositjgs gf the photggensitive
b 08 pojymgL.gqmms@ns weye @easered immediately after the preparation and after they were aIIoUed ®
15 stand at room tem rature fpr im rder to\examine the change in Q? rotation vi s with fime.
20 Here, the rotation \Ellq ecf agp aqv\lgcoslty meaguﬁgd at a temperature oi(f;? g by thg 3
00 W of an E-type visco ter (m by Tokyo Keiki id.; tradw 1SCO END). 189 measu%
0 35 rotaBon v:sc&sntles of’the photosensuﬂvg composmons m e respectl xamples dre se %h in Table 1.
lol - ~~~~~CQ'nparatn% Sﬁwnesw Eerﬂple1 54 0 O Gl t O 0
ot By the use of the same procedure and devices as in Example 1, a polyamic acid solution having an

40 inherent viscosity of 1.1 dl/g was synthesized from 100 g of NMP, 12.34 g (0.0383 mol) of BTDA and 7.66 g
(0.0383 mol) of DDE. To this solution was added 14.19 g (0.0766 mol) of dimethylaminoethyl methacrylate
in order to prepare a photosensitive polymer solution. Afterward, 30 g of this solution was sampled, and
additives shown in Table 1 were added to the sampled solution. Next, a photosensitive test was made as in
Use Test, and the stability with time of the photosensitive polymer was measured. The results are set forth

45 in Table 1.
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A process for preparing a photosensitive heat-resistant polymer conteining repeating units of the

formula:
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A process for preparing a photosensitive heat-resistant polymer containing repsating units of the

formula:
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a~~~ . - | 3S @ 0 0 )

4)JS. Eid 01 0O - vN45 .- N
rn V. LA '0 tf-0 0o o ER03NYIBL, V.- .-4
-4 -4 r-4 r- '-4 Q0 ad. ad ad _d-ad- a 3 (a 0 0 re

I d 0 50 X X X X X X M
S: ~~~r rz: :E dainms 50 1. A process for preparing a photosensitive

heat -resi stant pol ymer cgnt ai ni ng r@ONHRY uni ts\of the fornula: EP O

379 377 1 [err] 5 CODH ijn which [erlr] is tetraval gnt carbocyclic aromatic
group orsheterocyclic NH-FQo-sIgn.@I(?pJN <RY p havi rtgl%tc} | east 2
c

carbs#a atons, an alicycllic group, an aralphalc gr oup, a car yclic
aromatic group, a heterogyclic groq ﬁga pol ysi | gxane group; R3 is a
nonoval ent organi c group having a p g osensitive dnsaturated group; and D
I S an oxygen or [err] which process conprises reacting at a tenperature
of 15 0to 100 * Cin the presence of a solvent, a photosensitive

gr oup- cont ai niPritich B jisrietfavalgnt qatbecyplsrasematic group onhetatocygic group; R is an aliphatic group
[err] 25 i n whVog a}lgqst 2 carbop atomg.an dlicyplic p-d@ﬂa%ﬂ"’%ﬂ'é GRIPPGYClic Apmatis greuPod
the formul a: *E?’?‘j’a’\; @" PH 'HP"F@ 95%“9 aﬂ?'g}g °EP§'F'? H@%%"dmé hotesonsiive
process accor sﬁ{i g“ Wﬁ'l"} i 'E ‘WF gﬁ} fp“;‘t“'°°f
obt ai ned’ by r Prgn %pé?sP%S ?)‘3’)?'9'[‘1%" aP?Hﬂvar“a%“& injng soifrjs B0 (in
which [err] has the meaning deflﬁgd in claiml) with a nononer of the
formula: [err] 45 and then dehyd ti ngN-hR3resuItant amc acid wth a
dehydrating agent. 3. A process cordung to Caiml1l or Claim2 wherein
[ern]+/i Spa non-substituted m)n qic @romatlc group, a non-substituted
condensed pol ycyclic ar omat i @ gr ou/rRl{r @on substi t ut e&)non condensed
dicyclic

O

25

in which R' and R? have the meanings defined above with a diamine of the formula:

H2N-R2-NHz  (Ii)
30
(in which R2 has the meaning defined above).
2. A process according to claim 1 in which the isoimide of formula (1) is obtained by reacting a
tetracarboxylic dianhydride of the formula
35
| | c),CO\W,('.'O\o )
) ~ -~ / : , Iv
40
{in which R! has the meaning defined in claim 1) with a monoiner of the formula:
H2N-R®2 (V)
45
and then dehydrating the resultant amic acid with a dehydrating agent.

3. A process according to Claim 1 or Claim 2 wherein R! is a non-substituted monocyclic aromatic group,

a non-substituted condensed polycyclic aromatic group or a non-substituted non-condensed dicyclic
50 aromatic group.

4, A process according to any one of claim 1-3 wherein R? is a monocyclic aromatic group, a non-
condensed dicyclic aromatic group, a non-substituted monocyclic or aliphatic group or a non-substi-
tuted aliphatic group having 2 to 10 carbon atoms.

85

§. A process according to any one of the preceding claims wherein an aminosilane of formula (Vi) is
added to the diamine of formula (ll) as a further reactant:- :

R_

. Ay



- A\l

50 aromatic group. 4. A'process according to any one of claim1-3
wherein R2 is a nonocyclic aromatic grou a non- condensed dicyclic
aromatic group, a non-substituted no B Ri¥7TH al i phatic group or a
non-substi- tuted aliphatic group having 2 to 10 carbon atons. 55 5. A
process accor dig.gr Qipdny onqvﬂf the preceding clainms wherein an am nosilane
of formula (VI Ih?gls adae to the diamne of forrmula (11) as a further

react ant: ENROSIA 3 s/ -H.J£T '] wherein [err] 5 10 15 wherein s is an

i nt eger of 1to 4, [err] is a [err] alkyl group, a phenyl group or an

al kyl - subsg i tuted phenyl group having 7 to 12 carbon atonms; X is a

hdyrbvytlc al koxy group, an acetoxy group or ogen; and k has a val ue
in the range [err] 20 6. A process acéSﬁﬂ any one of the preceding
claimwherein the isoimde of formula (1) and di amine of formula (I1)

are reacted at a tenperature of from10 to 30 * C. 7. A process accordi ng
to any ondo of the preceding clains wherein the isoimde of fornula (1) is
reacted with the diam ne of fornmula (Il) for a reaction time of fromO0.2 to
30 hours. 25 8. A process according to d ai er ei idreaction tine
is from1 to 10 hours. Patentanspr(Ciie 30 1@ m Herstel |l en ei nes
photoerrpflndllchen Warrrebestandl gen PoI ymers, ent haltend repetle- rende

Ei nh For
| DG 40, @gf gcrf(o TP e pr g gl

riD CODH 40 mo"ﬁ'ﬁ‘e' il a“r-‘?*’

G uppe oder hetp &dk g%i,‘% aﬁqz cegr%%o g%ﬁrouga,an a ox% gfoup or a
m ndest ens zvvel i enst o one el ne al i cycl i sche G uppe, ei ne

ar ahiphat i,5CBe giiocess adbifih % afyl G of e ALY SGRSHEATY £3GHE o ToHRRCY i 1S
het er ocycl i scheggdindRPf fl) afd AB&cted @t ¥ Bnp&tatad of A6 3083 €l ne ei nwerti ge
organi sche Gruppe mt einer photoenpfindlichen ungesfftigten G uppe; und D
Sauer st of f  oglera proddsdabcordiRy BlEAP onéeot e reBdiny E1aRE wherdiP @b TeBimidé @Nfoul (lirebtdd
ei ner Tenper at with ¥ diakhine Bf HrmbRAQH) GoriaNedcitp Gimeaf fforP0.2RI0keBENM tt el s, wel ches
| soi m d eizne photoenpfindliche G uppe enthalt und die fol gende Fornel hat:
50 65 19 8. A process according to Claind 2 WHeldin said redcfidnltinelis frdnd 1 b0 bditd * C L M
S * :

Patentanspriiche

30 1. Veriahren zum Herstellen eines photoempﬂndliéhen, wirmebestéindigen Polymers, enthaltend repetie-
~ rende Einheiten der Formel:

cl:omm3
NH-CO-}:.‘ ~CO-NH-R?
— | CODH

36

(111)

worin sind:
R! eine vierwertige, carbocyclische aromatische Gruppe oder heterocyclische Gruppe; R? eine aliphati-
sche Gruppe mit mindestens zwei Kohlenstoffatomen, eine alicyclische Gruppe, eine araliphatische
45 Grupps, eine carbocyclische aromatische Gruppe, sine heterocyclische Gruppe oder eine Polysiloxan-
Gruppe; R® eine einwertige organische Gruppe mit einer photoempfindlichen ungesittigten Grupps;
und D Sauerstoff oder =N-R3, weiches Verfahren umfaBt: Umsetzen von Isoimid bei siner Temperatur
von 0° bis 100*C in Gegenwart eines L&semittels, welches Ismmld eine photoempfindliche Gruppe
enthalt und die folgende Formel hat:
50

55

) M



EP 0 379 377 B1 D NR3 11 11 00 RN ,, O

t 0C Clf It O 0 10 worin Rl und R2 die vorstehend festgel egte
Bedeut ung haben, und zwar Unsetzen ER @3B 3 BDi anin der Fornel: 15

H2NR2- NH2 (I'1) (worin R2 die vorstehend festgel egte Bedeutung hat). 2.
Ver f ahren nach Anspruch 1, be! welchemdas Isoimd der Fornmel (I) erhalten
wird durch Unsetzen 20 pei nesNt-eRBacar bocycl i schen Di anhydrids der

Formel : 26 i o 0 O R'. ,Co
(rv) 25 ~ co (worin Rl die in Anspruch 1
Fne Monomer der Fornel: 30 H2N- R3

f estgel egt e Bedeut ung h(s ™5y

(V) ‘u.nd danach Dehydr at '(Q'I’)dhg\ gsvresul tierenden Sauream d{lit ei nem
Dehydrati si erungsmttel. 3% Verf¥®hren nach Anspruch 1 oder 2, bei wel chem
Rl eine nichtsubstituiertell nono8yclische aromatische 35 G uppe, eine
ni cht substituierte, konden®ierteQ pol ycyclische aromati sche G uppe oder

ei ne niclat substi- tuierte, nichtkondensierte, dicyclische aronmati sche

G uppe ist. 4. Verfahren nach Anspruch 1 bis 3, bei welchem R2 eine
nmonocycl i schewelindiend §2 Hie versiahend fesigplpgie, Bedeptungiahiene Hrsl 2war Umsatger (| eingwn Hiamin
aromat i sche CHRUSPE®: ej ne ni chtsubstituierte nonocyclische oder aliphatische
40 G uppe,,oder eine nichtsubstituierte aliphatische Guppe mt 2 bis 10
Kohl enst Bf f at NHgy 5 verfahren nach ei nem der vor genannt en Anspr Uche,
bei wel chem ejn.Ay posilan der For VII1) zu dem Diamin der Fornmel (I1)
als ein wei te#@?%e@ﬂ%%ﬁ%"ﬁg?ﬁg?tegg °§é’é§lhz “wird: 45 NH2- R7- Si R83- kXk

(A1) worn ig\/@é hro ) AaspruchQy, bai” gﬁ%&é&ag%mepge{s%agﬁ{ ' }viﬂi urdhl OiffselBiZ e
ol
G

v
N

Zahk_yon,,1 Di ) : uppe, eln yI'- G uppe oder
ei ne 66% aﬂyl%ubéti’[w ertdeun@ﬁeny -Guppe mt 7 bis 12 Kohl enst of f at onen
ist; X ist eine hydrolytische Al koxy- G uppe, eine Acetoxy-G&Guppe oder ein
Hal ogen; und k hat einen Wgsg i m Bg@ich von 1 S k S 3 hat.
20~~~~~~~ *111111X 11| 13(%/ Ep ’379\367 Bl 6. Verfahren nd&W) ei nem der
vor genangst en Anspr~che, Dt Hai'c ‘e@ &s |soimd der Fornmel (1) und das
Diam n der Fornel (11) bei %I ner Tenperatur von 10 * bis 30 * C ungeset zt
werden. 7. Verfahren nach ei nem der vorgenannten AnsprCche, bei wel chem das
| soi mi d der FworieR' did i Afigprucke it fastgélegte BedeiRenglhel) mit sidery Monomended Formiel: s 30
Stunden ungesetzt wird mt dem D amn der Fornel (I1).

30 H2N-R® (V)

und danach Dehydratisierung des resultierenden S&ureamid mit einem Dehydratisierungsmittel.
8. Verfahren nach Anspruch 1 oder 2, bei welchem R! eine nichtsubstituierte, monocyclische aromatische
35 Gruppe, sine nichtsubstituierte, kondensierte, polycyclische aromatische Gruppe oder eine nichtsubsti-
tuierte, nichtkondensierte, dicyclische aromatische Gruppe ist.
. 4. Verfahren nach Anspruch 1 bis 3, bei welchem R2 sine monocyclische aromatische Gruppe, einenicht-
ondensierte, dicyclische aromatische Gruppe, eine nichisubstituierte monocyclische oder aliphatische
\/ kondensi dicyclisch atische G i ichisubstituierte lische oder aliphatisch
40 Gruppe oder eine nichtsubstituierte aliphatische Gruppe mit 2 bis 10 Kohlenstoffatomen ist.

5. Verfahren nach einem der vorgenannten Ansprliche, bei weichem ein Aminosilan der Formel (VII) zu
dem Diamin der Formel (ll) als ein weiterer Reaktionspariner zugesetzt wird:

45 NH2-R7-SiR® 31Xk i)

worin R?ein -(CHz2);-,

@ | (oG . @04 oter (G

worin s eine ganze Zahl von 1 bis 4, R® eine C; bis C¢-Alkyl-Gruppe, eine Phenyl-Gruppe oder eine
85 alkylsubstituierte Phenyl-Gruppe mit 7 bis 12 Kohlenstoffatomen ist; X ist eine hydrolytische Alkoxy-
Gruppe, eine Acetoxy-Gruppe oder ein Halogen; und k hat einen Wert im Bereich von 1 £ k £ 3 hat.

. O




a Verfahren nach Anspruch 7, be! wel chem di e Reakti onsdauer 1 bis 10
Stunden betrigt. Revendlcations 10 1. Procede _de pr~paration d' un polynbre
phot osensi bl e resistant a | a chal eur ERORA783ZAB1des unites rep~titives de |la
formul e: 15 CONH. vy,

1
(1 ONHR'\ - NH g:O \)e%fa'hgg Wﬁeh\ er vorgenan Anspriiche, bei welchem das Isoimid der Formel (fP'uJ% gag
CODH iy For 1 Sor W b 50 s 3 iy WSGH. o1
aromati que, carbocycl i que ou un groupe hetdrocyclique; est un groupe

al i phati que fyaikanf ndBH o’ dé vagBanERH AnBEHRAB,Soei Wlchi QP Roimhid deY EbrinBIUE furbhe
groupe 255 HoautibrizBaubr vah 0,2 bld 30 SfuRdbA AmGésBBEBIiIld MEieMADIANME deF IFbisidEq. UN gr oupe
hdt ~‘1=.\Qcycl i que ou un groupe polysiloxa- ne; R3 est un groupe organi que
nonoval ent ag.anferiahfenGachUmeprach 7abelwélchpin@eCFisainishsbaue; 1 Bi§ 10°8termibn Bedriigt. OXygbne ou
= NR3, lequel proc~d4 conprend |la reaction a une tenperature de 0 a 100.
C, en presenBeveddigations| vant, d' un isoimde content un groupe photosensible
de la formule: 30 D NR3 O RO,, O

(1) Co 01.4(Pragédés de adperation dun polymBe photosdnsible gésistant A daytchalayr gerfignaitedss unités
ci - dessus avec répéllives derfa foenuliRs | a fornul e: H2NR2-NH2  (11) 45 (dans

| aquelle R2 a la signification d6finie ci-dessus). 2. Procede selon |a

revendi cation 1, dans laquelle |'isoi m&«; de forymule (1) est obtenu en
fai sant r2Agir un diankydride tet CONHB®Y|ique JYe la fornula: 50 .C coR
0 I (1V) 55 (danls laquelle R a la

signification definie H +C 0¥ R CO ~NHB RA un nononbre ?gH)a
formule: * n | | 111111111 1

1] 132421| ,, EP0379377\B1 H N-R3 6\@% en ddshydratant ensuite |'acide am
gque r~sultant a |'aide ¥ un agent d shydratatfon. - 5 & Proced6 selon
|l a revendication 1 ou |a revendication 2, dans |equel R est un groupe
aromat i que MmN QEIIhJuENSER! REIUNSGHIAEE iétralBlont LdlontitiqUePEartREYRIGUL oGl We grostle B tsretyclitius; R?
condens4 non swwesin grogheCdlipHatiqud ra94hd @u oMB ! dteires ddi daiboned, Ukl GrolsENalisyiigle NG gralipe
non subst iz ue. afaliphatiqpe,din gecaboaromatiqiccathogyclins, (i @raiifs hdtéracptliieCdit un @rtapel palysitbxa-
dans | equel R2 nesk® est ugrgraupe ogadquat manoeieiDayant unngroupe Vinsalugfughotosansibye;oal (I est de
aronmat i que di cyobhg¥eeurrRTondens6, un groupe nonocyclique ou ali phatique
non substitu4 deauelrpragédéugpenpeend fehudadtiofud unpotempériture ide 9 2aY091€. eneprésence Idunzgolyands
de carbone. 5. dandsgifidesontantun groypedheiesensibiadeleformus: r evendi cat i ons
precddent &, dans | equel un am nosil ane de

D N-R?
|| I
® ol 3RS0 (0
N _ N
C C
i il
\
o) 0
40
dans laquelle R' et R2 ont les significatioh définies ci-dessus avec une diamine de la formule:
HzNR%=NH:  (}l)
45

(dans laquelle R? a la signification définie ci-dessus).

2. Procédé selon la revendication 1, dans laquelle l'isoimide de formule (I) est obtenu en faisant réagir un
dianhydride tétracarboxylique de la formule:
50

N 0 (Iv)

55

(dans laquelle R! a la signification définie dans la revendication 1) avec un monomére de ia formule:

’ KRN DR




.. .

formule (VIl) est ajoute a la diamne de formule (I1) comme r-~actif

suppl enentaire. 15 NH2- R7Si RBS- kXk VI1) dans laquelle R7 est -(CH2). -,
20 -(CH2) se ER(S@Q:ZWB'P 2 - ou dans

| esquel s s est un nonbre entier de 1 a 4, R3& est un groupe alkyle en G -CQ
un groupe ph~gyle 2§V) oU un groupe phdnyl -al kyl e substitue ayant de 7 A
12 atones de carbone;” X est un groupe al coxy hydrol yti que, un groupe

acdt oxy ou Unetlaalu€siipiifant Brisuite racidé Ui Y@ Bsbiant! R Peide! FunlRbétl 8o désiydlataions. ©.
Proc"d6 selon |'une quel conque des revendi cati ons prec6dentes, dans | equel
| ' i g0i. m gle adeProgsdensbion (al eveddiicdtion dliodITa Aertitation radas 16dubl) R'SEsA un GroBipee Bromatique

r ~a(’>.§,.§‘on a unmorioeytiiqie abrnusubstiti@, dnlgrdupa aidhiatiqudCpolydielique coiidasséthdn Subktitoul ungroape
guel conque desomaiqeniiiycligue mnTompieisé etnisastitudlans | oquel on fait rdagir

| "isoimde de formule (1) avec la diam ne de formule (11) pendant une dur-~e
de r~acti orf. dBrogde sgorcune gualaonque Bles Prvendicatignsst h Gn dang laque) & @stantaraype Fromatiques

| oquel 1% durmenogycliquecuntgreype aramatiges dicygliqpe)nancgndsase, weropge menosyrligs op aliphatique

| non substifué py yn gyoupp pliphatinye nop supstituéayant de 2 4110 atames de carbone.

5. Procédé sel on l'une quelconque des revendications précédentes, dans lequel un aminosilane de
formule (VII) est ajouté A la diamine de formule (lI) comme réactif supplémentaire.
113
NHz-R7SiR8g_ X (VII)

dans laguelle R’ est -(CHz)s~,

~ h XCAR(C/ ERCAE(C/ N(C) ] |

dans lesquels s est un nombre entier de 1 & 4, R® est un groupe alkyle en Ci-Cs, un groupe phényle
25 ou un groupe phényl-alkyle substitué ayant de 7 & 12 atomes de carbone; X est un groupe alcoxy
hydrolytique, un groupe acétoxy ou un halogéne; et k a une valeur dans la plage 1 S k < 3.

6. Procédé selon I'une quelconque des revendications précédentes, dans lequel I'isoimide de formule (l)
ot la diamine de formule (ll) sont mis en réaction & une température de 10* 4 30*C.
30
7. Procédé sel on I'une quelconque des revendications précédentes, dans lequel on fait réagir I'isoimide
de formule (l) avec la diamine de formule (lI) pendant une durée de réaction de 0,2 & 30 heures.

8. Procédé selon la revendication 7, dans lequel la durée de réaction est de 1 &4 10 heures.
35

. A



